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As acornerstone of the technological publishing structure in the 
United States, the National Technical Information Service (NTIS) is 
a key participant in the development of advanced information 
products and services for the achievement of U.S. productivity and 
industrial innovation goals in the 90's. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports and for sales of 
foreign technical reports and other analyses prepared by national 
and local government agencies and their contractors or grantees. 

NTIS is the central source for: 

* Federally-generated computerized datafiles, databases, 
and software. 

¢ Licensing U.S. Government-owned patents. 

NTIS also manages: 

* the Federal Computer Products Center which provides 
access to software, datafiles, and databases produced by 
Federal agencies. 

* the Center for the Utilization of Federal Technology 
(CUFT), which prepares a variety of directories, catalogs, 
and other information products linking U.S. firms to key 
and selected U.S. Government technologies, inventions 
available for licensing, and laboratory contacts. 

Consequently, NTIS is one of the world's leading processors of 
speciality information. 

Full summaries of current U.S. and foreign research reports and 
other specialized information, in hundreds of subject categories, 
are published regularly by NTIS in a wide variety of newsletters, 
journals, and indexes and in a variety of subscription formats for 
other Federal agencies. The complete texts of the technical reports 
cited are sold in paper and microform. 


~~ 


Approximately 70,000 information items from U.S. and foreign 
government sources are added to the NTIS collection annually. 
These consist of some 55,000 technical reports plus computerized 
datafiles, databases, and software and proceedings, guides, 
manuals, and other items. Anyone seeking the latest technical 
reports or wanting to compile unique subject groups of abstracts 
may either subscribe to a current awareness bulletin or search the 
NTIS Bibliographic Database online using the services of vendors 
or organizations that maintain the NTIS database for public use. 
The entire database in machine processable form may be leased 
directly from NTIS. 

Bibliographies containing summaries of current research from 
worldwide information sources are available as NTIS Published 
Searches® and cover over 3,000 topical subject areas. 

Customers with well defined continuing interests may subscribe 
to a standing order microfiche service (SRIM) which enables them 
to automatically receive the full texts of only those documents 
relating to their individual requirements. 

Foreign reports from worldwide sources including Canada, 
England, Japan, Germany and Eastern Europe now make up over 
20 percent of the NTIS collection. 

NTIS sells its technical information products and services under 
the provisions of Title 15 of the U.S. Code. The law established a 
clearinghouse for scientific, technical, and engineering information 
within the Department of Commerce and directed that it be self- 
supporting. 

NTIS, therefore, is a unique Government agency sustained 
only by sales revenue. The costs of NTIS salaries, marketing, 
postage, and all other operating costs are paid for from the sales of 
its products. Costs are not covered by tax-supported 
Congressional appropriations. 


ee BB. 


HOW TO ORDER 


Availability 

NTIS announces reports supplied from many sources; copies 
of most items, but not all, are available from NTIS. Some reports 
must be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&l), each bibliographic entry shows where the document may 
be obtained. NTIS shows such information in two places in its 
citations—a short, primary entry on the first line of the citation to the 
right of the NTIS order number, and a secondary entry that 
immediately precedes the abstract. 

Reports available from NTIS have various price codes, actual 
prices, or the word "Subscription" or "Standing Order" printed in the 
primary availability statement. Reports not available from NTIS 
have the words “not Available NTIS" printed there. 


Not Available NTIS 

To find where to order reports listed as "Not Available NTIS" look 
at the entry just before the abstract for the secondary availability 
statement. There are a variety of statements on availability varying 
from an entry that tells where the report was published to specific 


ordering instructions such as “paper copy available from ERIC 
Document Reproduction Service." When NTIS can supply specific 
ordering instructions, it does so. However, when such information 
is not available to NTIS, contact your local librarian, who may be 
able to help you. 


Paper and Microfiche Copies, Tapes and Diskettes 

If the primary availability statement is a price code entry such as 
"PC A01", youcan place your order directly with NTIS. Areport may 
be available in paper copy (PC) or microfiche (MF) or both; if both 
forms are available, price codes will be given for both PC and MF. 
Software programs and datafiles are available as tapes (T) or 
diskettes (D). To determine the current price, consult the price- 
code table printed on the outside back cover of the most current 
issue of GRA&l. Then, please use the order form bound into 
GRA&I, or a copy, to place your order. Be sure to include the NTIS 
order number, the quantity, form, and the order fulfillment options 
you want—e.g., magnetic tape mode. 


Media Code 

GAR, the three letters at the end of the NTIS order numbers, is 
a media code which has been assigned to help NTIS' marketing 
efforts. Please include this code when ordering. 





NTIS DELIVERY AND ORDERING OPTIONS 


Sales Desk Business Hours: 8:30 a.m. - 5:30 p.m. Eastern Standard Time 


Class of 

Delivery 

Overnight 
Courier 


Delivery 
Options 


Express 


Rush First Class 


or equivalent 


Customer Pickup 
8:30-5:30 


Regular First Class 


NTIS In-house 
Processing 


2 
Guaranteed 
24 hours 


2 
Guaranteed 
24 hours 
2 
Guaranteed 
24 hours 


3 
Stocked Reports 
or equivalent 2-3 days 


Service 
Charge 


$22 per item 
Only available in U.S. 


Phone Numbers 


(800) 553-NTIS 
VA (703) 487-4650 


(800) 553-NTIS 


$12 per item 
VA (703) 487-4650 


$14.50 outside U.S., 
Canada, and Mexico 


(800) 553-NTIS 
VA (703) 487-4650 


(RSA a 


$12 per item 


$3 handling fee 
r order 
outside U.S. 


' Express Order Service guarantees overnight delivery to most U.S. cities. Express orders received by 1 p.m. (EST) on any working day are in your 


hands by 3 p.m. (local time) the following working day for reports in stock. 


. Express and Rush Order Services guarantee same day processing on reports in stock and 24-hour processing on reports requiring printing. Toll free 
ordering is available for express and rush orders. All express and rush orders require NTIS Deposit Account, American Express, VISA, or MasterCard. 
Standard $3.00 handling fee is waived on all express and rush orders, QuikService, or pickup at NTIS. 

3 Regular handling for reports not in stock (requiring reproduction) normally takes 2 to 8 days to process. 


Ordering Options Available 24 Hours a Day 
Telex: 89-9405 (Domestic) or 64617 (International) 
Fax: (703) 321-8547 
Online ordering: | DIALOG (Command: Dialorder) 
ORBIT (Command: Order NTIS) 
STN (Command: Order NTI) 
OCLC (Interlibrary Loan Command: Order NTI, NTI) 


NTIS/QuikSERVICE 
Call (703) 487-4650 and ask for PR-846/827. 


NOTE: Regardless of the delivery option you specify, your orders always receive our best attention. NTIS is required by law to recover costs, 


and every order is important to us. 


HOW TO USE GOVERNMENT REPORTS 
ANNOUNCEMENTS & INDEXES 


Arrangement of Citations 


Bibliographic entries in this journal are arranged by NTIS 
subject classification. This scheme uses 38 broad subject 
categories which are further separated into over 350 
subcategories. The full bibliographic citation is given only once 
in the report announcements section under its primary NTIS 
category. There are no cross references except in the indexes. 
Within a subcategory, entries are listed alphanumerically by the 
NTIS order number. 


Access Points 


There are several ways to determine where a particular topic 
or citation is in GRA&I. The titles of the broad subject categories 


are listed on pages iv and v. Also, subject category and 
subcategory titles are used as running heads on each page of the 
Reports Announcements section of the journal. In the body of the 
journal, each entry is assigned a six digit abstract number which 
appears in italics above the report accession number. The digit 
on the extreme left indicates the year that the item is announced 
(for example 100,001 will be the first one for 1991). The abstract 
numbers run consecutively from the first issue each year through 
the last Specific citations can be located by searching the 
indexes by keyword, personal author name, corporate author, 
contract or grant number, organization report number, or NTIS 
order number. The abstract number of the main entry in the 
Reports Announcement section is given with each index entry. 





NTIS SUBJECT CATEGORY AND 
SUBCATEGORY STRUCTURE 


Administration & Management 
Subcategories: Inventory Control; Management Information Systems; 
Management Practice; Personnel Management, Labor Relations & Man- 
power Studies; Productivity; Public Administration & Government; Research 
Program Administration & Technology Transfer; General. 


Aeronautics & Aerodynamics 


Subcategories: Aerodynamics; Aeronautics; Aircraft; Avionics; Parachutes & 
Decelerators; Test Facilities & Equipment; General. 


Agriculture & Food 
Subcategories: Agricultural Chemistry; Agricultural Economics; Agricultural 
Equipment, Facilities & Operations; Agriculture Resource Surveys; Agron- 
omy, Horticulture & Plant Pathology; Animal Husbandry & Veterinary Medi- 
cine; Fisheries & Aquaculture; Food Technology; General. 


Astronomy & Astrophysics 


Subcategories: Astrogeology; Astronomy & Celestial Mechanics; Astrophys- 
ics; Cosmic Ray Research; General. 


Atmospheric Sciences 


Subcategories: Aeronomy; Dynamic Meteorology; Meteorological Data 
Collection, Analysis & Weather Forecasting; Meteorological Instruments & 
Instrument Platforms; Physical Meteorology; Weather Modification; General. 


Behavior & Society 


Subcategories: Education, Law, & Humanities; International Relations; Job 
Training & Career Development; Psychology; Social Concerns; General. 


Biomedical Technology & Human Factors Engineering 


Subcategories: Biomedical Instrumentation & Bioengineering; Bionics & 
Artificial Intelligence; Human Factors Engineering; Life Support Systems; 
Protective Equipment; Prosthetics & Mechanical Organs; Tissue Preserva- 
tion & Storage; General. 


Building Industry Technology 


Subcategories: Architectural Design & Environmental Engineering; Build- 
ing Equipment, Furnishings, & Maintenance; Building Standards & Codes; 
Construction Management & Techniques; Construction Materials, Compo- 
nents, & Equipment; Structural Analyses; General. 


Business & Economics 


Subcategories: Banking & Finance; Consumer Affairs; Domestic Commerce, 
Marketing, & Economics; Foreign Industry Development & Economics; Interna- 
tional Commerce, Marketing, & Economics; Minority Enterprises; General. 


Chemistry 
Subcategories: Analytical Chemistry; Basic & Synthetic Chemistry; Indus- 


trial Chemistry & Chemical Process Engineering; Photo & Radiation Chem- 
istry; Physical & Theoretical Chemistry; Polymer Chemistry; General. 


Civil Engineering 


Subcategories: Civil Engineering; Construction Equipment, Materials, & 
Supplies; Highway Engineering; Soil & Rock Mechanics; General. 


Combustion, Engines, & Propellants 


Subcategories: Combustion & Ignition; Electric & lon Propulsion; Fuel & 
Propellant Tanks; Jet & Gas Turbine Engines; Nuclear Propulsion; Recipro- 
cation & Rotating Combustion Engines; Rocket Engines & Motors; Rocket 
Propeliants; General. 


Communication 


Subcategories: Common Carrier & Satellite; Communication & Information 
Theory; Graphics; Policies, Regulations, & Studies; Radio & Television Equip- 
ment; Sociopolitical; Verbal; General. 


Computers, Control & Information Theory 


Subcategories: Computer Hardware; Computer Software; Control Systems & 
Control Theory; Information Processing Standards; Information Theory; 
Pattern Recognition & Image Processing; General. 


Detection & Countermeasures 


Subcategories: Acoustic Detection; Electromagnetic & Acoustic Counter- 
measures; Infrared & Ultraviolet Detection; Magnetic Detection; Nuclear 
Explosion Detection; Optical Detection; Personnel Detection; Radiofrequency 
Detection; Seismic Detection; General. 


Electrotechnology 


Subcategories: Antennas; Circuits; Electromechanical Devices; Electron 
Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Devices; Resistive, Capacitive, & Inductive Components; Semiconductor 
Devices; General. 


Energy 


Subcategories: Batteries & Components; Electric Power Production; Elec- 
tric Power Transmission; Energy Policies, Regulations & Studies; Energy 
Use, Supply, & Demand; Engine Studies (Energy Related); Environmental 
Studies; Fuel Conversion Processes; Fuels; Geothermal Energy; Heating & 
Cooling Systems; Miscellaneous Energy Conversion & Storage; Policies, 
Regulations & Studies; Reserves; Selected Studies in Nuclear Technology; 
Solar Energy; General. 


Environmental Pollution & Control 


Subcategories: Air Pollution & Control; Environmental Health & Safety; 
Environmental Impact Statements; Noise Pollution & Control; Pesticides 
Pollution & Control; Radiation Pollution & Control; Solid Wastes Pollution & 
Control; Water Pollution & Control; General. 


Health Care 


Subcategories: Agency Administrative & Financial Management; Commu- 
nity & Population Characteristics; Data & Information Systems; Economics 
& Sociology; Environmental & Occupational Factors; Health Care Assess- 
ment & Quality Assurance; Health Care Delivery Organization & Administra- 
tion; Health Care Forecasting Methodology; Health Care Measurement Method- 
ology; Health Care Needs & Demands; Health Care Technology; Heaith Care 
Utilization; Health Delivery Plans, Projects & Studies; Health Education & 
Manpower Training; Health-Related Costs; Health Resources; Health Serv- 
ices; Legislation & Regulations; Planning Methodology; General. 


Industrial & Mechanical Engineering 


Subcategories: Environmental Engineering; Hydraulic & Pneumatic Equip- 
ment; Industrial Safety Engineering; Job Environment; Laboratory & Test 
Facility Design & Operation; Manufacturing Processes & Materials Handling; 
Nondestructive Testing; Plant Design & Maintenance; Production Planning & 
Process Controls; Quality Control & Reliability; Tooling, Machinery, & Tools; 
General. 


Library & Information Sciences 


Subcategories: Information Systems; Marketing & User Services; Operations & 
Planning; Personnel; Reference Materials; General. 


Manufacturing Technology 


Subcategories: Computer Aided Design (CAD); Computer Aided Manufac- 
turing (CAM); Computer Software; Domestic Commerce, Marketing, & Eco- 
nomics; Engineering Materials; Job Environment; Joining; Manufacturing, 
Planning, Processing & Control; Optics & Lasers; Plant Design & Mainte- 
nance; Productivity; Quality Control & Reliability; Research Program Adminis- 
tration & Technology Transfer; Robotics/ Robots; Tooling, Machinery, & 
Tools; Tribology; General. 





Materials Sciences 


Subcategories: Ablative Materials & Ablation; Adhesives & Sealants; Car- 
bon & Graphite; Ceramics, Refractories, & Glass; Coatings, Colorants, & 
Finishes; Composite Materials; Corrosion & Corrosion Inhibition; Elasto- 
mers; Fibers & Textiles; Iron & Iron Alloys; Lubricants & Hydraulic Fluids; 
Materials Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
Alloys; Plastics; Refractory Metals & Alloys; Solvents, Cleaners, & Abra- 
sives; Wood & Paper Products; General. 


Mathematical Sciences 


Subcategories: Algebra, Analysis, Geometry, & Mathematical Logic; Operations 
Research; Statistical Analysis; General. 


Medicine & Biology 


Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clini- 
cal Medicine; Cytology, Genetics, & Molecular Biology; Dentistry; Ecology; 
Electrophysiology; Immunology; Microbiology; Nutrition; Occupational Thera- 
py, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest Con- 
trol; Pharmacology & Pharmacological Chemistry; Physiology; Psychiatry; 
Public Health & Industrial Medicine; Radiobiology; Stress Physiology; 
Surgery; Toxicology; Zoology; General. 


Military Sciences 


Subcategories: Antiaircraft Defense Sytems; Antimissile Defense Sys- 
tems; Antisubmarine Warfare; Chemical, Biological, & Radiological War- 
fare; Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuclear Warfare; Passive Defense Sys- 
tems; General. 


Missile Technology 
Subcategories: Air & Space-Launched Missiles; Missile Guidance & Con- 
trol Systems; Missile Launching & Support Systems; Missile Tracking Sys- 
tems; Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natural Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnology; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, Ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 


Subcategories: Control Devices & Equipment; Guidance Systems; Naviga- 
tion & Guidance System Components; Navigation Systems; General. 


Nuclear Science & Technology 


Subcategories: Fusion Device (Thermonuclear); Isotopes; Nuclear Auxillary 
Power Systems; Nuclear Explosions & Devices; Nuclear instrumentation; 
Radiation Shielding. Protection, & Safety; Radioactive Wastes & Radioactivity; 
Reactor Enginering & Nuclear Power Plants; Reactor Fuels & Fuel Processing; 
Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering 
Subcategories: Biological Oceanography; Dynamic Oceanography; Hydrogra- 
phy; Marine Engineering; Marine Geophysics & Geology; Oceanographic 
Vessels, Instruments, & Platforms; Physical & Chemical Oceanography; 
Underwater Construction & Habitats; General. 


Ordnance 


Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 
Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 


Subcategories: Holography; Photographic Techniques & Equipment; Record- 
ing Devices; General. 


Physics 


Subcategories: Acoustics; Fluid Mechanics; Optics & Lasers; Piasma Physics; 
Radiofrequency Waves; Solid State Physics; Structural Mechanics; General. 


Problem-Solving Information For State & Local 
Governments 


Subcategories: Economic & Community Development; Energy; Environment; 
Finance; Human Resources; Police, Fire, & Emergency Services; Transpor- 
tation; General. 


Space Technology 


Subcategories: Astronautics; Extraterrestial Exploration; Manned Space- 
craft; Space Launch Vehicles & Support Equipment; Space Safety; Space- 
craft Trajectories & Flight Mechanics; Unmanned Spacecraft; General. 


Transportation 


Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
Transportation; Railroad Transportation; Road Transportation; Transpor- 
tation Safety; General. 


Urban & Regional Technology & Development 
Subcategories: Communications; Economic Studies; Emergency Services 
& Planning, Environmental Management & Planning; Fire Services, Law 
Enforcement, & Criminai Justice; Health Services; Housing; Recreation; 
Regional Administration & Planning; Social Services; Transportation & Traffic 
Planning; Urban Administration & Planning; General. 





subsets. 


Descriptions, PR-832. 





The above 38 subject categories can be used in online 
searching of the NTIS Bibliographic Database. These 
categories allow the quick creation of online subject 
subsets. In addition, special categories are available 
for the online searching of Government Inventions for 
Licensing and Foreign Technology. Either alphanumeric 
category codes or the titles can be used in creating 


For further information, request the free NTIS Subject Category 











ee ii) 


PRODUCTS 


ABOUT Abstract Newsletters announce in 26 subject categories summaries of federally funded 
ABSTRACT research as it is completed and made available to the public. Abstracts of reports appear in the 


appropriate categories and do so within a few weeks of their receipt from the originating 
NEWSLETTERS agencies. An annual subject index is also available. The titles of newsletters available on 
subscription are: 


* Administration & Management * Foreign Technology 

* Agriculture & Food * Government Inventions for Licensing 

* Behavior & Society * Health Care 

* Biomedical Technology & * Library & Information Sciences 
Human Factors Engineering * Manufacturing Technology 

* Building Industry Technology * Materials Sciences 

* Business & Economics * Medicine & Biology 

« Chemistry * Natural Resources & Earth Sciences 

* Civil Engineering * Ocean Technology & Engineering 

* Communication ¢ Physics 

* Computers, Control & * Problem-Solving Information for 
Information Theory State & Local Governments 

¢ Electrotechnology ¢ Transportation 

* Energy « Urban & Regional Technology 

* Environmental Pollution & Control & Development 


All are weekly publications. For a price list and sample copies please write to Subscriptions, 
NTIS, Springfield, VA 22161 or call (703) 487-4630. 


SRIM (Selected Research in Microfiche) is an automatic service shipped twice a month from 
NTIS to help you expand your coverage of U.S. Governmentresearch and development ata cost 
within reach of a modest information budget. You limit your expense by receiving complete 
research reports (not just abstracts) in microfiche, and only in the subject areas you select. You 
automatically receive the reports in microfiche without having to track down a specific report and 
order it. For full control of your SRIM collection, you can order the quarterly index service 
(cumulated annually). For further details, ask for the free information brochure, PR-271/GAR. 


ABOUT Published Searches® are bibliographies with full abstracts on topics prepared in 
PUBLISHED anticipation of users’ needs. These literature searches, created by searching the NTIS 
Bibliographic Database and international databases, cover a variety of subjects from food 

SEARCHES sciences to pollution to management and so on. To get a copy of the Master Catalog of 
Published Searches® listing the more than 3,000 bibliographies available, ask for PR-186/GAR. 


ABOUT Products listed in GRA&I are available in a variety of formats. 


PRODUCT Paper copy (PC)—copies or reprints of the original report. 
Microfiche (MF)—105 x 148.75 mm microfiche sheets (about 4 x 6 inches), 24X. 
FORMATS Microfilm—16 mm and 35 mm. 
Magnetic tape—9 track recording modes. 
Floppy Diskette—for IBM-PC and compatible microcomputers. 
Compact Disc— Audio (CD-Audio) 
Read Only Memory (CD-ROM) 
Multimedia (CD-XA, CD-I, DVI) 
Laser Disc 





REPORTS 
ANNOUNCEMENTS 


The full bibliographic citations appear in this section; they are arranged by subject category and 
subcategory. Within each subcategory the reports are arranged alphanumerically by NTIS order 
number; the Ebcdic character set sort is used. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


SAMPLE ENTRY 





Personal authors 





NTIS order number/Media code Availability/Price codes 


Corporate/Performing organization 


Report date 


Contract or grant number(s) 


Subject Category 


Subcategory 


Abstract number 036,027 


Report title 


Page count 
Report number(s) 


Abstract 


CHEMISTRY 


Physical & Theoretical Chemistry 


PB90-205196/GAR PC A06/MF A01 


SRI International, Menlo Park, CA 


Electrochemical Oxidation of Methane at Metal 
and Metal Oxide Electrodes. Final Report 
December 1, 1986-December 1, 1989. 


K. W. Frese, and B. G. Pound. 20 Mar 90, 102p 
SRI-PYU-2970, GRI-90-0026 
Contract GRI-5086-260-1424 


An objective of the research was to gain insight into 
the role of surface geometry, heat of reaction, force 
constants and adsorption site in the activated. . . 








ADMINISTRATION & 
MANAGEMENT 


Management Information Systems 


147,718 
N91-22937/7/GAR 
(Order as N91-22936/9/GAR, PC A09/MF 
A02 


National Inst. of Standards and Technology (NCSL), 
Gaithersburg, MD. 

Guide to IRDS Applications: General Concepts and 
Strategic Systems Planning. 

M. H. Law. Dec 88, 7p 

In Its Proceedings of the Federal Information Process- 
ing Standards (Fips) Workshop on Information Re- 
source Dictionary System (Irds) Applications p 8-14 
(See N91-22936 14-82). 


An information resource dictionary system (IRDS) is a 
data dictionary system used to design, monitor, pro- 


tect, and control information systems. The IRDS 
standard represents federal and national efforts to 
provide quality data dictionary support for information 
engineering and management. The extensible schema 
capabilities of the IRDS permit the representation of a 
wide variety of CASE, data administration, and other 
system life cycle information in an Information Re- 
source Dictionary (IRD), an application of the IRDS. 
Some of the topics covered include: (1) features of the 
IRDS; (2) predefined schema structures; (3) command 
language and panel interfaces; (4) extensible life cycle 
phase facility; (5) security facilities; and (6) strategic 
systems planning. 


Management Practice 


147,719 


AD-A234 567/6/GAR PC A08/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 


Natural Resources Research Program: Proceed- 
ings of a Workshop on Operational Management 
Plans: Improving the Process Held in Arlington, 
Texas on 5-7 December 1989. 

Final rept. 

J. P. Titre, L. Peyman-Dove, and M. R. Waring. Mar 
91, 158p Rept no. WES/TR/EL-91-4 


A workshop entitled ‘Operational Management Plans: 
Improving the Process’ was held in Arlington, Texas, 5- 
6 December, 1989. The purpose of the workshop was 
to bring together a representative group of Corps per- 
sonnel having responsibilities for preparing, reviewing, 
and implementing operational management plans 
(OMPs). Objectives of the workshop were to: ex- 
change information on approaches and experiences 
for preparing OMPs; discuss progress made and iden- 
tify areas for improvement; and recommend future di- 
rection and identify needs. The workshop was orga- 
nized into two morning speaker sessions followed by 
two afternoon discussion sessions. The sessions cov- 
ered four major themes: project management; District 
coordination; master planning; and automation (espe- 
cially geographic information systems). 


147,720 


AD-A234 623/7/GAR PC A05/MF A01 
Army Engineer Studies Center, Washington, DC. 





ADMINISTRATION & MANAGEMENT 
Management Practice 


Commercial Activities Baseline Study. 

Final rept. Nov 89-Nov 90. 

R. H. Halayko. Mar 91, 100p Rept no. CEESC-R-91- 
12 


The Commercial Activities (CA) Program is a govern- 
ment-wide effort to ensure that goods and services are 
acquired in the most economical manner. To ensure 
continued success and compliance, the U.S. Army 
Deputy Chief of Engineers directed that a thorough in- 
ventory of Corps functions and positions be compiled. 
The engineer Studies Center (ESC) was subsequently 
asked to assist the Corps; Directorate of Resource 
Management in developing that inventory. ESC sur- 
veyed available data sources, designed a methodolo- 
ay. extracted CA inventories, and provided results to 

RM. Software was developed (using object oriented 
programming technology) that automated processing. 
This report documents that methodology, reviews the 
candidates and criteria for source data, and provides 
examples of the output reports. 


147,721 

AD-A234 937/1/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Test and Evaluation: Projects Funded by DoD’s 
Central Test and Evaluation Investment Program. 
Apr 91, 15p Rept no. GAO/NSIAD-91-111 


No abstract available. 


147,722 

AD-A235 107/0/GAR MF A01 
Defense Systems Management Coll., Fort Belvoir, VA. 
Program Manager: Journal of the Defense Sys- 
tems Mai ent College. Volume 20, Number 2, 
March-April 1991. 

C. M. Clark. 1991, 53p Rept no. DSMC-101 
AVailability: Superintendent of Documents, GPO, 
Washington, 20402. PC $2.50. Microfiche fur- 
nished by DTIC and NTIS users. 


Partial contents: Program management and life-cycle 
cost reduction-Targets of opportunity; Statement of 
work preparation; plying total quality management 
to the software life cycle; Training defense officials in 
the area of international armaments collaboration; Lo- 
gistic interface control system (LICS); Viewpoints of 
program management success; Organizational inte- 
gration a systems problem; Lower rates do not mean 
lower costs. 


147,723 

AD-A235 145/0/GAR PC A03/MF A01 

Washington Headquarters Services (DoD), DC. Direc- 

torate for Information Operations and Reports. 

Educational and Nonprofit Institutions Receiving 

aang _— Awards for RDTE Fiscal Year 1990. 
, 22p 


This report presents data on Department of Defense 
(DoD) prime contract awards over $25,000 for re- 
search, development, test, and evaluation (RDTE) 
made to educational and nonprofit institutions during 
Fiscal Year (FY) 1990. These data are presented in 
three tables, each of which lists contractors alphabeti- 
cally and gives the net value of all awards to the con- 
tractors. Data on awards for other services, such as 
training, and on any supplies furnished by the contrac- 
tor in support of research being done, are excluded. 
Contract awards for civil functions are included in 
these data. Civil functions encompass planning, pro- 
gramming, designing, constructing, and operating Fed- 
eral water resource projects for navigation, flood con- 
trol, hydroelectric power production, water supply, and 
other related activities. 


147,724 

AD-A235 354/8/GAR PC A03/MF A01 
Rome Lab., Griffiss AFB, NY. 

Measuring the Quality of Knowledge Work. 

A. Coppola. Apr 91, 25p Rept no. RL-TR-91-48 


There are a variety of ways in which the quality of 
knowledge work can be measured, depending on the 
definition of quality and the intended use of the meas- 
ure. This report summarizes these for the guidance of 
the managers of knowledge workers, such as the engi- 
neers and scientists of Government laboratories. 


147,725 
N91-22267/9/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


VOL. 91, No. 18 


Jet Propulsion Lab., Pasadena, CA. 

Operations Engineering: Time for a New Paradigm. 
E. K. Davis, and W. N. Jensen. cOct 90, 4p 

In Esa, Ground Data Systems for Spacecraft Control p 
489-492. Sponsored by NASA, Washington. 


Operations pa get a new approach to operation- 
al effectiveness and efficiency, is described. It is engi- 
neering for operations excellence, a bona fide engi- 
neering effort focused on the operations phase, but 
functioning throughout the entire system life cycle. The 
main objective of operations engineering is productivi- 
ty: built in productivity, not just the ‘make it more pro- 
ductive’ type of enhancement that usually occurs after 
complex systems become operational. Operations en- 
gineering designs and integrates people, processes, 
procedures, hardware, software, and facilities to per- 
form in the most effective and efficient manner, contin- 
ually improving the technology of operations and en- 
hancing desirable operational attributes. Like systems 
engineering, operations engineering has its own 
domain, with characteristics, attributes, functions, and 
responsibilities. Some of the characteristics of this 
field of research are summarized. 


147,726 

PB91-204529/GAR PC A07/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Defense Logistic Agency (DLA) ——- Infor- 
mation Resources Management (IRM) Plan, FY 
1991-FY 1997. Volume 1. Agency-Wide Plan IRM 
Summary Information: Agency. 

1991, 139p 

See also Volume 2, PB91-204537. 

Also available in set of 4 reports PC E99/MF E99, 
PB91-204511. 


The document, the DLA “te je Information Re- 
sources Management (IRM) Plan FY 1991 - FY 1997, 
is the result of executing the newly created DLA IRM 
Plan processes. The Long-Range IRM Plan super- 
cedes the May 1990 Near-Term document. The scope 
of the DLA Long-Range IRM Plan FY 91-97 (herein- 
after referred to as IRM Plan) encompasses the man- 
agement of information itself and its related resources, 
such as personnel, equipment, funds, and technology. 


147,727 

PB$1-204537/GAR PC A12/MF A02 
Defense Logistics Agency, Alexandria, VA. 

Defense Logistics Agency (DLA) Long-Range In- 
formation Resources Management (IRM) Plan, FY 
1991-FY 1997. Volume 2. Individual Organizational 
IRM Plans: Organizations. 

1991, 266p 

See also Volume 1, PB91-204529 and Volume 3, 
PB90-204545. 

Also available in set of 4 reports PC E99/MF E99, 
PB91-204511. 


The Defense Logistics Agency (DLA) Information Re- 
sources Management (IRM) Plan FY 91-97 has been 
prepared to provide the beginnings of an IRM frame- 
work and strategic direction needed in the develop- 
ment of future requirements. The goal of the planning 
process is to ensure that DLA improves customer sup- 
port and program management, increases productivity 
and quality, reduces inefficiencies, and uses limited re- 
sources more effectively. 


147,728 

PB91-204545/GAR PC A11/MF A02 
Defense Logistics Agency, Alexandria, VA. 

Defense Logistics Agency (DLA) Long-Range In- 
formation Resources Management (IRM) Plan, FY 
1991-FY 1997. Volume 3. Information Systems/ 
Projects/Programs/ Acquisitions: Catalogue. 

1991, 235p 

See also Volume 2, PB91-204537 and Volume 4, 
PB91-204552. 

Also available in set of 4 reports PC E99/MF E99, 
PB91-204511. 


The Defense Logistics Agency (DLA) Information Re- 
sources Management (IRM) Plan FY 91-97 has been 
prepared to provide the beginnings of an IRM frame- 
work and strategic direction needed in the develop- 
ment of future requirements. The goal of the planning 
process is to ensure that DLA improves customer sup- 
port and program —— increases productivity 
and quality, reduces inefficiencies, and uses limited re- 
sources more effectively. 


147,729 
PBS1-204552/GAR PC A11/MF A02 


Defense Logistics Agency, Alexandria, VA. 

Defense Logistics Agency (DLA) Lesa. Renee In- 
formation Resources Management (IRM) Plan, 
1991-FY 1997. Volume 4. Reference Information: 
Reference. 

1991, 233p 

See also Volume 3, PB91-204545. 

Also available in set of 4 reports PC E99/MF E99, 
PB91-204511. 


Volume 4 - IRM PLAN: Reference Information, supple- 
ments the Defense Logistics Agency (DLA) Lon 

Range Information Resources Management (IRM 
Plan FY 1991 - FY 1997, Volumes 1 - 3 and provides: 
definitions; regulations; defense management review 
decisions; source information; table of contents; IRM 
requirements’ line item numbers index; index. 


Personnel Management, Labor 
Relations & Manpower Studies 


147,730 

AD-A234 550/2/GAR PC A06/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Office of Civilian Personnel Management Survey 
= Navy Civilian Attitudes December 1989: Find- 
ings. 

D. J. Murphy, D. A. Tyburski, and E. P. Somer. Apr 
91, 118p Rept no. NPRDC-TR-91-9 

See also Rept. no. NPRDC-AP-91-2, AD-A229 911. 


Navy Personnel Research and Development Center, 
in cooperation with the Navy Office of Civilian Person- 
nel Management, developed the Navy Civilian Person- 
nel Survey (NCPS). In December 1989, the NCPS was 
administered to a random sample of 3,629 Navy civil- 
ian employees. The number of usable responses was 
1,958, about 54 percent of the original sample. The 
survey data were generally representative of the entire 
civilian workforce to within + or - 5% error. NCPS ex- 
amined attitudes in the following areas: job satisfac- 
tion; current programs, policies, and practices (includ- 
ing recruiting; pay and benefits; working hours; train- 
ing; management, supervision, and feedback; promo- 
tion system; equal employment opportunity; overseas 
employment; and retirement); and planned and pro- 
posed programs and policies (including job sharing, 
leave transfer, health/weliness programs, child care, 
elderly dependent care, drug testing and AIDS in the 
workplace). 


147,731 

AD-A234 724/3/GAR 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
Civilian Manpower Statistics, Quarter Ending De- 
cember 31, 1990. 

Quarterly rept. 

31 Dec 90, 20p Rept nos. DIOR/M04-91/01, M04 


PC A03/MF A01 


Civilian Manpower Statistics (CMS) is a quarterly publi- 
cation prepared by the Washington Headquarters 
Services, Directorate for Information Operations and 
Reports (WHS/DIOR) of the Office of the Secretary of 
Defense. CMS provides statistical information on the 
civilian work force of the Department of Defense 
(DoD), with the exception of personnel of the National 
Security Agency, the Defense Intelligence Agency, 
and personnel paid from nonappropriated funds. It is 
produced primarily from a computerized data base de- 
veloped and maintained by WHS/DIOR from-monthly 
information provided to the Office of Personnel Man- 
agement on SF 113-A, Monthly Report of Federal Civil- 
ian Employment. 


147,732 

AD-A234 756/5/GAR PC A04/MF A01 
Merit Systems Protection Board, Washington, DC. 
Office of Policy and Evaluation. 

Title 38 Personnel System in the Department of 
Veterans Affairs: an Alternate Approach. 

K. Bell. Apr 91, 63p 


The U.S. Department of Veterans Affairs operates a 
personnel system separate from the regular civil serv- 
ice which covers 75,000 employees in 12 occupations 
in the Department’s medical centers. This system is 
called title 38 from the title of the U.S. Code where its 
legal basis is found. The Merit Systems Protection 





Board (MSPB) conducted a study based on interviews 
with VA managers, who work with both the title 38 per- 
sonnel system and the regular competitive civil serv- 
ice, as well as interviews with VA personnel officials 
and review of law and regulation. The study found that 
the title 38 system is dependent upon the use of peer 
panels to review the qualifications of applicants and 
current employees for setting grade, pay, and perform- 
ance awards as well as ensuring that candidates are 
well qualified. Further, the study determined that man- 
agers prefer this system over the traditional civil serv- 
ice system because it offers greater flexibility to the 
managers and allows actions to be taken more quickly. 
Congress has authorized the Office of Personnel Man- 
agement to use titie 38 provisions for all health care 
professionals Government wide. The study provides 
insights into the practical application of these provi- 
sions. 


147,733 

AD-A235 249/0/GAR PC A19/MF A03 
Anacapa Sciences, Inc., Fort Rucker, AL 

Task Analysis and Workload Prediction for the 
MH-47E Mission and a Comparison with CH-47D 
Workload Predictions. Volume 2: Appendixes A 
through N. 

Final rept. Dec = 90. 

C. R. Bierbaum, and D. B. Hamilton. Mar 91, 450p 
ASI690-329-90-li, ARI-RN-91-35, 

Contract MDA903-87-C-0523 


For this research, a mission scenario was used to con- 
duct a comprehensive task analysis for MH-47E oper- 
ations. The analysis used a top-down approach to 
identify the phases, functions, and tasks for the mis- 
sion and identified 5 phases, 15 segments, 73 func- 
tions, and 239 tasks. The crew member performing 
each task was identified, and estimates of the sensory, 
cognitive, and psychomotor workload associated with 
the tasks were derived. Estimates of the task durations 
also were derived. The mission/task/workload analy- 
sis data were used to develop a computer model of 
workload for MH-47E crew members. The model used 
a bottom-up approach to build mission functions from 
tasks and mission segments from functions. Decision 
rules were written to specify the procedure for combin- 
ing the tasks into functions and the functions into seg- 
ments. The model permitted an analysis of total work- 
load experienced by the pilot and copilot in the per- 
formance of both sequential and concurrent tasks. The 
predicted workload for the MH-47E pilot and copilot 
was compared to the CH-47D baseline workload pre- 
diction to determine the impact of the advanced tech- 
nology on the MH-47E. The comparison indicated little 
difference in the predicted workload for the pilot and 
indicated a lower predicted workload for the copilot in 
the MH-47E. Volume | of the report describes the 
methodology and summarizes the results of the re- 
search. This volume contains the appendixes, which 
present the workload predictions of the CH-47D 
model; the MH-47E mission/task/workload analysis, 
decision rules, and workload predictions; and a com- 
parison of the predictions from both models. 


147,734 

AD-A235 302/7/GAR PC A04/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Statistical indicators Report. 

1990, 62p 


This Statistical Indicators Report (SIR) for the Fiscal 
Year, FY 1990, is one segment of the civilian person- 
nel management and EEO evaluation process. The 
Report is used by Headquarters DLA for staff review of 
program areas which can be measured statistically 
and by field activities for continuing self-evaluation. 
The format of the Report is ry with the manager 
in mind. Program narrative is divided into three seg- 
ments: (1) a definition of the item measured, (2) the 
standard for measurement (where applicable) and, (3) 
comments on significant developments, trends, and 
problems. In most cases, two charts are included. The 
first compares current year statistics with those of the 
previous years. The second provides a comparison of 
activities within DLA for the current reporting period. 
Strength data and statistics produced through auto- 
mated data processing systems include U.S. citizen 
employees overseas. Statistics covering awards, sug- 
gestions, disciplinary and corrective actions, sick 
leave, and staffing ratios exclude these overseas 
people. All statistics in this report exclude direct and 
indirect hire foreign nationals. Partial contents: Com- 
position of the Workforce; College Caliber Input; Aver- 
age Time to Fill Vacancies; Quality Increases; Employ- 
ee Suggestions; Disciplinary and Corrective Actions; 
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EEO Complaints; and Handicapped Individuals Pro- 
gram. 


147,735 
PB91-206011/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). 

Are Managers Indeed Motivated by Their Bonuses. 
Research memo. 

H. G. Barkema. 1991, 45p FEW-481 


The evidence in the paper corroborates an important 
behavioral assumption of principal-agent theory: that 
agents are (indeed) motivated by their bonuses. A 
1984 data set is examined of 131 managers of the 
computer and electronics-industry in the Netherlands. 
The author finds that these managers are positively 
and significantly motivated by their bonuses, even 
after potentially confounding tax and signalling effects 
and the sensitivity of the manager’s bonus for his effort 
are explicitly statistically controlled for. However, he 
also finds that the magnitude of work incentives from 
bonuses is small: on average these managers are in- 
duced to less than two additional hours of work per 
week by their bonus. 


Public Administration & Government 


147,736 

MIC-91-03495/GAR PC E07/MF E01 
C.D. Howe Institute, Toronto (Ontario). 

Shades of green: Gauging Canada’s Green Plan. 
Commentary no. 29. 

G. B. Doern. c1991, 12p ISBN-0-88806-276-1 


This paper is a critique of the federal government’s 
Green Plan which proposes a 


147,737 

PB91-187047/GAR PC A01/MF A01 
Office of Personnel Management, Washington, DC. 
Office of Personnel Research and Development. 
Federal Occupational and Career Information 
System (FOCIS), Version 2.0. Installation Guide. 
Jan 91, 5p OPM/SW/DK-91/004A 

For system on diskette, see PB91-505040 (5 1/4 inch, 
1.2Mb), PB91-505057 (3 1/2 inch, 1.44Mb), PB91- 
507814 (5 1/4 inch, 360K), and PB91-507582 (3 1/2 
inch, 720K). Supersedes PB91-119982. 


The manual is the installation guide for the Federal Oc- 
cupational and Career Information System (FOCIS). 
FOCIS helps job seekers to obtain information about 
federal careers and occupations. The software system 
has three modules: career guidance, occupational in- 
formation, and tips on how to get the job. 


147,738 
PB91-197939/GAR 
Office of Technology Assessment, Washington, DC. 
Delivering the Goods: Public Works Technologies, 
Management, and Financing. 

Apr 91, 260p OTA-SET-477 

Also available from Supt. of Docs. 


PC A12/MF A02 


The report identifies ways to change Federal policies 
and programs to mobilize management, financing, and 
technology efforts to make public works more produc- 
tive and efficient. 


147,739 
PB91-507582/GAR Diskette$49.95 
Office of Personnel Management, Washington, DC. 
Office of Personnel Research and Development. 
Federal Occupational and Career information 
System (FOCIS) (Compressed Version 2.0 - IBM 3 
1/2-inch, 720K) (for Microcomputers). 

ftware. 
May 91, 2 diskettes OPM/SW/DK-91/004 
System: IBM-PS/2 or compatible; PC/DOS 3.0+ op- 
erating system, 5000K. Language: Dbaselll plus. Five 
Mb of free disk space are required for use. Other for- 
mats available as PB91-505040 (5 1/4-inch, high den- 
sity), PB91-507814 (5 1/4-inch, double density), and 
PB91-505057 (IBM 3 1/2-inch, w x density). 
The software is on two 720K, 3 1/2 inch diskettes, 
double density. Documentation included; may be or- 
dered separately as PB91-119990 and PB91-187047. 


The Federal Occupational and Career Information 
System (FOCIS) is a PC-based software system devel- 


147,742 


oped by the U.S. Office of Personnel Management to 
help job seekers to obtain information about federal 
careers and occupations. The software is menu-driven 
with no prior experience on a PC needed by the user. 
The system has three modules: career guidance, oc- 
cupational information, and tips on how to get the job. 
The career guidance module helps people match their 
interests and abilities to a suitable government job. 
The occupational information module contains a large 
database of information on more than 360 federal 
white collar occupations and 450 federal organiza- 
tions. It also provides nationwide local addresses of 
government agencies. The third module of FOCIS de- 
scribes the procedures for finding and getting hired for 
a federal job. It includes information on special em- 
ployment programs, pay and benefits, tips for complet- 
ing the standard application form, and interviewing 
techniques. 


147,740 

PB91-507814/GAR Diskette$49.95 
Office of Personnel Management, Washington, DC. 
Office of Personnel Research and Development. 
Federal Occupational and Career information 
System (FOCIS) (Com Version 2.0 - IBM 5 
1/4 inch, 360K) (for Microcomputers). 

Software. 

May 91, 3 diskettes OPM/SW/DK-91/005 

System: IBM-PC or compatible; PC/DOS 3.0+ operat- 
ing system, 5000K. Language: Dbaselll plus. Five MB 
of memory are required for use. Supersedes PB91- 
505487. Other formats available as PB91-505040 
(IBM PC 5 1/4, high density), PB91-505057 (IBM PS/2 
3 1/2, high density), and PB91-507582 (IBM PS/2, 3 
1/2-inch, double density). 

The software is on three 360K, 5 1/4 inch diskettes, 
double density. Documentation included; may be or- 
dered separately as PB91-119990 and PB91-187047. 


The Federal Occupational and Career Information 
System (FOCIS) is a PC-based software system devel- 
oped by the U.S. Office of Personnel Management to 
help job seekers to obtain information about federal 
careers and occupations. The software is menu-driven 
with no prior experience on a PC needed by the user. 
The system has three modules: career guidance, oc- 
cupational information, and tips on how to get the job. 
The career guidance module helps people match their 
interests and abilities to a suitable government job. 
The occupational information module contains a large 
database of information on more than 360 federal 
white collar occupations and 450 federal organiza- 
tions. It also provides nationwide local addresses of 
government agencies. The third module of FOCIS de- 
scribes the procedures for finding and getting hired for 
a federal job. It includes information on special em- 
ployment programs, pay and benefits, tips for complet- 
ing the standard application form, and interviewing 
techniques. 


Research Program Administration & 
Technology Transfer 


147,741 
AD-A234 833/2/GAR PC A03/MF A01 
a Force Office of Scientific Research, Bolling AFB, 


Air Force Office of Scientific Research: Research 
Proposal Quarterly Status Report, October - De- 
cember 1990. 

Rept. for Oct-Dec 90. 

D. L. Tyrrell. Jan 91, 49p AFOSR-TR-91-0218, 


No abstract available. 


147,742 

DE91005072/GAR PC A09/MF A02 
Department of Energy, Washington, DC. Office of 
Energy Research. 

Technology ‘90. Accomplishments in technology 
transfer from DOE and its laboratories. 

Jan 91, 193p DOE/ER-0484P 


The US Department of Energy (DOE) laboratories 
have a long history of excellence in performing re- 
search and development in a number of areas, includ- 
ing the basic sciences, applied-energy technology, 
and weapons-related technology. Although technolo- 
gy transfer has always been an element of DOE and 
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laboratory activities, it has received increasing empha- 
sis in recent years as US industrial competitiveness 
has eroded and efforts have increased to better utilize 
the research and development resources the laborato- 
ries provide. This document, Technology ‘90, is the 
latest in a series that is intended to communicate 
some of the many opportunities available for US indus- 
try and universities to work with the DOE and its lab- 
oratories in the vital activity of improving technology 
transfer to meet national needs. Technology ‘90 is di- 
vided into three sections: Overview, Technologies, and 
Laboratories. The Overview section describes the ac- 
tivities and accomplishments of the DOE research and 
development program offices. The Technologies sec- 
tion provides descriptions of new technologies devel- 
oped at the DOE laboratories. The Laboratories sec- 
tion presents information on the missions, programs, 
and facilities of each laboratory, along with a name and 
telephone number of a technology transfer contact for 
additional information. Separate papers were prepared 
for appropriate sections of this report. 


147,743 
DE91010902/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of Pro- 
ram Analysis. 
rocedures for r review assessments. 
Apr 91, 45p DOE/ER-0491P 


These assessment procedures provide the basis for 
implementing the methodology developed by the 
Office of Program Analysis (OPA) for assessing the 
quality of research and development within the Depart- 
ment of Energy (DOE). The reviews are performed by 
examining individual projects which comprise a pro- 
gram and by assessing the quality of the research, 
quality of the research team, productivity, probability of 
success, and mission relevance for each project re- 
viewed. OPA’s methodology entails assembling panels 
of scientific and technical experts to evaluate individ- 
ual projects. Inferences about the quality of the overly- 
ing program emerge | from analysis of the ratings given 
all of the program’s individual projects or, in the case 
of a large program, statistical analysis of a properly 
drawn sample of individual research projects. 


147,744 
DE91010929/GAR 

Oak po ad National Lab., TN 
Oak Ridge National Laboratory Institutional Plan, 
FY 1991--FY 1996. 

Feb 91, 219p ORNL/PPA-90/3 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Oak Ridge National Laboratory -- one of DOE’s 
major multiprogram laboratories -- focuses its re- 
sources on energy research and development (R&D). 
To be able to meet these R&D challenges, the Labora- 
tory must achieve excellence in its operations relative 
to environmental, safety, and health (ES&H) protection 
and to restore its aging facility infrastructure. ORNL’s 
missions are carried out in compliance with all applica- 
ble ES&H regulations. The Laboratory conducts ap- 
plied R&D in energy technologies -- in conservation; 
fission; magnetic fusion; health and environmental pro- 
tection; waste management; renewable resources; 
and fossil energy. Experimental and theoretical re- 
search is undertaken to investigate fundamental prob- 
lems in physical, chemical, materials, computational, 
biomedical, earth, and environmental sciences; to ad- 
vance scientific knowledge; and to support energy 
technology R&D. ORNL designs, builds, and operates 
unique research facilities for the benefit of university, 
industrial, and national laboratory researchers. The 
Laboratory serves as a Catalyst in bringing national 
and international research elements together for im- 
portant scientific and technical collaborations. ORNL 
helps to prepare the scientific and technical work force 
of the future by offering innovative and varied learning 
and R&D experiences at the Laboratory for students 
and faculty from preschool level through postdoctoral 
candidates. The transfer of science and technology to 
US industries and universities is an integral component 
of ORNL’s R&D missions. ORNL also undertakes re- 
search and development for non-DOE sponsors when 
= work is synergistic with DOE mission. 66 figs., 55 
tabs. 


PC A10/MF A02 
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DE91756207/GAR PC A10/MF A02 

—ee Juelich G.m.b.H. (Germany, 
R.). 


a VOL. 91, No. 18 


KFA Juelich Jahresbericht 1986/87. (KFA Juelich 
annual report 1986/87). 

1987, 202p INIS-mf-12171 

In German. 

U.S. Sales Only. 


Basic and applied research almost keep the balance in 
the program of Kernforschungsanlage Juelich GmbH 
(KFA), one of the FRG’s national research facilities. 
Multidisciplinary work of KFA in various fields of the 
natural sciences include nuclear medicine, nuclear 
chemistry, biotechnology, plasma physics/nuclear 
fusion, nuclear physics, energy and environmental re- 
sarch, multiparticle systems research, including relat- 
ed solid-state, surface, and vacuum physics research, 
and also = of analyzing large-scale nonlinear 
systems. Future work will focus on the three major pro- 
grams ‘Materials development’, ‘Environmental chemi- 
cals and ecosystems’, and ‘Basic research on informa- 
tion technologies’. The chapter ‘Examples of research 
work’ contains topical contributions. The ‘Report on R 
and D work’ is a survey of all scientific-technical activi- 
ties. The chapter ‘Research institutes and joint scien- 
tific and technical facilities’ describes tasks and tar- 
gets of the entire KFA complex. (HK). (ERA citation 
16:012795) 


147,746 

MIC-91-03053/GAR PC E07/MF E01 
Alberta Environment. Research Management Division, 
Edmonton. 

Report preparation manual. 

c1982, 60p 


Manual designed to provide guidelines to the author or 
researcher for the preparation of Division reports, in- 
cluding basic form and style for organization of the 
manuscript, format of the report, and general style 
conventions. 


147,747 

MIC-91-03062/GAR PC E12/MF E01 
Thorkelsson Architects Ltd., Edmonton (Alberta). 
Technology transfer in housing in Alberta. 

c1988, 135p ISBN-0-88654-208-1 


In November 1987, a study was undertaken to deter- 
mine the process by which the housing industry makes 
decisions about adopting new products and/or meth- 
ods; to identify barriers to their adoption in Alberta’s 
housing industry; and to identify factors conducive to 
their adoption. The study focused on oriented strand 
board, medium density fibreboard, preserved wood 
foundations, the rigid foam insulation and framing 
system, drywall clips, the airtight drywall approach, 
prefab wood ‘I’ joists, and the 7-S stressed skin panel 
system. These innovations were investigated through 
interviews of individuals connected with each, as well 
as interviews with selected builders to obtain informa- 
tion on their use of, and attitude toward, each of the 
innovations. 


147,748 

MIC-91-03393/GAR PC E07/MF E01 
Natural Sciences and Engineering Research Council 
of Canada, Ottawa (Ontario). 

Strategic Grants Program: 1991 competition. 
Annual publication. 

©1991, 52p 

Text in English and French (Bilingual). 


This brochure describes the Council’s Strategic Grants 
Program framework and the mission statement for 
each target area in advanced technologies (informa- 
tion systems; biotechnology; industrial materials, prod- 
ucts and processes; manufacturing systems; and 
energy), in natural resources (food, agriculture and 
aquaculture; forestry; mineral resources; oceans and 
inland waters), and in environmental quality. 


147,749 

MIC-91-03396/GAR PC E07/MF E01 
Natural Sciences and Engineering Research Council 
of Canada, Ottawa (Ontario). 

Scholarships and fellowships guide, effective Sep- 
tember, 1990 

Annual publication. 

c1990, 87p SSC-NS1-3/1992, ISBN-0-662-57670-5 
Text in English and French (Bilingual). 


Description of the various programs of scholarships 
and fellowships offered to undergraduate and gradu- 
ate students and postdoctoral fellows for 1991-92. The 
regulations in this edition are in effect as of July 1, 
1990 unless otherwise indicated. Programs adminis- 


tered on behalf of other agencies, such as the NATO 
Science Fellowships and the Japanese Science and 
Technology Agency Fellowships are also described. 
Information provided typically covers — catego- 
ries of scholarships, location and date of tenure, defer- 
ment options, application procedures and travel allow- 
ances. 


147,750 

MIC-91-03423/GAR PC E17/MF E01 
Department of Finance, Ottawa (Ontario). 

Industry, Science and Technology Canada: 1991- 
92 estimates, part Ill. 

Annual publication. 

c1991, 268p SSC-BT31-2/1992-lIl-61, ISBN-0-660- 
56323-1 

Text in English and French (Bilingual). 


The titles in Part Ill of the budget provide detail on 
each department and its programs and activities. For a 
description of the format, refer to the abstract for Agri- 
culture Canada. 


147,751 

MIC-91-03456/GAR PC E12/MF E01 
Department of Finance, Ottawa (Ontario). 

National Research Council Canada: 1991-92 esti- 
mates, part Ill. 

Annual publication. 

c1991, 1389p SSC-BT31-2/1992-III-63, ISBN-0-660- 
56335-5 

Text in English and French (Bilingual). 


The titles in Part lil of the budget provide detail on 
each department and its programs and activities. For a 
description of the format, refer to the abstract for Agri- 
culture Canada. 


147,752 

MIC-91-03470/GAR PC E07/MF E01 
Department of Finance, Ottawa (Ontario). 

a Council of Canada: 1991-92 estimates, 
part Ill. 

Annual publication. 

c1991, 58p SSC-BT31-2/1992-III-40, ISBN-0-660- 
56358-4 

Text in English and French (Bilingual). 


The titles in Part Ill of the budget provide detail on 
each department and its programs and activities. For a 
description of the format, refer to the abstract for Agri- 
culture Canada. 


147,753 

MIC-91-03471/GAR PC E07/MF E01 
Department of Finance, Ottawa (Ontario). 

Natural Sciences and Engineering Research Coun- 
cil of Canada: 1991-92 estimates, part Ill. 

Annual publication 

c1991, 86p SSC-BT31-2/1992-IlI- 39, ISBN-0-660- 
56337-1 

Text in English and French (Bilingual). 


The titles in Part Ill of the budget provide detail on 
each department and its programs and activities. For a 
description of the format, refer to the abstract for Agri- 
culture Canada. 


147,754 

N91-22928/6/GAR PC A04/MF A01 

National Aeronautics and Space Administration, 

Washington, DC. 

Office of Space Science and Applications Strate- 

¢ Plan, 1990: A Strategy for Leadership in Space 
rough Excellence in Space Science and Applica- 


tions. 
1990, 70p NAS 1.15:104950, NASA-TM-104950 


A strategic plan for the U.S. space science and appli- 
cations program during the next 5 to 10 years was de- 
veloped and published in 1988. Based on the strate- 
fae developed by the advisory committees of both the 

ational Academy of Science and NASA, the plan bal- 
ances major, moderate, and small mission initiatives, 
the utilization of the Space Station Freedom, and the 
requirements for a vital research base. The Office of 
Space Science and Applications (OSSA) strategic plan 
is constructed around five actions: establish a set of 
programmatic themes; establish a set of decision 
rules; establish a set of priorities for missions and pro- 
grams within each theme; demonstrate that the strate- 
gy will yield a viable program; and check the “an 
or consistency within resource constraints. The OSSA 





plan is revised annually. This OSSA 1990 Strategic 
Plan refines the 1989 Plan and represents OSSA's ini- 
tial plan for ae its responsibilities in two major na- 
tional initiatives. The Plan is now built on interrelated, 
complementary strategies for the core space science 
and applications program, for the U.S. Global Change 
Research Program, and for the Space Exploration Initi- 
ative. The challenge is to make sure that the current 
level of activity is sustained through the end of this 
century and into the next. The 1990 Plan presents 
OSSA’s strategy to do this. 


147,755 

N91-23021/9/GAR PC A19/MF A03 
National Aeronautics and Space Administration, 
Washington, a. 

Technolog “ay Volume 

a 91, 428p NAS 1.55: 3103. V-1, NASA-CP-3109-V- 


Held in Washington, DC, 27-28 Nov. 1990. 
No abstract available. 


147,756 

PB91-197913/GAR PC A03/MF A01 

Office of Menge: ame be Assessment, Washington, DC. 

Verification T ies: Managing Research 

and awry —emlhegy for Cooperative Arms Control 

Monitoring Measu 

May 91, 32p OTA-ISC.488 

oo —— from Supt. of Docs. See also PB91- 
1 


The document focuses on the technologies and tech- 
niques of bea the START Treaty. It examines 
the management of the research and development 
process from which the new technologies are emerg- 
ing. 


147,757 

PB91-198101/GAR PC A14/MF A02 
Office of Technology Assessment, Washington, DC. 
Federally Funded Research: Decisions for a 


1991, 323p OTA-SET-490 
Also available from Supt. of Docs. 


The House Committee on Science, Space, and Tech- 
nology asked the Office of Technology Assessment 
(OTA) to examine the Federal research system--a con- 
glomeration of many separate systems that sponsor, 
oversee, and perform research--and the challenges 
that it will face in the 1990s. The objective for govern- 
ment is to ensure continued funding for a full portfolio 
of first-rate research and a high-caliber research work 
force to assure long-term scientific progress. The 
report analyzes what OTA identifies as four pressing 
challenges for the research system in the 1990s: set- 
ting priorities in funding, understanding trends in re- 
search expenditures, preparing human resources for 
the future research work force, and supplying appropri- 
ate data for ongoing research decisionmaking. 


147,758 
PB91-206748/GAR PC A03/MF A01 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. National Voluntary Lab. Accreditation Pro- 
ram. 
\VLAP FY 90 Annual Report. 
V. R. White. Jun 91, 19p NISTIR-4599 
See also PB90-198920. 


The report summarizes activities of the National Volun- 
tary Laboratory Accreditation Program (NVLAP) for the 
fiscal year which ended September 30, 1990. The 
report covers NVLAP O har Technical Activities, 
Staffing, Publications, Talks and Presentations. The 
Technical Activities section presents individual de- 
scriptions of areas of new activity in FY 90 (Airborne 
Asbestos Analysis, Secondary Calibration for lonizing 
Radiation, Plumbing, GOSIP, POSIX, Fasteners, and 
Calibration), as well as a summary of future program 
developments. 


General 


147,759 

MIC-91-03397/GAR PC E07/MF E01 
Natural Sciences and Engineering Research Council 
of Canada, Ottawa (Ontario). 


Natural Sciences and Engineering Research Coun- 
cil Canada: Program guide, 1991. 

Annual publication. 

c1991, 46p SSC-NS3-12/1991, ISBN-0-662-58020-6 
Text in English and French (Bilingual). On cover: Re- 
search partnerships: University-industry cooperative R 
and D activities. 


This guide describes three cooperative research and 
development activities through which the Natural Sci- 
ences and Engineering Research Council's university- 
industry programs fund research and development in 
Canadian universities: Collaborative Research and De- 
velopment (CRD) grants, Industrially Oriented Re- 
search (IOR) grants, and Shared Equipment and Facili- 
ties (FEC) grants. The guide also describes eligibility 
and criteria for these grants, how to apply, level of 
funding, intellectual property, conflict of interest, grant 
review process, and the decision making process. 
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147,760 


AD-A234 775/5/GAR PC A04/MF A01 
Florida Atlantic Univ., Boca Raton. Dept. of Mechani- 
cal eae | 

Dynamics of Elastic Bending and Torsion of Hinge- 
less Rotors with Dynamic Stall. 

G. H. Gaonkar, and D. Barwey. 23 Feb 91, 51p ARO- 
24738.7-EG, 

Contract DAALO3-87-K-0037 


The effects of dynamic stall lift and drag on the flap-lag 
stability of a hingeless rotor are investigated, both ex- 
perimentally and analytically. The emphasis is on the 
correlation with measured regressing lead-lag mode 
damping levels of a soft-inplane, three-bladed model 
rotor, operated untrimmed. The correlation covers a 
wide range of test conditions for several values of rotor 
speed, collective pitch angle, shaft tilt angle and ad- 
vance ratio. It includes cases that vary from near zero 
thrust conditions in hover to highly stalled forward 
flight conditions with advance ratios as high as 0.55 
and shaft tilt angles as high as 20 deg. Both the experi- 
mental and analytical blade models represent a simple 
model of a hingeless rotor with rigid blades and spring 
restrained flap-lag hinges. The aerodynamic represen- 
tation is based on the ONERA dynamic stall models 
a virtually independent unified lift and drag 
models. The nonlinear equations of blade motion and 
stall dynamics are perturbed about a periodic forced 
response, and the damping is evaluated by the Floquet 
eigenanalysis. In comparison to the linear and quasis- 
teady stall aerodynamic theories, the theory with dy- 
namic stall lift and quasisteady stall drag qualitatively 
improves the correlation, and adding dynamic stall 
drag provides further quantitative improvement. 


147,761 


AD-A234 788/8/GAR PC A03/MF A01 
— Joint Inst. of Aeronautics, Moffett Field, 
A 


Schlieren Studies of Compressibility Effects on 
Dynamic Stall of Airfoils in Transient Pitching 
Motion. 

M. S. Chandrasekhara, S. Ahmed, and L. W. Carr. 
1990, 13p ARO-27894.5-EG, 

Contract ARO-MIPR-114-91 

Availability: Pub. in AIAA Applied Aerodynamics Con- 
ference (8th) p346-356 1990. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


147,762 


AD-A235 117/9/GAR PC A03/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 


147,766 


AERONAUTICS & AERODYNAMICS 
Aerodynamics 


Application of Mesh Generation to Complex 3-D 
urations (Fluid Dynamics Panel 

Meeting) (Les ications de la Generation des 

Maillages aux figurations Complexes Tridi- 

mensionnelles). 

Technical evaluation rept. 

W. Schmidt. c1991, 18p Rept no. AGARD-AR-268 

Foreword in English and French. 


The reviewer provides some general comments re- 
garding recent progress in mesh generation and un- 
derscores the important role of grid generation in pro- 
viding accurate aerodynamic ciondatone. In conclud- 
ing, recommendations and opinions are offered re- 
garding the use of both structured and unstructured 
grids for CFD applications. 


147,763 
AD-A235 136/9/GAR PC A03/MF A01 
Michigan Univ., Ann Arbor. Dept. of Aerospace Engi- 


Tonalaies Modulation in Homogeneous Dilute 
Particle-Laden Flows. 

R.N. Appar rs and G. M. Faeth. 1990, 31p 
AFOSR-TR-91-0412, 

Grant AFOSR-85-0244 

Availability: Pub. in Jni. of Fluid Mechanics, 220 p485- 
514 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


147,764 

AD-A235 179/9/GAR PC A12/MF A02 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Rotary-Balance Testing for Aircraft + y (Les 
Essais sur Balance Rotative pour |’E' de la 
Dynamique du Vol de l’Avion). 

Report of the Fluid Dynamics Panel Working Group 


11. 
1990, 265p Rept no. AGARD-AR-265 


The results of a study on rotary-balance testing for air- 
craft dynamics are presented. The study examined 
both the experimental techniques used to obtain 
rotary-flow aerodynamic data and the procedures in- 
volved in using this type of data in the mathematical 
modeling of the dynamic behavior of a maneuvering 
fighter aircraft. A special effort was made to summa- 
rize experiences involving correlation of dynamic be- 
havior predictions with the observed motions of free- 
flight models and aircraft in flight. Specific hardware 
and problems encountered in rotary-balance experi- 
ments were addressed for experimental facilities in 
— countries and advanced applications were 
not 


147,765 

AD-A235 190/6/GAR PC A01/MF A01 
Colorado Univ. at Boulder. 

Theoretical Studies of the Kinematics, Dynamics, 
Stability and Control of ee Flows. 
Final rept. 1 Aug 88-31 Dec 90 

C. Y. Chow. Feb 91, 4p AFOSR-TR- 91-0235, 
Contract F49620-88-C-0098 


(1) Several unsteady vortical flows have been comput- 
ed with success. A free vortex might be trapped by an 
oscillating airfoil for lift augmentation. (2) Numerical 
simulations of streaklines have shown some pitfalls 
that might be encountered when interpreting photo- 
graphs of unsteady vortical flows. (3) Traveling acous- 
tic waves are found to have the effect of either re-ori- 
enting a cluster of vortices or destabilizing the other- 
wise stable Karman vortex street. (4) The onset of in- 
stability of boundary layers along semi-infinite circular 
cylinders is analyzed, including the effects of trans- 
verse curvature and spin motion of the cylinders. 
Some important mechanisms that are responsible for 
vorticity generation and flow separation on bodies in 
unsteady motion have been identified. 


147,766 
AD-A235 241/7/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. 
Calculated Aerodynamics of Wings in Severe Ma- 
neuver. 
Final rept. 1 May 86-30 Nov 

J. E. McCune. 18 Mar 91, 6p oAFOSR-TR- 91-0380, 
yaad AFOSR-86-0157 


This report briefly summarizes the overall effort con- 
cerning the aerodynamics and basic fluid mechanics of 
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slender wings with leading-edge separation, including 
cases involving severe unsteady maneuver. New and 
efficient methods have been developed and important 
new insights gained in the understanding of intense 
wing-wake interaction. Two just-completed Ph.D. 
theses, which are noted, document many of the princi- 
pal new contributions of this research. A complete list 
of publications and theses completed under the grant 
is included in the report. 


147,767 
AD-A235 321/7/GAR PC A07/MF A01 


Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 
i 


Special Course on Aircraft Dynamics at —_ 
Angles of Attack: Experiments and Modelling ( 
Dynamique de Vol des Aeronefs aux Grands 
Angles d’Attaque: Experimentation et Modelisa- 
tion). 

cMar 91, 146p Rept no. AGARD-R-776 

Presented at AGARD Special Course in Hampton, Vir- 
ginia on 8-11 Apr 91. Text in English and French. 


This report consists of lecture notes of an AGARD 
Fluid Dynamics Panel Special Course. These notes 
provide the latest information on the development and 
use of dynamic experiments in wind tunnels from sev- 
eral of the NATO nations. They address current oscil- 
latory and rotary test techniques, experimental results 
for typical configurations, and the use of these data for 
flight mechanics applications. Subject included are: 
dynamic lift, wing rock, fluid dynamics of rotary flows, 
mathematical modelling, non-linear data representa- 
tion, vortex manipulation for control enhancement, and 
correlations of predictions based on rotary and oscilla- 
tory wind-tunnel and flight-test results. The complete 
course notes are contained in two volumes. The main 
part of the notes is contained in AGARD Advisory 
Report 265 (ADA235179). The present volume in- 
cludes papers on: Unsteady aerodynamics of slender 
wings; Dynamic stall effects and applications to high 
performance aircraft; Oscillatory test techniques; 
Large amplitude oscillations; Oscillatory data for typi- 
cal configurations; and Forebody vortex control. 


147,768 

DE$1010874/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Effect of the grid —— on heat transfer compu- 
tations for high speed flows. 

K. A. Hoffmann, M. S. Siddiqui, and W. H. Rutledge. 
1991, 20p SAND-91-0884C 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


Difficulties in the accurate heat transfer computation of 
high speed, blunt body flows have been encountered 
by numerous researchers. The primary reason for 
these difficulties has been shown to be the grid de- 
pendency of the wall flux quantities. Obviously, the ac- 
curacy of the computed heat fluxes will, to a certain 
extent, depend on the particular numerical scheme 
employed. This article will be limited to the investiga- 
tion of the flux vector splitting technique. An attempt 
has been made to develop procedures which will pro- 
vide guidelines for selecting appropriate grid systems 
and, in particular, the grid line distribution near the sur- 
face for accurate heat transfer computations. The re- 
sults have clearly shown the dependency of the heat 
flux quantities on the grid system. In addition, it is 
shown that changes in flow Mach number and/or 
Reynolds number may require further refinement of 
the grid system. 11 refs., 8 figs. 


147,769 
DE$1011532/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Numerical simulation of a viscous vortex ring 
interaction with a density interface. Revision 1. 

D. L. Marcus, and J. B. Bell. 1991, 22p UCRL-JC- 
105183-Rev.1, CONF-910651-2-Rev.1 

Contract W-7405-ENG-48 

AIAA computational fluid dynamics conference in con- 
junction with the 22nd AIAA fluid dynamics, plasma dy- 
namics and lasers conference and the 26th AIlA ther- 
mophysics conference (10th), Honolulu, HI (USA), 24- 
26 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


The incompressible Navier-Stokes equations are 
solved for the interaction of a vortex ring with a density 
interface. Axisymmetric and three-dimensional calcu- 
lations are performed for a range of interface 
strengths, for both Boussinesq and finite-amplitude 
density jumps. Secondary and tertiary ring formation, 
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vortex rebound, and backflow jets are some of the fea- 
— observed in the interactions. 20 refs., 7 figs., 1 
tab. 


147,770 
N91-22071/5/GAR PC A03/MF A01 
MCAT Inst., San Jose, CA. 

Grid Generation About Compiex Three-Dimension- 
al Aircraft Configurations. 

Final Report. 

G. H. Klopfer. Apr 91, ree NAS 1.26:188097, MCAT- 
91-003, NASA-CR-18) 

Contract NCC2-616 


The problem of obtaining three dimensional grids with 
sufficient resolution to resolve all the flow or other 
physical features of interest is addressed. The genera- 
tion of a computational grid involves a series of com- 
promises to resolve several conflicting requirements. 
On one hand, one would like the grid to be fine enough 
and not too skewed to reduce the numerical errors and 
to adequately resolve the pertinent physical features 
of the flow field about the aircraft. On the other hand, 
the capabilities of present or even future supercom- 
puters are finite and the number of mesh points must 
be limited to a reasonable number: one which is usual- 
ly much less than desired for numerical accuracy. One 
technique to overcome this limitation is the ‘zonal’ grid 
approach. In this method, the overall field is subdivided 
into smaller zones or blocks in each of which an inde- 
pendent grid is generated with enough grid density to 
resolve the flow features in that zone. The zonal 
boundaries or interfaces require special boundary con- 
ditions such that the conservation properties of the 
governing equations are observed. Much work was 
done in 3-D zonal approaches with nonconservative 
zonal interfaces. A 3-D zonal conservative interfacing 
method that is efficient and easy to implement was de- 
veloped during the past year. During the course of the 
work, it became apparent that it would be much more 
feasible to do the conservative interfacing with cell- 
centered finite volume codes instead of the originall 
planned finite difference codes. Accordingly, the CN 
code was converted to finite volume form. This new 
version of the code is named CNSFV. The original 
multi-zonal interfacing capability of the CNS code was 
enhanced by generalizing the procedure to allow for 
completely arbitrarily shaped zones with no mesh con- 
tinuity between the zones. While this zoning capability 
works well for most flow situations, it is, however, still 
nonconservative. The conservative interface algorithm 
> also implemented but was not completely validat- 
ed. 


147,771 

N91-22077/2/GAR PC AO5/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Forces and Pressures Induced on Circular Plates 
bya a Lifting Jet in Ground Effect 

D. C. Bellavia, D. A. Wardwell, V. R. Corsiglia, and R. 
E. Kuhn. Mar 91, 100p NAS 1.15:102816, A-90142, 
NASA-TM-102816 


NASA Ames is conducting a program to develop im- 
proved methods for Fn age suckdown and hot-gas 
ingestion on jet V/STOL aircraft when they are in 
ground effect. As part of that program a data base is 
being created that provides a systematic variation of 
parameters so that current empirical prediction proce- 
dures can be modified. The first series of tests in this 
program is complete. This report is one of three that 
presents the data obtained from tests conducted at 
Lockheed Aeronautical Systems - Rye Canyon Facility 
and the High Bay area of the 40 by 80 foot Wind 
Tunnel at Ames Research Center. Suckdown on two 
circular plates is examined. 


147,772 
N91-22078/0/GAR PC A03/MF A01 
en Engineering and Sciences Co., Hampton, 


Aerodynamic Parameter Studies and Sensitivity 
oy for Rotor Blades in Axial Flight. 

Y. D. Chiu, and D. A. Peters. Mar 91, 17p NAS 
1 26:1 87524, NASA-CR-187524 
Contracts NAS1-19000, NAG1-710 
Presented at the International Technical Specialists’ 
Meeting on Rotorcraft Basic Research, Atlanta, GA, 
25-27 Mar. 1991. 


The analytical capability is offered for aerodynamic 
parametric studies and sensitivity analyses of rotary 
— in axial flight by using a 3-D undistorted wake 
lel in curved iting line theory. The governing equa- 


tions are solved by both the Multhopp Interpolation 
technique and the Vortex Lattice method. The singu- 
larity from the bound vortices is eliminated through the 
Hadamard’s finite part concept. Good numerical 
agreement between both analytical methods and finite 
differences methods are found. Parametric studies 
were made to assess the effects of several shape vari- 
ables on aerodynamic loads. It is found, e.g., that a 
rotor blade with out-of-plane and inplane curvature can 
theoretically increase lift in the inboard and outboard 

ions respectively without introducing an additional 
induced drag. 


147,773 
N91-22080/6/GAR PC A04/MF A01 
Arizona State Univ., Tempe. 

Review of Near-Wall Reynolds-Stress. 

R. M. C. So, Y. G. Lai, H. S. Zhang, and B. C. 
Hwang. May 91, 64p NAS 1.26:4369, NASA-CR- 
4369 


Contract NAG1-1080 


The advances made in second-order near-wall turbu- 
lence closures are summarized. All closures examined 
are based on some form of high Reynolds number 
models for the Reynolds stress and the turbulent kinet- 
ic energy dissipation rate equations. Consequently, 
most near-wall closures proposed to data attempt to 
modify the high Reynolds number models for the dissi- 
pation rate equation so that the resultant models are 
applicable all the way to the wall. The near-wall clo- 
sures are examined for their asymptotic behavior so 
that they can be compared with the proper near-wall 
behavior of the exact equations. A comparison of the 
closure’s performance in the calculation of a low Reyn- 
olds number plane channel flow is carried out. In addi- 
tion, the closures are evaluated for their ability to pre- 
dict the turbulence statistics and the limiting behavior 
of a structure parameters compared to direct simula- 
tion data. 


147,774 

N91-22083/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Multiaxis Thrust Vectoring bay | Axisymmetric 
Nozzles and Postexit Vanes on an F/A-18 Configu- 
ration Vehicle. 

A. H. Bowers, G. K. Noffz, S. B. Grafton, M. L. 
Mason, and L. R. Peron. Apr 91, 36p NAS 
1.15:101741, H-1705, NASA-TM-101741 

Presented at the High-Angle-of Attack Technology 
Conference, Hampton, VA, 30 Oct. - 1 Nov. 1990. 


A ground-based investigation was conducted on an 
operational system of multiaxis thrust vectoring using 
postexit vanes around an axisymmetric nozzle. This 
thrust vectoring system will be tested on the NASA F/ 
A-18 High Alpha Research Vehicle (HARV) aircraft. 
The system provides thrust vectoring capability in both 
pitch and yaw. Ground based data were gathered from 
two separate tests at NASA Langley Research Center. 
The first was a static test in the 16-foot Transonic 
Tunnel Cold-Jet Facility with a 14.25 percent scale 
model of the axisymmetric nozzle and the postexit 
vanes. The second test was conducted in the 30 by 60 
foot wind tunnel with a 16 percent F/A-18 complete 
configuration model. Data from the two sets are being 
used to develop models of jet plume deflection and 
thrust loss as a function of vane deflection. In addition, 
an aerodynamic interaction model based on plume de- 
flection angles will be developed. Results from the 
scale model nozzle test showed that increased vane 
deflection caused exhaust plume turning. Aerodynam- 
ic interaction effects consisted primarily of favorable 
interaction of moments and unfavorable interaction of 
forces caused by the vectored jet plume. 


147,775 

N91-22084/8/GAR PC A03/MF A01 
National Aeronautice and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Numerical Flux Formulas for the Euler and Navier- 
= Equations. 2: Progress in Flux-Vector Split- 
ting. 

W. J. Coirier, and B. Vanleer. 1991, 19p NAS 
1.15:104353, E-6138, NASA-TM-104353 

Presented at the 10TH Computational Fluid Dynamics 
Conference, Honolulu, Hi, 24-27 Jun. 1991; Sponsored 
by Aiaa. 


The accuracy of various numerical flux functions for 
the inviscid fluxes when used for Navier-Stokes com- 
putations is studied. The flux functions are bench- 





past a 10 degree cone at zero angle of attack using 
first order, upwind spatial differencing. The Harten- 
Lax/Roe flux is found to give a good boundary layer 
representation, although its robustness is an issue. 
Some hybrid flux formulas, where the concepts of flux- 
vector and flux-difference splitting are combined, are 
shown to "gee unsatisfactory pressure distributions; 
there is still room for improvement. Investigations of 
low diffusion, pure flux-vector splittings indicate that a 
pure flux-vector splitting can be developed that elimi- 
nates spurious diffusion across the boundary layer. 
The resulting first-order scheme is marginally stable 
and not monotone. 


marked for solutions of the viscous, poy flow 
a 
T 


147,776 

N91-22085/5/GAR PC A04/MF A01 
Analytical Services and Materials, Inc., Hampton, VA. 
Nonparallel Instability of Supersonic and Hyper- 
sonic Boundary Layers. 

Final Report. 

N. M. El-hady. May 91, 59p NAS 1.26:4373, NASA- 
CR-4373 

Contract NAS1-18599 

Previously Announced in laa as A91-21461. 


Multiple scaling technique is used to examine the non- 
parallel instability of supersonic and hypersonic 
boundary-layer flows to three dimensional (first mode) 
and two dimensional (second mode) disturbances. 
The method is applied to the flat plate rey layer 
for a range of Mach numbers from 0 to 10. Growth 
rates of disturbances are calculated based on three 
different criteria: following the maximum of the mass- 
flow disturbance, using an integral of the disturbance 
kinetic energy, and using the integral of the square of 
the mass-flow amplitude. By following the maximum of 
the mass-flow disturbance, the calculated nonparallel 
growth rates are in good quantitative agreement with 
the experimental results at Mach number 4.5. 


147,777 
N91-22086/3/GAR PC A03/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 


ing. 
Effect of Planform on Induced Drag. 


B.S. Thesis. 
J. P. Darcy, and D. A. Parkin-moore. Jun 90, 46p BU- 
500, ETN-91-99193 


A baseline, elliptical wing with a straight line quarter 
chord was tested and results compared with a cres- 
cent moon shaped planform wing with the same Clark- 
Y section, chord distribution and aspect ratio of 4.5. 
The provision of flow visualization photographs assist- 
ed in the qualitative assessment of the results and fa- 
cilitated the analysis of planforms effects on the flow. 
Induced drag factors of near and below unity were cal- 
culated for both wings, which were tested at Reynolds 
numbers of between 0.40 and 0.55 million. The base- 
line wing had an induced drag factor of 0.935 com- 
pared to the larger induced drag factor of the crescent 
wing of 0.953. 


147,778 
N91-22087/1/GAR PC A06/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 


ing. 

Leading-Edge Control Surface. 

B.S. Thesis. 

S. R. B. Lees, and U. Periyathamby. Jun 90, 105p 
BU-508, ETN-91-99201 


The effects of a simply hinged leading edge control 
device was investigated with regard to supression of 
flutter at high angles of attack. At high angles of attack 
the rotation of the trailing and leading edge devices 
independently and simultaneously were studied, using 
flow visualization to determine the range of deflections 
in which they can have a beneficial effect on the flow 
and consequently on changes in lift, drag, etc. These 
are compared with results from another model with 
identical section, which has well known pressure distri- 
butions and well known aerodynamic coefficients from 
the integration of these pressure distributions. The in- 
vestigation shows that at high angles of attack a 
stalled airflow can be recovered in the static case 
using the leading edge device. However, it is difficult to 
predict whether very rapid movement of these sur- 
faces would also produce attractive lift coefficients 
when the motion itself could cause the airflow to 
become stalled or at least temporarily separated. 


147,779 
N91-22088/9/GAR PC A05/MF A01 


Bristol Univ. (England). Dept. of Aerospace Engineer- 
ing. 

Flow around a Store-Pylon Combination in a 
Curved Flow Field. 

B.S. Thesis. 

K. P. Nicholl, and A. J. Seaman. Jun 90, 96p BU- 
514, ETN-91-99207 


When a slender cylinder ogive body, representing an 
aircraft store, mounted on a pylon, is placed in a fluid 
flow at non zero incidence, trailing vortices are pro- 
duced which become more significant as the incidence 
is increased. When the flow encounters a junction 
such as exists between the store body and pylon, fur- 
ther vortices are generated. The interaction of vortices 
generated by a simulated store pylon combination is 
investigated qualitatively. To represent conditions 
close to a combat aircraft, effects of flow field curva- 
ture were considered. The investigation was carried 
out in various low speed wind tunnels and made use of 
flow visualization techniques including oil surface flow, 
smoke and wool tufts. Vortices were observed sepa- 
rating from the body at various positions, dependent 
on pitch and yaw angles. The effect of the pylon de- 
pended on whether the incidence was positive or neg- 
ative. At positive incidences the body vortex paths 
interfered with the flow over the pylon whereas at neg- 
ative incidences vortex growth was restricted on the 
leeward side. 


147,780 

N91-22089/7/GAR PC A04/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 
ing. 

Investigation into the Extent and Effects of Span- 
wise Flow in the Boundary Layer of a Helicopter 
Rotor in Hover. 

B.S. Thesis. 

R. G. Taylor-Hunt, and J. P. Winter. Jun 90, 54p BU- 

519, ETN-91-99212 


Results are presented for an investigation into the 
spanwise component of flow which is purported to 
exist in the boundary layer of a helicopter rotor. A 
model rotor of 1.6 m diameter was tested in the hover- 
ing condition, using ‘microtufts’ and the China clay 
method in order to study the boundary layer flow. The 
flow visualization techniques were developed with 
considerable success, and it was shown that the 
extent of signficant spanwise flow is small. The span- 
wise flow which did exist in a separation bubble was 
prevented by chordwise fences as a control, and nu- 
merical results did not measure any stall delaying ef- 
fects associated with the weak spanwise flow. 


147,781 

N91-22090/5/GAR PC A11/MF A02 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Development of a Grid-independent Approximate 
Riemannsolver. 

Ph.D. Thesis. 

C. L. Rumsey. 1991, 246p NAS 1.15:104946, NASA- 
TM-104946 


A grid-independent approximate Riemann solver for 
use with the Euler and Navier-Stokes equations was 
introduced and explored. The two-dimensional Euler 
and Navier-Stokes equations are described in Carte- 
sian and generalized coordinates, as well as the travel- 
ing wave form of the Euler equations. The spatial and 
temporal discretization are described for both explicit 
and implicit time-marching schemes. The grid-aligned 
flux function of Roe is outlined, while the 5-wave grid- 
independent flux function is derived. The stability and 
monotonicity analysis of the 5-wave model are pre- 
sented. Two-dimensional results are provided and ex- 
tended to three dimensions. The corresponding results 
are presented. 


147,782 

N91-22091/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Small-Scale Experiments in Stovi Ground Effects. 
V. R. Corsiglia, D. A. Wardwell, and R. E. Kuhn. Apr 
“ie NAS 1.15:102813, A-90137, NASA-TM- 

1 

Previously Announced in laa as A91-21256. Presented 
at the Ras International Powered Life Conference, 
London, England, Aug. 1990. 


A series of tests was completed in which suckdown 


and fountain forces and pressures were measured on 
circular plates and twin-tandem-jet generic STOVL 
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(short takeoff and vertical landing) configurations. The 
tests were conducted using a small-scale hover rig, for 
jet_pressure ratios up to 6 and jet temperatures up to 
700 F. The measured suckdown force on a circular 
plate with a central jet was greater than that found with 
a commonly used empirical prediction method. The 
present data showed better agreement with other sets 
of data. The tests of the generic STOVL configurations 
were conducted to provide force and pressure data 
with a parametric variation of parameters so that an 
empirical prediction method could be developed. The 
effects of jet pressure ratio and temperature were 
found to be small. Lift improvement devices were 
pen to substantially reduce the net suckdown 
lorces. 


147,783 


N91-22092/1/GAR PC A06/MF A01 

Kansas Univ./Center for Research, Inc., Lawrence. 

= of Thrust Vectoring by Navier- 
es 


Final Report. 

J. Laser | and C. E. Lan. Feb 91, 109p NAS 
1.26:188186, NASA-CR-188186 

Contract NAG1-837 


Induced aerodynamics from thrust vectoring are inves- 
tigated by a computational fluid dynamic method. A 
thin-layer Reynolds-averaged Navier-Stokes code with 
multiblock capability is used. Jet properties are speci- 
fied on the nozzle exit plane to simulate the jet mo- 
mentum. Results for a rectangular jet in a cross flow 
are compared with data to verify the code. Further veri- 
fication of the calculation is made by comparing the 
numerical results with transonic data for a wing- 
combination. Additional calculations were performed 
to elucidate the following thrust vectoring effects: the 
thrust vectoring effect on shock and expansion waves, 
induced effects on nearby surfaces, and the thrust 
vectoring effect on the leading edge vortex. 


147,784 


N91-22093/9/GAR PC A07/MF A01 
Polytechnic Inst. of New York, Brooklyn. 
Development of a Computer Technique for the 
Prediction of Transport Aircraft Flight Profile 
Sonic Boom Signatures. 

M.S. Thesis. 

P. G. Coen. Mar 91, 1389p NAS 1.26:188117, NASA- 
CR-188117 

Sponsored by NASA, Washington. 


A new computer technique for the analysis of transport 
aircraft sonic boom signature characteristics was de- 
veloped. This new technique, based on linear theory 
methods, combines the previously separate equivalent 
area and F function development with a — 
fgg pe method using a single geometry rip- 
tion. The new technique was implemented in a stand- 
alone computer program and was incorporated into an 
aircraft performance analysis program. Through these 
implementations, both configuration designers and 
performance analysts are given new capabilities to 
rapidly analyze an aircraft's sonic boom characteristics 
throughout the flight envelope. 


147,785 


N91-22095/4/GAR PC A04/MF A01 
Arizona State Univ., Tempe. 

Numerical Simulation of Swept-Wing Flows. 
Progress Report. 

H. L. Reed. Feb 91, 55p NAS 1.26:188201, NASA- 
CR-188201 

Contract NAG1-1158 


The transition process characteristics of flows over 
swept wings were computationally modelled. The 
crossflow instability and crossflow/T-S wave interac- 
tion are analyzed meme the numerical solution of the 
full three dimensional Navier-Stokes equations includ- 
ing unsteadiness, curvature, and sweep. The leading- 
oles region of a swept wing is considered in a three- 
dimensional spatial simulation with random disturb- 
ances as the initial conditions. 
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N91-22096/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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Flight Test to Determine Feasibility of a Proposed 
Ai ie Wake Vortex Detection Concept. 

R , Jul. 1989 - Feb. 1990. 

J. R. Branstetter, E. C. Hastings, and J. C. Patterson. 
Apr 91, 41p NAS 1.15:102672, DOT/FAA/CT-TN90/ 
25, NASA-TM-102672 

Prepared in Cooperation with FAA, Washington, DC. 


This investigation was conducted to determine the 
radial extent at which aircraft mounted flow vanes or 
roll rate gyros can sense the circulatory flow field that 
exists around the lift induced vortex system generated 
by an aircraft in flight. The probe aircraft was equipped 
with wingtip sensors for measuring angle of attack and 
angle of sideslip, and with a fuselage mounted gyro- 

for measuring roll rate. Analysis of flight test 
data indicated that the vortex was detectable at a lat- 
eral distance of about 105 feet (best results) using un- 
sophisticated equipment. Measurements were made 
from the centerline of the probe aircraft to the center of 
the nearest vortex with the probe aircraft flying be- 
tween one half and one and one half miles behind the 
vortex generating aircraft. 


147,787 
N91-22105/1/GAR 
(Order as N91-22104/4/GAR, PC oy A 


Notre Dame Univ., IN. Dept. of Aerospace and Me- 
— Engineering. saasibtneatastan 

ss erodynamics of Slender Wings. 
R. C. Nelson. cMar 91, 26p 
In AGARD, Special Course on Aircraft Dynamics at 
High Angles of Attack: Experiments and Modelling 26 
p. 


A review of unsteady aerodynamics for slender wings 
undergoing large amplitude motions is presented. 
Static and unsteady aerodynamics characteristics are 
discussed, and the relationship between the aerody- 
namic loads and the leeward structure is investigated. 
Data is presented showing the influence of the wing 
motion on the aerodynamic loads. Both large ampli- 
tude pitching and rolling motion experimental results 
are discussed. In the case of large amplitude pitching 
motions, significant aerodynamic hysteresis is appar- 
ent. The hysteresis in the aerodynamic loads is shown 
to be related to the delay in vortex breakdown on the 
upstroke and the delay in the re-establishment of the 
leading edge vortical flow after complete flow separa- 
tion on the downstroke. A second example of un- 
steady aerodynamics, namely the phenomenon of 
wing rock, is examined. 


147,788 
N91-22108/5/GAR 
(Order as N91-22104/4/GAR, PC A07/MF 
A01 


) 
National Research Council of Canada, Ottawa (Ontar- 


io). 

ac" itude Oscillations. 

E. S. Hanff. cMar 91, 19p 

In AGARD, Special Course on Aircraft Dynamics at 
High Angles of Attack: Experiments and Modelling 19 
p. 


Over the past several years a consensus has been de- 
veloping that the locally linear analysis technique is in- 
adequate for the prediction of aircraft behavior in the 
nonlinear regime. This situation arises mainly in flight 
at high angles of attack, particularly during large-ampli- 
tude and high-rate maneuvers, where the flow may be 
severely separated, vortex dominated, and time de- 
pendent. In recognition of this situation, work is cur- 
rently underway to develop techniques that can pro- 
vide a better physical understanding and more accu- 
rate prediction capabilities of aircraft behavior in this 
regime. Much of the effort is of a rather theoretical 
nature, essentially consisting of a attempt to identify 
and implement a mathematical formalism capable of 
handling the various types of nonlinearities present 
under the above conditions. Presented here is a more 
empirical formulation for the treatment of aerodynamic 
nonlinearities and time dependence, which is based on 
a knowledge of the instantaneous values of the perti- 
nent motion variables. A wind tunnel technique and rig 
used at the Institute for Aeronautical Research (IAR) to 
obtain the necessary data is described as well as 
some interesting results. A brief review of work involv- 
ing large amplitude oscillations being conducted at the 
Royal Aircraft Establishment (RAE) is also included. 


147,789 
N91-22109/3/GAR 
(Order as N91-22104/4/GAR, PC A07/MF 
A01) 


VOL. 91, No. 18 


Royal Aircraft Establishment, Bedford (England). 
Oscillatory Data for Typical Configurations. 

C. O. Oleary. cMar 91, 18p 

In AGARD, Special Course on Aircraft Dynamics at 
High Angles of Attack: Experiments and Modelling 18 
p. 


Since the early 1950’s many aircraft configurations, 
nearly all military, have been tested on a variety of os- 
cillatory rigs. There is a need for reliable test data on 
new configurations prior to flight testing and for gener- 
al research on dynamic flight characteristics of combat 
aircraft. Examples of published test data on small am- 
plitude oscillatory derivatives from three research cen- 
ters are presented in order to give some insight into 
the effects of configuration, model attitude, frequency 
parameter, etc. on the stability derivatives. Data is 
ae on the effect of a wing planform on a fighter con- 
iguration; forced oscillation; the effects of canards, 
tails, and fuselage strakes on a three-surface configu- 
ration; and subsonic roll oscillation tests on the stand- 
ard dynamics model. 


147,790 
N91-22110/1/GAR 
(Order as N91-22104/4/GAR, PC en) 


Eidetics International, Inc., Torrance, CA. 

Sey Vortex Control. 

G. N. Malcolm. cMar 91, 40p 

In AGARD, Special Course on Aircraft Dynamics at 
High Angles of Attack: Experiments and Modelling 40 
p. 


Because conventional fighter aircraft control surfaces 
(e.g. rudder) become ineffective at high angles of 
attack, alternate means of providing aerodynamic con- 
trol are being explored. A prime potential source for 
improved control power is the vortex flowfield existing 
on typical fighter aircraft forebodies. Several tech- 
niques to manipulate the forebody vortices to produce 
controlled forces and moments at high angles of 
attack have been investigated by a number of re- 
searchers in the past few years. Some of the research 
results and the merits of several methods applied di- 
rectly to the forebody are discussed. These methods 
include movable strakes, blowing surface jets, blowing 
and suction through surface slots, suction through sur- 
face holes, and miniaturized rotatable tip strakes. All of 
these were found to be effective over a varying range 
of angles of attack and sideslip. Most of the methods 
work on the basis of boundary layer separation control. 
The presence of closely spaced forebody vortices en- 
hances the effectiveness, since controlling the separa- 
tion controls the vortices which, in turn, creates large 
changes in forebody forces. Regardiess of which 
method is employed, the maximum effectiveness is re- 
alized if it is applied near the fore! tip. The advan- 
tage of one method over another will depend on the 
configuration and specific performance requirements. 


147,791 

N91-22118/4/GAR PC A03/MF A01 

Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 

(Germany, F.R.). 

Iterative Procedure for the Design of Pressure- 
3-Dimensional Configurations at Sub- 

personic Speeds by Means of a 

Higher-Order Panel Method. 

L. Fornasier. c11 Sep 89, 13p MBB-FE122/S/PUB/ 

375, ETN-91-99190 

Contract BMVG-T/RF41/E0010/E14 

Presented at 64TH Fluid Dynamics Panel Specialists’ 

Meeting on Computational Methods for Aerodynamic 

Design (Inverse) and Optimization, Loen, Norway, 22- 

23 May 1989. 


An advanced panel method employing singularity dis- 
tributions of high order and based on mixed Dirichlet 
and Neumann type boundary conditions was recently 
developed for the potential flow analysis of arbitrary 
airplane configurations at subsonic and supersonic 
speeds. Some work is in progress to provide this 
method with a design option capable of relofting the 
surface of a given configuration from prescribed pres- 
sure distributions. The mathematical background of 
the herein used inverse algorithm is presented and 
some examples of application are discussed. 
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N91-22120/0/GAR PC A04/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 
ing. 


Quantitative Investigation into the Aerodynamic 
Coupling Effects in a Coaxial Contra-Rotating 
Rotor System. 

B.S. Thesis. 

A. Segal, and M. Tomblin. Jun 90, 73p BU-517, ETN- 
91-99210 


The total lift, lift difference and power supplied for a 
coaxial contrarotating rotor were measured at various 
speeds separations and incidences. This included dif- 
ferential pitch on upper and lower rotors. Performance 
comparisons were made at 800 rpm, between 0.4 and 
0.12 m separation and with 1 to 9 degs of positive 
pitch. Lift and lift per kilowatt (a measure of efficiency) 
were used as a means of comparison between differ- 
ent configurations. The lower rotor was found to per- 
form very poorly in the wake of the upper rotor, produc- 
ing only between 14 and 28 pct. of the total lift. The 
optimum overall efficiency was found when the lower 
rotor produced minimum lift and the separation was 
about 10 pct. of the rotor’s diameter. 


147,793 

N91-22136/6/GAR PC A04/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Aerothermodynamic Design Appraisal of Noise 
Suppressors for F/A-18 Engine Run-Up Facilities 
at RAAF Williamtown. 

S. A. Fisher, and A. M. Abdel-fattah. cOct 90, 66p 
ARL-PROP-R-177, AR-006-126 


Upgraded facilities for ground running of F404 engines 
in F/A-18 aircraft at RAAF Williamtown will feature air- 
cooled exhaust augmentors for noise suppression. 
Aerothermodynamical aspects of the augmentor de- 
signs were appraised in some detail, making use of 
isothermal scale model tests, ejector theory, and avail- 
able empirical data. In initial design development, 
quantitative assessments were made of cooling flow 
pumping performance. Changes were recommended 
to improve the aerodynamic characteristics of the ex- 
haust augmentors and eliminate high risk features, and 
the sizes of the augmentor ducts were significantly re- 
duced. The model tests identified certain geometric 
features which were important for symmetry of the flow 
in the augmentor ducts and to pumping performance. 
Once modified accordingly, the designs displayed sat- 
isfactory aerodynamic behavior, which was tolerant to 
both inlet asymmetries and reasonable levels of 
engine jet misalignment. The pumping performance 
was shown to exceed the design requirements. 


147,794 
N91-22332/1/GAR 
(Order as N91-22331/3/GAR, PC — 


3) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Overview of the Active Flexible ee. 
S. R. Cole, B. Perry, and G. D. Miller. Mar 91, 37p 
In Its Fourth NASA Workshop on Computational Con- 
trol of Flexible Aerospace Systems, Part 2 p 459-495. 


An outline of the Active Flexible Wing (AFW) project 
that was meant to serve as an introduction to an entire 
session of the Computational Control Workshop is pre- 
sented. Following background information on the 
project is a description of the AFW wind tunnel model 
and results from the initial wind tunnel test of the AFW 
model under the current project. Emphasis is on major 
project accomplishments. The AFW project is an effort 
to demonstrate aeroelastic control through the appli- 
cation of digital controls technology. Active flutter sup- 
pression and active control of maneuver loads during 
high speed rolling maneuvers are examined. 


147,795 
N91-22333/9/GAR 
(Order as N91-22331/3/GAR, PC = = 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Aeroelastic Modeling of the Active Flexible Wing 
Wind-Tunnel Model. 
W. A. Silva, J. Heeg, and R. M. Bennett. Mar 91, 37p 
In Its Fourth NASA Workshop on Computational Con- 
trol of Flexible Aerospace Systems, Part 2 p 497-533. 


The primary issues involved in the generation of linear, 
State-space equations of motion of a flexible wind 
tunnel model, the Active Flexible Wing (AFW), are dis- 
cussed. The codes that were used and their inherent 
assumptions and limitations are also briefly discussed. 
The application of the CAP-TSD code to the AFW for 





determination of the model's transonic flutter bounda- 
ty is included as well. 
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N91-22334/7/GAR 
(Order as N91-22331/3/GAR, PC A20/MF 
A03 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Design and Test of Three Active Flutter Suppres- 
sion Controllers. 
D. M. Christhilf, M. R. Waszak, W. M. Adams, S. 
Srinathkumar, and V. Mukhopadhyay. Mar 91, 26p 
In Its Fourth NASA Workshop on Computational Con- 
trol of Flexible Aerospace Systems, Part 2 p 535-560. 


Three flutter suppression control law design tech- 
niques are presented. Each uses multiple control sur- 
faces and/or sensors. The first uses linear combina- 
tions of several accelerometer signals together with 
dynamic compensation to synthesize the modal rate of 
the critical mode for feedback to distributed control 
surfaces. The second uses traditional tools (pole/zero 
loci and Nyquist diagrams) to develop a good under- 
standing of the flutter mechanism and produce a con- 
troller with minimal complexity and good robustness to 
plant uncertainty. The third starts with a minimum 
energy Linear Quadratic Gaussian controller, applies 
controller order reduction, and then modifies weight 
and noise covariance matrices to improve multi-vari- 
able robustness. The resulting designs were imple- 
mented digitally and tested subsonically on the Active 
Flexible Wing (AFW) wind tunnel model. Test results 
presented here include plant characteristics, maximum 
attained closed-loop dynamic pressure, and Root 
Mean Square control surface activity. A key result is 
that simultaneous symmetric and antisymmetric flutter 
suppression was achieved by the second control law, 
with a 24 percent increase in attainable dynamic pres- 
sure. 
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N91-22511/0/GAR PC A04/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Water Tunnel Flow Visualisation of Vortex Break- 
down over the F/A-18. 

D. H. Thompson. cDec 90, 64p ARL-FLIGHT-MECH- 
R-179, AR-005-607 


Vortex flow patterns over models of the F/A-18 aircraft 
were visualized using dye and hydrogen bubble tech- 
niques in a water tunnel. The axial position of vortex 
breakdown in the a extension (LEX) vorti- 
ces was measured, and was found to be insensitive to 
Reynolds number, to flap setting, and to small vari- 
ations in model cross-section shape. Engine inlet flow 
did alter the vortex breakdown position, at flow rates 
that might be encountered under flight conditions. The 
fitting of fences on the LEX upper surface did not 
affect the axial position of vortex breakdown, but did 
alter the vortex structure. These alterations were ex- 
amined in some detail. 
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N91-22520/1/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Analysis of Laminar Separation Bubbles Using a 
Simple Eddy-Viscosity Turbulence Modei. 

K. Rinoie, and N. Kamiya. Sep 90, 19p NAL-TR-1079 
In Japanese; English Summary. 


Laminar separation bubbles formed on airfoils are ex- 
pressed numerically using a simple eddy-viscosity tur- 
bulence model which satisfies the basic characteris- 
tics of the short bubble. The eddy viscosity constant 
was set to a uniform value inside the turbulent part of 
the bubble. Overall, characteristics of numerical re- 
sults agreed closely with experimental results. The re- 
lation between the eddy viscosity constant and veloci- 
ty distributions was analyzed by the momentum bal- 
ance inside the bubble. It was shown that the pressure 
recovery inside the bubble is proportional to the eddy 
viscosity constant. Finally, the eddy viscosity constant 
is related to the non-dimensional parameter which rep- 
resents the flow inside the bubble. 
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N91-22524/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


Second Order Modeling of Boundary-Free Turbu- 
lent Shear Flows. 

T. Shih, Y. Chen, and J. L. Lumley. May 91, 17p NAS 
1.15:104369, ICOMP-91-07, NASA-TM-104369 

NASA ORDER C-99066-G 


A set of realizable second order models for boundary- 
free turbulent flows is presented. The constraints on 
second order models based on the realizability princi- 
ple are re-examined. The rapid terms in the pressure 
correlations for both the Reynolds stress and the pas- 
sive scalar flux equations are constructed to exactly 
satisfy the joint realizability. All other model terms 
(return-to-isotropy, third moments, and terms in the 
dissipation equations) already satisfy realizability. To 
correct the spreading rate of the axisymmetric jet, an 
extra term is added to the dissipation equation which 
accounts for the effect of mean vortex stretching on 
dissipation. The test flows used in this study are the 
mixing shear layer, plane jet, axisymmetric jet, and 
plane wake. The numerical solutions show that the uni- 
fied model equations predict all these flows reason- 
ably. It is expected that these models would be suita- 
ble for more complex and critical flows. 


147,800 
N91-22528/4/GAR PC A03/MF A01 
= Univ. (England). Dept. of Aerospace Engineer- 


ing. 
Flow Investigation of a Ground Effect Vehicle. 
B.S. Thesis. 
C. C. V. Salmon, and S. G. Thompson. Jun 90, 48p 
BU-516, ETN-91-99209 


Quantitative and qualitative tests were performed on a 
proposed tricycle lifting jet configured delta aircraft, 
operating in ground effect, to determine the flow char- 
acteristics, jet stability and pressure forces on the un- 
derside of the vehicle. For jet speeds of 200 ft/s and 
300 ft/s, and a range of forward speeds, the jet stabili- 
y at heights above the ground plane ranging from 0.14 

to 0.51 S were investigated, where S is the span of 
the model. Instability of the jet system occurred where 
the jets tucked under the model, and this was recorded 
as a critical forward speed. In addition, the effects of 
both positive and negative incidence changes and for- 
ward inclination of the front jet, were investigated. 
Plots of the ratio critical forward speed/jet speed with 
height were produced, along with lift performance 
curves, for the above flight variables. At zero forward 
speed, clear peaks were noted in lift performance at a 
vehicle height of approximately 0.35 S, for both jet 
speeds. This was modified by incidence and jet inclina- 
tion, the maximum lift decreasing in both cases. Pres- 
sure distributions and wool tuft flow visualization on 
the underside of the model led to the determination of 
local flow pattern characteristics. Normal pressure 
forces and pitch stability for hovering and transitional 
flight were investigated. Regions of jet impingement 
from the reflected ‘lifting jets’ and jet entrainment, 
were clearly seen and monitored for varying flight con- 
ditions. 


147,801 
N91-22529/2/GAR PC A03/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 


ing. 

Use of Axisymmetric Flow for Investigation of 
Shock Wave-Boundary Layer Interactions. 

B.S. Thesis. 

C. K. Tunbridge, and A. C. Youngs. Jun 90, 39p BU- 
520, ETN-91-99213 


An experimental rig was designed and manufactured 
to enable the study of one particular situation of shock 
wave boundary layer interaction. The concept of axi- 
symmetry was used to create a pseudo 2-D flow situa- 
tion, thus alleviating the problem of side wall effects. 
Important design parameters were: a Mach number of 
2; Reynolds number range of 250,000 to 450,000; 
working section diameter of 80 mm (approx). The re- 
quired supersonic nozzle was obtained by scaling from 
an existing design. Detailed information regarding this 
method is included. Time constaints restricted testing 
to rig calibration and the implementation of associated 
instrumentation. Further specialized instrumentation 
was designed and manufactured, but not tested. Uni- 
form Mach 2 supersonic flow was achieved but with 
slight concession to some of the design specifications. 
This was due to problems with maintaining a sufficient- 
ly low downstream pressure while running the rig. The 
success of the project is reviewed, and recommenda- 
tions for further work required for the full operation of 
the tunnel are made. 
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N91-22536/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Characteristics of 3D Turbulent Jets in Crossflow. 
A. O. Demuren. Apr 91, 22p NAS 1.15:104337, 
ICOMP-91-05, NASA-TM-104337 

NASA ORDER C-99066-G 


Three dimensional turbulent jets in crossflow at low to 
medium jet-to-crossflow velocity ratios are computed 
with a finite volume numerical procedure which utilizes 
a second-moment closure model to approximate the 
Reynolds stresses. A multigrid method is used to ac- 
celerate the convergence rate of the procedure. Com- 
parison of the computations to measured data show 
good qualitative agreement. All trends are correctly 
predicted, though there is some uncertainty on the 
height of penetration of the jet. The evolution of the 
vorticity field is used to explore the jet-crossflow inter- 
action. 


147,803 


N91-22814/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

New Flux Splitting Scheme. 

M. Liou, and C. J. Steffen. May 91, 33p NAS 
1.15:104404, E-6227, NASA-TM- 104404 


A new flux splitting scheme is proposed. The scheme 
is remarkably simple and yet its accuracy rivals and in 
some cases surpasses that of Roe’s solver in the Euler 
and Navier-Stokes solutions performed in this study. 
The scheme is robust and converges as fast as the 
Roe splitting. An approximately defined cell-face ad- 
vection Mach number is proposed using values from 
the two straddling cells via associated characteristic 
speeds. This interface Mach number is then used to 
determine the upwind extrapolation for the convective 
quantities. Accordingly, the name of the scheme is 
coined as Advection Upstream Splitting Method 
(AUSM). A new pressure splitting is waeted which 
is shown to behave successfully, yielding much 
smoother results than other existing pressure split- 
tings. Of particular interest is the supersonic blunt body 
problem in which the Roe scheme gives anomalous 
solutions. The AUSM produces correct solutions with- 
out difficulty for a wide range of flow conditions as well 
as grids. 


147,804 


N91-23024/3/GAR 
(Order as N91-23021/9/GAR, PC lA 


Sterling Federal Systems, Inc., Palo Alto, CA. 

FAST: A Multi-Processed Environment for Visual- 
ization of Computational Fluid. 

G. V. Bancroft, F. J. Merritt, T. C. Plessel, P. G. 
Kelaita, and R. K. Mccabe. Mar 91, 10p 

Contract NAS2-11555 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 21-30. 


Three dimensional, unsteady, multizoned fluid dynam- 
ics simulations over full scale aircraft is typical of prob- 
lems ig comemet at NASA-Ames on CRAY2 and 
CRAY-YMP supercomputers. With multiple processor 
workstations available in the 10 to 30 Mflop range, it is 
felt that these new developments in scientific comput- 
ing warrant a new approach to the design and imple- 
mentation of analysis tools. These large, more com- 
piex problems create a need for new visualization 
techniques not possible with the existing software or 
systems available as of this time. These visualization 
techniques will change as the supercomputing envi- 
ronment, and hence the scientific methods used, 

evolve ever further. Visualization of computational 
aerodynamics require flexible, extensible, and adapta- 
ble software tools for performing analysis tasks. FAST 
(Flow Analysis Software Toolkit), an implementation of 
a software system for fluid mechanics analysis that is 
based on this approach is discussed. 


147,805 


PB91-198176/GAR PC A03/MF A01 
National Center for Atmospheric Research, Boulder, 
CO. Atmospheric Technology Div. 
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Uncertainty Analysis of a Radome Flush Orifice Air 
Motion System for the Measurement of Aircraft In- 
cident les. 


Technical note. 
E. N. Brown. Mar 91, 35p NCAR/TN-359+STR 


An assessment of the uncertainties, or maximum ex- 
pected error, in the measurement of the relative wind 
angles is patterned after the published works including 
Abernethy, (1973) and the International Standards Or- 
ganization (1978). Separate appendices detail the 
analysis and elemental errors of aircraft static and dy- 
namic pressures, the radome sensitivity coefficients, 
the differential pressures corresponding to the wind 
angles, the wind angles, and true airspeed. The results 
enable, (1) calculation of the accuracy of parameters 
to be derived from the uncertainties, and (2) some con- 
trol over the sources of error to achieve a required 
level of accuracy. The analysis deals with the subsonic 
speed range and is limited to incident angle range of 
plus or minus 10 degrees. 


147,806 


PB91-199448/GAR PC E05/MF E05 

Institut de Mecanique des Fluides de Lille (France). 

Etude d’interactions sur Sondes Anemoclinometri- 
(Study of Anemociinometric Probe interac- 


). 
— and P. Bailleux. 24 Sep 90, 46p IMFL- 
30 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The authors observed and characterized the aerody- 
namic field distortions that occur when an anemoclino- 
metric probe is used near a wall. The experiments 
were conducted in the working section of a wind tunnel 
near a thin metal plate. The interaction between the 
wall and the probe was isolated and found to be negli- 
gible. Consequently, the interaction between two 
probes can only be less still and did not warrant study. 
On the other hand, the study revealed that the exist- 
ence of transverse speed gradients and/or a longitudi- 
nal pressure gradient in a flow could introduce sub- 
stantial errors into the interpretation of anemoclinome- 
tric measurements. An obvious example of such a situ- 
ation would be a boundary layer flow near a wall. The 
gradients introduce errors in both the measurement of 
local velocity and of angles, and merit further study. 
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N91-22106/9/GAR 

(Order as N91-22104/4/GAR, PC A07/MF 

A01) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Dynamic Stall Effects and Applications to High 
‘ormance Aircraft. 

J. M. Brandon. cMar 91, 15p 
In AGARD, Special Course on Aircraft Dynamics at 
High Angles of Attack: Experiments and Modelling 15 
p. 


Recent research conducted at the NASA Langley Re- 
search Center on the effects of large amplitude pitch- 
ing motions on the aerodynamic characteristics of 
modern fighter aircraft configurations is highlighted. 
Wind tunnel tests were conducted on simple flat-plate 
wings to gain understanding of the complex flow phe- 
nomena during unsteady motions at high angles of 
attack. Studies then progressed to a representative 
modern fighter configuration. Using a computer con- 
trolled dynamic apparatus, tests were conducted to in- 
vestigate effects of pitch rate and motion time history 
and to determine the persistence of unsteady effects. 
Data were also obtained in sideslip and with control 
surface deflections to investigate dynamic effects on 
lateral stability and available control power. Force and 
moment data were obtained using a 6-component in- 
ternal strain-gage balance. To aid in the interpretation 
of the results, flow visualization using a laser light- 
sheet system was also obtained. Results of these 
tests are discussed, along with their implications on 
the maneuverability of future advanced airplanes de- 
signed to operate in the highly dynamic, high angle-of- 
attack environment. 
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AD-A234 761/5/GAR PC A99/MF A04 
Systems Research Labs., Inc., Dayton, OH. 
Advanced a Anthropomorphic Manikin 
ADAM) Final in Report. 


inal rept. Feb 85-Jun 89. 
A. M. Bartol, V. L. Hazen, J. F. Kowalski, B. P. 
Murphy, and R. P. White. Mar 90, 672p AAMRL-TR- 


90-023, 
Contract F33615-85-C-0535 


The USAF has embarked on a new effort to design and 
develop an Advanced Dynamic Anthropomorphic 
Manikin (ADAM) with improved biofidelity and instru- 
mentation over currently available escape system test- 
ing manikins. This report describes the design of three 
prototype (one small, one mid-size, and one large) in- 
strumentated, anthropomorphic manikins for testing, 
evaluating, and qualifying high-performance aircraft 
escape systems, including restraint and harness sys- 
tems. Among the required responses are that it pro- 
vide a human-like reactive live load into the ejection 
seat and possess realistic dynamics and kinematics 
due to windblast, impact vibration, and acceleration 
forces representative of those encountered during 
ejection from aircraft. In addition to improved biome- 
chanical response properties, the manikin has instru- 
mentation and an on-board data acquisition system to 
measure, store, and transmit its responses and the 
data from the escape system. Two prototype manikins, 
a smail and a large, will be fabricated and tested at 
Wright-Patterson AFB OH. 


147,809 

AD-A235 017/1/GAR PC A03/MF A01 
Army Aviation Systems Command, St. Louis, MO. 
Results of NASA/Army Transmission Research. 

J. J. Coy, D. P. Townsend, and H. H. Coe. 19 Mar 
87, 36p Rept no. USAAVSCOM-TR-87-C-3 

Includes errata sheet dated 25 Feb 87. 


Since 1970 the NASA Lewis Research Center and the 
U.S. Army Aviation Systems Command have shared 
an interest in advancing the technology for helicopter 
propulsion systems. In particular, this paper outlines 
that portion of the program that applies to the drive 
train and its various mechanical components. The 
major goals of the program were (and continue to be) 
to increase the life, reliability, and maintainability, 
reduce the weight, noise, and vibration, and maintain 
the relatively high mechanical efficiency of the gear 
train. Major historical milestones are reviewed, signifi- 
cant advances in technology for bearings, gears, and 
transmissions are discussed, and the outlook for the 
future is presented. 


147,810 

AD-A235 083/3/GAR PC A03/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 
Refurbishing AV-8 On-Board Oxygen Generation 
System Beds. 

Interim rept. May-Aug 90. 

K. G. Ikels, and A. M. Shakocius. Dec 90, 26p Rept 
no. USAFSAM-TP-90-22 


The Crew Systems Branch, Crew Technology Div, 
USAF SAM, has carefully prepared specific proce- 
dures and instructions to provide users of the AV-8 On- 
Board Oxygen Generation System (OBOGS) with de- 
tailed information and requirements on refurbishing 
OBOGS beds. Included in the instructions on disas- 
sembling, repacking, and assembling the OBOGS 
beds, are specific procedures for determining the ac- 
tivity and, if necessary, activating the molecular sieve 
before the beds are repacked. In addition, technics 
and procedures are detailed for testing the repacked 
beds prior to reassembly of the concentrator to ensure 
efficient air separation. 


147,811 
N91-22107/7/GAR 
(Order as N91-22104/4/GAR, PC A07/MF 
A01 


) 
National Research Council of Canada, Ottawa (Ontar- 


io). 

Oscillatory Test Techniques. 

E. S. Hanff, and C. O. Oleary. cMar 91, 12p 

In AGARD, Special Course on Aircraft Dynamics at 
High Angles of Attack: Experiments and Modelling 12 
p. 

A smalil-amplitude oscillatory wind tunnel test tech- 
nique and some small amplitude oscillatory rigs for the 


measurement of stability derivatives are discussed. 
The concentration here is on the forced-oscillation 
technique which is commonly used to obtain stability 
data. One degree of freedom oscillatory rigs and a re- 
cently developed pitch/yaw rig are described as well 
as the data reduction procedures used to obtain the 
pertinent stability derivatives. 


147,812 

N91-22113/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Recent Advances in Approximation Concepts for 
Optimum Structural Design. 

J. M. Barthelemy, and R. T. Haftka. Mar 91, 25p 
NAS 1.15:104032, NASA-TM-104032 


The basic approximation concepts used in structural 
optimization are reviewed. Some of the most recent 
developments in that area since the introduction of the 
concept in the mid-seventies are discussed. The paper 
distinguishes between local, medium-range, and 
global approximations; it covers functions approxima- 
tions and problem approximations. It shows that, al- 
though the lack of comparative data established on 
reference test cases prevents an accurate assess- 
ment, there have been significant improvements. The 
largest number of developments have been in the 
areas of local function approximations and use of inter- 
mediate variable and response quantities. It also ap- 
pears that some new methodologies are emerging 
which could greatly benefit from the introduction of 
new computer architecture. 


147,813 
N91-22116/8/GAR 
Cincinnati Univ., OH. 
Analysis of Structural Response Data Using Dis- 
crete Modal Filters. 

M.S. Thesis. 

L. C. Freudinger. May 91, 78p NAS 1.26:179448, H- 
1693, NASA-CR-179448 

Contract NAG1-942, NASA ORDER A-78043-C 


The application of reciprocal modal vectors to the 
analysis of structural response data is described. Re- 
ciprocal modal vectors are constructed using an exist- 
ing experimental modal model and an existing frequen- 
cy response matrix of a structure, and can be assem- 
bled into a matrix that effectively transforms the data 
from the physical space to a modal space within a par- 
ticular frequency range. In other words, the weighting 
matrix necessary for modal vector orthogonality (typi- 
cally the mass matrix) is contained within the recipro- 
cal model matrix. The underlying goal of this work is 
mostly directed toward observing the modal state re- 
sponses in the presence of unknown, possibly closed 
loop forcing functions, thus having an impact on both 
operating data analysis techniques and independent 
modal space control techniques. This study investi- 
gates the behavior of reciprocol modal vectors as 
modal filters with respect to certain calculation param- 
eters and their performance with perturbed system fre- 
quency response data. 


PC A05/MF A01 


147,814 
N91-22119/2/GAR PC AO6/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 


ing. 

Preliminary Aerodynamic Design of Light Aircraft. 
B.S. Thesis. 

P. J. Griffiths, and’... A. Sta seven. Jun 90, 111p 
BU-504, ETN-97 _9197 


The development of a computer program to aid the 
preliminary design of light aeroplanes is described. It is 
written in Borland TURBO PASCAL for use on an IBM 
PC or compatible computer; thus, providing the light 
aircraft designer with an inexpensive desktop — 
tool. The highly structured nature of TURBO PASCAL 
is exploited to match the overall aircraft design philos- 
ophy, as well as providing a modular framework suita- 
ble for future expansion. At the end of the study, the 
program is capable of calculating both the untrimmed 
and trimmed cruise performance characteristics, 
simply from the basic aeroplane geometry. The predic- 
tions are presented in either tabular or graphical form. 
However, there do exist reliability problems within the 
calculation of the trimmed drag coefficients, which 
could not be solved within the time scale available. 
This project produced a sound basis for the develop- 
ment of a comprehensive system capable of reducing 
the - and cost of a preliminary light aircraft design 
study. 





147,815 

N91-22121/8/GAR PC A05/MF A01 
Hampton Univ., VA. Dept. of Se. 

Evaluation of on-Board Hydrogen Storage Meth- 
ods F or High-Speed Aircraft. 

Status Report. 

A Ayr and J. F. Akyurtlu. 31 Jan 91, 95p NAS 
1 1 

Contract NAG1-767 


Hydrogen is the fuel of choice for hypersonic vehicles. 
Its main disadvantage is its low liquid and solid density. 
This increases the vehicle volume and hence the drag 
losses during atmospheric flight. In addition, the dry 
mass of the vehicle is — due to larger vehicle 
structure and fuel tankage. Therefore it is very desira- 
ble to find a fuel system with smaller fuel storage re- 
quirements without deteriorating the vehicle perform- 
ance substantially. To evaluate various candidate fuel 
systems, they were first screened Cremmodynemicaiy 
with respect to their energy content and Ss 
pacities. To evaluate the vehicle performance wi dif- 
ferent fuel systems, a simple computer model is devel- 
oped to compute the vehicle parameters such as the 
vehicle volume, dry mass, effective specific impulse, 
and payload capacity. The results indicate that if the 
payload capacity (or the gross lift-off mass) is the most 
important criterion, only slush hydrogen and liquid hy- 
drogen - liquid methane gel shows better performance 
than the liquid hydrogen vehicle. If all the advantages 
of a smaller vehicle are considered and a more accu- 
rate mass analysis can be performed, other systems 
using endothermic fuels such as cyclohexane, and 
some boranes may prove to be worthy of further con- 
sideration. 


147,816 

N91-22134/1/GAR PC A05/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 
ing. 

Assessment of High Pressure and Variable Pres- 
sure Actuation Systems by Mathematical Model- 


ling. 

B.S. Thesis. 

D. J. Williams, and M. P. Williams. Jun 90, 93p BU- 
521, ETN-91-99214 


An initial assessment was made of two future con- 
cepts for combat aircraft hydraulic actuation systems; 
a high pressure/reduced piston area system, and a 
variable pressure system. It is known that the frequen- 
cy response and impedence of the conventional actu- 
ation system operating at high pressure are unsatisfac- 
tory. Various feedbacks were investigated with a view 
to improving these characteristics. It was shown in 
principle that velocity feedback could restore the actu- 
ator characteristics, and this was confirmed by runs of 
a mathematical model of the system with the various 
lags eliminated. However, with the lags included, the 
benefits were lost, because the inertia mode was 
driven to instability. The variable pressure system was 
modeled using an orifice to represent the actuator flow 
demand on the system. An accumulator and recupera- 
tor were required to maintain a sufficiently high pres- 
sure over a variety of flow demands. The output pres- 
sure of the pump was determined from feedback of the 
orifice displacement. The response of the system to a 
few inputs was demonstrated and it seems likely that a 
variable pressure system is feasible in the future. 


147,817 
N91-22318/0/GAR 

(Order as N91-22307/3/GAR, PC oy 
Lockheed Aeronautical Systems Co., Burbank, CA. 
Flexible Body Dynamic Stability for High Perform- 
ance Aircraft. 
E. A. Goforth, H. M. Youssef, C. V. Apelian, and S. 
C. Schroeder. Mar 91, 11p 
In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 145-155. 


Dynamic equations which include the effects of un- 
steady aerodynamic forces and a flexible body struc- 
ture were developed for a free flying high performance 
fighter aircraft. The linear and angular deformations 
are assumed to be small in the nowy reference frame, 
allowing the equations to be linearized in the deforma- 
tion variables. Equations for total body dynamics and 
flexible body dynamics are formulated using the hybrid 
coordinate method and integrated in a state space 
format. A detailed finite element model of a generic 
high performance fighter aircraft is used to generate 


the mass and stiffness matrices. Unsteady aerody- 
namics are represented by a rational function approxi- 
mation of the doublet lattice matrices. The equations 
simplify for the case of constant angular rate of the 
body reference frame, allowing the effect of roll rate to 
be studied by computing the eigenvalues of the 
system. It is — that the rigid body modes of the 
aircraft are greatly affected by introducing a constant 
roll rate, while the effect on the flexible modes is mini- 
mal for this configuration. 


147,818 
N91-22335/4/GAR 
(Order as N91-22331/3/GAR, PC A20/MF 
03) 


Rockwell International, Los Angeles, CA. 

Roll Plus Maneuver Load Control 
System ns for the Active Flexible Wing Wind- 
Tunnel Mi 

phy Moore, G. D. Miller, and M. J. Klepl. Mar 91, 
22p 

In NASA, Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 561-582. 


Three designs for controlling loads while rolling for the 
Active Flexible Wing (AFW) are discussed. The goal is 
to provide good roll control while simultaneously limit- 
ing the torsion and bending loads experienced by the 
wing. The first design uses Linear Quadratic Gaus- 
sian/Loop Transfer Recovery (LQG/LTR) — 
control methods to control a rate and torsional loa 

at four different wing locations. The second prem 
uses a nonlinear surface command function to 
produce surface position commands as a function of 
current roll rate and commanded roll rate. The final 
design is a flutter suppression control system. This 
system stabilizes both symmetric and axisymmetric 
flutter modes of the AFW. 


147,819 
N91-22336/2/GAR 
(Order as N91-22331/3/GAR, PC A20/ 4 
03 
National Aeronautics and Space Administration, 
Hampton, VA. Agr = Research Center. 
Development, 


mulation Validation, and Wind 
Tunnel Testing of a Digital Controlier System for 


Flutter ere 

S. T. Hoadley, C. S. Buttrill, S. M. Mcgraw, and J. A. 
Houck. Mar 91, 31p 

In Its Fourth NASA Workshop on Computational Con- 
trol of Flexible Aerospace Systems, Part 2 p 583-613. 


Flutter suppression (FS) is one of the active control 
concepts being investigated by the AFW program. The 
design goal for FS control laws was to increase the 
passive flutter dynamic pressure by 30 percent. In 
order to meet this goal, the FS control laws had to be 
capable of suppressing both symmetric and antisym- 
metric flutter instabilities simultaneously. In addition, 
the FS control laws had to be practical and low-order, 
robust and capable of real time execution within the 
200 hz. sampling time. The purpose here is to present 
an overview of the development, simulation validation, 
and wind tunnel testing of a digital controller system 
for flutter suppression. 


147,820 
N91-22337/0/GAR 
(Order as N91-22331/3/GAR, PC A20/MF 


National Aeronautics and Space Administration, 
Hampton, VA. Lai —_ Research Center. 

peg ce to esting of Controller Perform- 
ance Evaluation for Multi-input/ 


Mui oy ital Control oo 
A. Pototzky, C. Wieseman, S. T. Hoadley, and V. 


Mukhopadhyay. Mar 91, 39p 
In Its Fourth NASA Workshop on Computational Con- 
trol of Flexible Aerospace Systems, Part 2 p 615-653. 


Described here is the development and implementa- 
tion of on-line, near real time controller performance 
evaluation (CPE) methods capability. Briefly discussed 
are the structure of data flow, the signal processing 
methods used to process the data, and the software 
developed to generate the transfer functions. This 
methodology is generic in nature and can be used in 
any type of multi-input/muilti-output (MIMO) digital con- 
troller application, including digital flight control sys- 
tems, digitally controlled spacecraft structures, and ac- 
tively controlled wind tunnel models. Results of apply- 
ing the CPE methodology to evaluate (in near real 
time) MIMO digital flutter suppression systems being 
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tested on the Rockwell Active Flexible Wing (AFW) 
wind tunnel model are presented to Gulonaeals the 
CPE capability. 


147,821 
N91-22348/7/GAR 
(Order as N91-22331/3/GAR, PC A20/MF 
A03) 


Scientific Systems, Inc., Woburn, MA. 
Overview of the Essential ~ 


R. K. Mehra. Mar 91, 36p 

In NASA. ley Research Center, Fourth NASA 
Workshop on Control of Flexible Aero- 
space Systems, Part 2 p 845-880. 


Information is given in the form of outlines. \ 
tables and charts. Tegrentuieavegenamlinaen 
Bayesian stati decision theory, Maximum Likeli- 
hood Estimation, identification methods, structural 
mode identification using a stochastic realization algo- 
rithm, and identification results regarding membrane 
simulations and X-29 flutter flight test data. 


and Similari- 
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N91-22416/2/GAR PC A04/MF A01 
Alabama Univ. in Birmingham. Dept. of Material Sci- 
ence and ep 


J. B. Andrews, W. Alter, and D. Schmidt. Jan 91, 59p 
NAS 1.26:184114, NASACR- 184114 
Contract NAS8-3646 


An area that has been almost totally overlooked in the 
optimization of properties in directionally solidified su- 
peralloys is the control of microstructural features 
through the application of a magnetic field during so- 
ification. The influence of a field on the mi- 
a features of a nickel-base superalloys is 
ited. Studies were performed on the dendritic 
MAR- petit - Piven pater sai yarn under both 
netic 


i e observed by 
ing variations in microstructural podem includ- 
ing volume fraction, surface area, number, and shape 
of the carbide particles. Stereological factors analyzed 
also included primary and secondary dendrite arm 
spacing and the volume eer et of the interdendritic 
eutectic constituent. Microprobe analysis was per- 
formed to determine the chawiaty of the carbides, 
dendrites, and interdendritic constituents, and how it 
varied between field and no-field solidification sam- 
ples. Experiments involving periodic application and 
removal of the magnetic field were also performed in 
order to permit a comparison with structural variations 
observed in a MARM 24 M 246+Hf alloy solidified during 
KC-135 high-g, low-g maneuvers. 


147,823 
N91-22568/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Evaluation of Advanced Lubricants for Aircraft Ap- 
ications Using Gear Surface F: 
. P. Townsend, and J. Shimski. 1991, 13p NAS 
1.15:104336, E-6044, NASA-TM-104336 
Contract DA PROJ. 1L1-66211-A-47-A 
Proposed for Presentation at the 27TH Joint Propul- 
sion Conference, Sacramento, Ca, 24-26 Jun. 1991; 
Cosponsored by Aiaa, Sae, Asee, and Asme. 


Surface pitting fatigue life tests were conducted with 
five lubricants, using spur gears made from a single lot 
of consumable-electrode vacuum melted (CVM) AISI 
9310 steel. The gears were case carbonized and hard- 
ened to a Rockwell c-60 and finish ground. The 

pitch diameter was 8.89 cm. The lot of gears was divid- 
ed into five , each of which was tested with a 
different lubricant. The test lubricants can be classified 
as synthetic polyol-esters with various viscosities and 
additive packages. Test conditions included bulk gear 
temperature of 350 K, a maximum Hertz stress of 1.71 
GPa (248 ksi) at the pitch line, and a speed of 10,000 
RPM. The lubricant with a viscosity that provided a 
specific film thickness greater than one and with an 
additive package produced far greater gear surface fa- 
tigue lives than lubricants with a viscosity that provided 
specific film thickness less than one. A low viscosity 
lubricant with an additive package produced gear sur- 
face fatigue lives equivalent to a similar base stock lu- 
bricant with 30 percent higher viscosity, but without an 
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additive package. Lubricants with the same viscosity 
and similar additive packages gave equivalent gear 
surface fatigue lives. 


147,824 
N91-23020/1/GAR 
Wichita State Univ., KS. 
Business Plans for the Institute for Aviation Re- 
search, FY 1990 - FY 1995. 

Annual Report, FY 1989. 

Sep 89, 113p IAR-89-15 

Sponsored by Kansas Technology Enterprise Corp. 


The design, development, and production of commer- 
cial and military aircraft is a significant industry. The 
Institute for Aviation Research was established to 
transfer technology and conduct research, education- 
al, and service programs directed toward meeting the 
challenges of the American aviation industry. Key ac- 
complishments are highlighted. The Center for Basic 
and Applied Research (the Aerodynamic, Propulsion, 
Flight Simulation, Structures, and Advanced Materials 
Lal “wy the Center for Aviation Safety Research; 
and the Center for Productivity Enhancement (CAS/ 
CAM Laboratory, Composites Laboratory) objectives, 
goals, and accomplishments are described. 


PC A06/MF A01 


147,825 
N91-23048/2/GAR 
(Order as N91-23021/9/GAR, PC A18/ME 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Cost-Efficient Manufacturing of Composite Struc- 
tures. 
W. T. Freeman, J. G. Davis, and N. J. Johnston. Mar 
91, 10p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 221-230. 


The Advanced Composites Technology (ACT) pro- 
gram is seeking research breakthroughs that will allow 
structures made of graphite epoxy materials to replace 
metals in the wings and fuselages of future aircrafts. 
NASA’s goals are to reduce acquisition cost by 20 to 
25 percent, structural weight for a resized aircraft by 40 
to 50 percent, and the number of parts by half com- 
pared to current production aluminum aircraft. The in- 
novative structural concepts, materials, and fabrication 
techniques emerging from the ACT program are de- 
scribed, and the relationship between aerospace de- 
velopments and industrial, commercial, and sporting 
goods applications are discussed. 


Avionics 


147,826 

AD-A234 709/4/GAR PC A11/MF A02 
Boeing Computer Services Co., Seattle, WA. Ad- 
vanced Technology Center. 

Electronic Design Process. 

Interim technical paper Jan 88-Dec 90. 

C. T. Kitzmiller, and M. A. Anderson. Jan 91, 245p 
AFHRL-TP-90-34, 

Contract F33615-87-C-0001 


The goal of the Reliability, Availability, and Maintain- 
ability in Computer-Aided Design (RAMCAD) research 
effort is to define a design environment that fully sup- 
ports reliability, maintainability, and supportability 
(RMS) issues through the use of computer-aided 
design/computer-aided en cen seaneting 4 work- 
stations. The goal of the Boeing Computer Services 
contract is to define a computer-aided method to help 
design engineers optimize designs relative to RMS 
issues. To accomplish this goal, Boeing analyzed the 
electronic design process currently used to design avi- 
onics systems for military applications. This paper de- 
scribes the results of that study and describes the 
major tasks associated with the design of typical avi- 
onics systems from system requirements analysis 
through to detailed design and evaluation. In addition 
to providing task description and flow charts of the 
tasks performed during both system engineering and 
detailed design, the paper also describes the key 
packaging and manufacturing considerations that 
must be taken into account and discusses key problem 
areas in the current design process. 


147,827 
AD-A234 758/1/GAR 


12 VOL. 91, No. 18 


PC A03/MF A01 


Foreign Technology Div., Wright-Patterson AFB, OH. 
Application of Transformational ideas to Automat- 
ic Flight Control Design. 

L. Wenhua, and L. Feng. 21 Mar 91, 17p Rept no. 
FTD-ID(RS)T-1276-90 

Trans. of Acta Aeronautica et Astronautica Sinica 
(China) v11 n4 p165-170. 


To opt to use geometrical methods to design actual 
nonlinear systems, one must, first of all, resolve the 
problems of the complexity of transformations, the 
great amount of calculations, and other similar prob- 
lems. Because of this, simplifying the design process is 
extremely important. In this article, based on transfor- 
mational ideas, we have obtained two methods and 
used them in the design of the U.S. F-8 Crusader fight- 
er plane’s vertical control system. The simulation re- 
sults clearly demonstrate that the new control laws are 
obviously superior to the original nonlinear optimiza- 
tion control laws. Moreover, it is possible to guarantee 
that aircraft can make high angle attack flights. 


147,828 

AD-A234 978/5/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Establishment of a Remotely Piloted Helicopter 
Test Flight Program for Higher Harmonic Control 
Research. 

Master’s thesis. 

J. G. Scott. Jun 90, 71p 


An analytical research study was begun on a helicop- 
ter vibration reduction concept known as higher har- 
monic control (HHC). To supplement this research, a 
helicopter flight test program was established to gen- 
erate flight test data in support of the NPS HHC re- 
search efforts. To accomplish this task, a remotely pi- 
loted helicopter was chosen as the test vehicle. The 
research efforts for HHC studies, the selection and ac- 
quisition of an RPH capable of completing the intend- 
ed research mission, and the preliminary analysis of 
the RPH’s flight control system for modification to an 
HHC configuration. A brief overview of helicopter vi- 
brations and HHC fundamentals, along with an in- 
depth description of the selected RPH, is presented. 
Preliminary analysis of the RPH’s flight control system 
includes the determination of associated freeplay and 
torsional constant values for the flight control compo- 
nents and the calculation of the necessary actuator 
torque requirements for HHC actuation. This research 
effort is the first stage of a long term program designed 
to provide NPS with an in house asset capable of gen- 
erating HHC flight test data in support of analytical re- 
search. 


147,829 

AD-A234 990/0/GAR PC A03/MF A01 
Naval Air Development Center, Warminster, PA. Air 
Vehicle and Crew Systems Technology Dept. 

Flight Control Law Synthesis Using Neural Net- 
work Theory. 

Interim rept. Oct 89-Sep 90. 

R. D. DiGirolamo, and S. T. Donley. 31 Oct 90, 20p 
Rept no. NADC-91004-60 


A commonly used technique for advanced fighter air- 
craft control law development involves a lengthy proc- 
ess of linearizing the aircraft model and calculating 
many control system gains via conventional linear 
methods. This process must be repeated for a number 
of trim points within the flight envelope to achieve the 
aircraft stability and flying qualities mandated by vari- 
ous military specifications. Neural networks have been 
used extensively in many applications such as pattern 
recognition and optimization because of their ability to 
create nonlinear mappings of continuous valued inputs 
through supervised learning. This report outlines a 
concept which incorporates emerging neural network 
technology with present-day control theory to produce 
a system by which optimal controller gains can be 
automatically generated. The research completed to 
date and the results contained in this report are intend- 
ed to provide a proof of concept by applying the neural 
network synthesis technique to some simplified linear 
and nonlinear examples. 


147,830 

AD-A235 323/3/GAR PC A09/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

arty Qualities (Qualites de Vol). 

cFeb 91, 183p Rept no. AGARD-CP-508 

Presented at the Flight Mechanics Panel Symposium 
in Quebec, Canada, 15-18 October 1990. Text in Eng- 
lish and French. 


The validity of constraining the responses of today’s 
control dominant aircraft to conform to the classic 
flying qualities criteria derived from stability dominant 
aircraft experience has been an issue for many years. 
Introduction of full time visual scene enhancement 
with sensor fusion, and computer generated/interpret- 
ed night scenes, also escalates display dynamics into 
the arena of flying qualities concern. Integrated flight 
and propulsion control schemes and direct force con- 
trollers have the potential for completely coupling all 
the sensors with all the controllers to provide any com- 
bination of controlled motion from six independently 
controlled single-degree of freedom systems to a 
single completely coupled six-degrees-of-freedom 
system. These new technologies have expanded flight 
envelopes, reduced drag, increased manoeuvrability, 
provided the framework for practical gust alleviation 
and active flutter suppression, and provided flexibility 
for fault-tolerant, damage-adaptive flight controls. 
However, the updating of flying qualities criteria has in 
general not kept pace with these technological 
changes. The purpose of this symposium was to 
review flying qualities issues today, and to report 
progress towards their resolution. The following topic 
areas were covered: Flying qualities experiences on 
contemporary aircraft; Flying qualities research; Appli- 
cation of flying qualities specifications; and Flying 
qualities at high incidence. 


147,831 


N91-22127/5/GAR PC A10/MF A02 
Washington Univ., Seattle. 

Robust Integrated Autopilot/Autothrottle Design 
Using Constrained Parameter Optimization. 

Final Report, 16 Sep. 1988 - 16 Sep. 1990. 

U. Ly, C. Voth, and S. Sanjay. 1990, 203p NAS 
1.26:188011, NASA-CR-188011 

Contract NAG1-193 


A multivariable control design method based on con- 
strained parameter optimization was applied to the 
design of a multiloop aircraft flight control system. Spe- 
cifically, the design method is applied to the following: 
(1) direct synthesis of a multivariable ‘inner-loop’ feed- 
back control system based on total energy control 
principles; (2) synthesis of speed/altitude-hold de- 
signs as ‘outer-loop’ feedback/feedforward control 
systems around the above inner loop; and (3) direct 
synthesis of a combined ‘inner-loop’ and ‘outer-loop’ 
multivariable control system. The aesign procedure 
offers a direct and structured approach for the determi- 
nation of a set of controller gains that meet design 
specifications in closed-loop stability, command track- 
ing performance, disturbance rejection, and limits on 
control activities. The presented approach may be ap- 
plied to a broader class of multiloop flight control sys- 
tems. Direct tradeoffs between many real design goals 
are rendered systematic by this method following care- 
ful problem formulation of the design objectives and 
constraints. Performance characteristics of the optimi- 
zation design were improved over the current autopilot 
design on the B737-100 Transport Research Vehicle 
(TSRV) at the landing approach and cruise flight condi- 
tions; particularly in the areas of closed-loop damping, 
command responses, and control activity in the pres- 
ence of turbulence. 


147,832 


N91-22131/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Research Flight-Control System Development for 
the F-18 High alpha Research Vehicle. 

J. W. Pahle, B. Powers, V. Regenie, V. Chacon, and 
S. Degroote. Apr 91, 25p NAS 1.15:104232, H-1715, 
NASA-TM-104232 

Presented at the High-Angle-of-Attack Technology 
Conference, Hampton, VA, 30 Oct. - 1 Nov. 1990. 


The F-18 high alpha research vehicle was recently 
modified by adding a thrust vectoring control system. A 
key element in the modification was the development 
of a research flight control system integrated with the 
basic F-18 flight control system. Discussed here are 
design requirements, system development, and re- 
search utility of the resulting configuration as an em- 
bedded system for flight research in the high angle of 
attack regime. Particular emphasis is given to control 
system modifications and control law features required 
for high angle of attack flight. Simulation results are 
used to illustrate some of the thrust vectoring control 
system capabilities and predicted maneuvering im- 
provements. 





147,833 

N91-22132/5/GAR PC A04/MF A0O1 
Bristol Univ. (England). Dept. of Aerospace Engineer- 
ing. 

Signal Blending in Control Systems Structural 
Interactions. 

B.S. Thesis. 

R. M. Hart, and J. C. Rutler. Jun 90, 63p BU-505, 
ETN-91-99198 


Flexible modes of vibration must be removed from the 
feedback control system of an aircraft. A computer 
model of a rig, which was being used to model an air- 
craft fuselage as a simple beam, was created in order 
to calculate the gains required to remove these modes 
of vibration using signal blending, instead of notch fil- 
ters with their associated problems. This was achieved 
successfully, and the effects of variations of stiffness 
and damping, that occur when an aircraft is in flight, on 
— blending were investigated using the computer 
model. 


147,834 
N91-22133/3/GAR PC A07/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 


ing. 

Flutter Suppression of an Aircraft Wing Using a 
Control Surface. 

B.S. Thesis. 

N. P. Jackson, and D. J. Tostevin. Jun 90, 128p BU- 
506, ETN-91-99199 


A set of techniques was devised to design a control 
system to suppress the onset of hard and soft flutter to 
a higher speed. The study was a purely theoretical 
analysis carried out an two wing models: a tip missile 
configuration which exhibited hard flutter, and an 
engine pylon configuation which exhibited soft flutter. 
The method of flutter control used frequency response 
data fits around unity radius encirclements of the 1 
point on Nyquist plots. These methods were revised 
and made much more efficient and easy to use giving 
better results than achieved before. The engine pylon 
(soft flutter) model was suppressed to 1.37 Vf using 
the onboard pair of tranducers as defined by BAe (Brit- 
ish Aerospace), and the tip missile (hard flutter) model 
was suprressed to 1.73 Vf using all four BAe transduc- 
ers as defined by BAe. These control laws gave stabili- 
ty between the original flutter speeds and those as 
above so gain scheduling against velocity was not re- 
quired. Using an optical transducer positioning 
method, the soft flutter model was suppressed further, 
to 1.46 Vf but the outboard transducers were found to 
be in the optimal position for the hard flutter model. 


147,835 

N91-22135/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Life Extending Control: A Concept Paper. 

C. F. Lorenzo, and W. C. Merrill. 1991, 17p NAS 
1.15:104391, E-6206, NASA-TM-104391 

Presented at the American Control Conference, 
Boston, MA, 26-28 Jun. 1991; Sponsored by the Amer- 
ican Automatic Control Council. 


The concept of Life Extending Control is defined. Life 
is defined in terms of mechanical fatigue life. A brief 
description is given of the current approach to life pre- 
diction using a local, cyclic, stress-strain approach for 
a critical system component. An alternative approach 
to life prediction based on a continuous functional rela- 
tionship to component performance is proposed.Base 
on cyclic life prediction an approach to Life Extending 
Control, called the Life Management Approach is pro- 
posed. A second approach, also based on cyclic life 
prediction, called the Implicit Approach, is presented. 
Assuming the existence of the alternative functional 
life prediction approach, two additional concepts for 
Life Extending Control are presented. 


147,836 
N91-22729/8/GAR 
(Order as N91-22728/0/GAR, PC A07/MF 

A 


01) 
Boeing Co., Seattle, WA. 
Software: Where We Are and What Is Required in 
the Future. 
J. Cohen. 1990, 27p 
In Houston Univ., Ricis Software Engineering 90 Sym- 
posium: Aerospace Applications and Research Direc- 
tions Proceedings Appendices 27 p. 


The current status and future direction of flight critical 
software are presented in the form of view-graphs. The 


following subject areas are covered: the programmers 
environment; Saab Grippen Flight test program; 
present day tools; analysis tools (reverse engineering); 
automatic code generators; and future plans. 


147,837 


N91-23053/2/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Civil Air Transport: A Fresh Look at Power-by-Wire 
and Fly-by-Light. 
G. R. Sundberg. Mar 91, 5p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 263-267. Previously An- 
nounced as N90-21283. 


Power-by-wire (PBW) is a key element under subsonic 
transport flight systems technology with potential sav- 
ings of over 10 percent in operating empty weight and 
in fuel consumption compared to today’s transport air- 
craft. The PBW technology substitutes electrical actu- 
ation in place of centralized hydraulics, uses internal 
starter-motor/generators and eliminates the need for 
variable engine bleed air to supply cabin comfort. The 
application of advanced fiber optics to the electrical 
power system controls, to built-in-test (BIT) equipment, 
and to fly-by-light (FBL) flight controls provides addi- 
tional benefits in lightning and high energy radio fre- 
quency (HERF) immunity over existing mechanical or 
even fly-by-wire controls. The program plan is re- 
viewed and a snapshot is given of the key technol- 
ogies and their benefits to all future aircraft, both civil 
and military. 


Test Facilities & Equipment 


147,838 


N91-22117/6/GAR PC A03/MF A01 
Sparta, Inc., Laguna Hills, CA. 

Automated Flight Test Management System. 

M. D. Hewett, D. M. Tartt, and A. Agarwal. May 91, 
40p NAS 1.26:186011, H-1699, NASA-CR-186011 
Contract NAS2-12670 


The Phase 1 development of an automated flight test 
management system (ATMS) as a component of a 
rapid prototyping flight research facility for artificial in- 
telligence (Al) based flight concepts is discussed. The 
ATMS provides a flight engineer with a set of tools that 
assist in flight test planning, monitoring, and simula- 
tion. The system is also capable of controlling an air- 
craft during flight test by performing closed loop guid- 
ance functions, range management, and maneuver- 
quality monitoring. The ATMS is being used as a proto- 
typical system to develop a flight research facility for Al 
based flight systems concepts at NASA Ames Dryden. 


147,839 


N91-22589/6/GAR PC A04/MF A01 

National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 

—* Integrity of Wind Tunnel Wooden Fan 
ja 


C. P. Young, R. T. Wingate, J. R. Rooker, K. W. 
Mort, and H. E. Zager. Apr 91, 75p NAS 
1.15:104059, NASA-TM-104059 


Information is presented which was compiled by the 
NASA Inter-Center Committee on Structural Integrity 
of Wooden Fan Blades and is intended for use as a 
guide in design, fabrication, evaluation, and assurance 
of fan systems using wooden blades. A risk assess- 
ment approach for existing NASA wind tunnels with 
wooden fan blades is provided. Also, state of the art 
information is provided for wooden fan blade design, 
drive system considerations, inspection and monitor- 
ing methods, and fan blade repair. Proposed research 
and development activities are discussed, and recom- 
mendations are provided which are aimed at future 
wooden fan blade design activities and safely main- 
taining existing NASA wind tunnel fan blades. Informa- 
tion is presented that will be of value to wooden fan 
blade designers, fabricators, inspectors, and wind 
tunnel operations personnel. 


147,841 


AGRICULTURE & FOOD 
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General 


147,840 
N91-22713/2/GAR PC A03/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 


ing. 

Military Air Crew Helmet Design Study. 

B.S. Thesis. 

A. P. Foley, and G. R. Mcilfatrick. Jun 90, 48p BU- 
502, ETN-91-99195 


Many current aircrew flying helmets are considered un- 
satisfactory by their users. By circulating a question- 
naire am aircrew, a new specification was pro- 
duced with the emphasis placed on their opinions and 
wishes. Apart from comfort criteria, fast jet and heli- 
copter aircrew require differing helmet designs. For 
helicopter aircrew, protection and noise reduction are 
of greatest importance. Fast jet aircrew require above 
all a helmet which will not adversely affect their look- 
out capability either due to bulk, balance, weight, or 
field of view obstruction. In their opinion, protection is 
not of paramount importance. Helmet mounted sys- 
tems are accepted as an operational requirement but 
present methods are considered unsatisfactory and 
system integration is a necessity. 


ae 
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Agricultural Chemistry 


147,841 

PB91-202663/GAR PC A12/MF A02 
Agricultural Research Service, Beltsville, MD. 
Sustainable Agriculture for the Great Plains, Sym- 
posium Proceedings. Held in Fort Collins, Colora- 
do on January 19-20, 1989. 

Research rept. 

J. D. Hanson, M. J. Shaffer, D. A. Ball, and C. V. 
Cole. Jun 91, 262p ARS-89 


Contents: 
Regional Perspectives and Challenges for 
esearch, 

Agricultural Systems: 

The Importance of Sustainability; 

A Conceptual Framework for Regional Analysis 
for Semiarid to Subhumid Agroecosystems; 

New Directions in Soil Management Research; 

Role of Water in Great Plains Agriculture; 

History and Integration of Wildlife in Great Plains 
Agriculture; 

Soil and Crop Management as a Driving Variable; 

Economic Issues Related to Sustainable 
Agricultural Systems in the Great Plains; 

Common Sense and Statistics; 

Simulation Modelling for Hypothesis Testing; 

Soil Survey Databases for the Great Plains; 

Research Networks for the Great Plains; 

A Geographically Referenced Information Delivery 
System; 

A Management Tool for Rangeland Systems; 

A Rootzone Water Quality Model (RZWQM); 

Simulation of the Corn Rootworm/Corn System 
with Emphasis on Improved Pest 
Management, 

Simulating Low-input Cropping Systems with 
Computer Models; 

Corn and Redroot Pigweed Interactions as a 
Function of Water, Nitrogen, and Light; 

Placement of N-Fertilizer for Conservation Tillage 
Winter Wheat in Livestock Grazing Systems in 
Southern Plains; 

Sustaining Livestock Production and Profit on 


ange: 

Managing for Risk; 

Specialty Crops in Sustainable Systems; 

Influence of Nitrogen Fertility on Water Use, 
Water Stress, and Yield of Winter Wheat in the 
Central Great Plains; 

Winter Wheat Emergence Reduction Following 
Simulated Rainfall; 

Response of Proso Millet to a No-Till Production 


System; 
Allelopathic Activity in Rice Against Ducksalad; 
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Responses of Blue Grama Photosynthesis, Water 
pred and Leaf-Chliorophyll Concentration to 

trazine; 

Denitrification Potential in a Rangeland Soil 
Amended with Atrazine or Hydroxyatrazine; 

Residue Effects on Fallow Water Storage, Grain 
Sorghum Water Use, and Yield; 

Tillage ¢ ‘as a Tool to Reduce Corn Rootworm Yield 
Loss in Maize; 

Impacts of Agricultural Practices on Nitrate 
Concentrations of Ground Water in the 
Southern Plains; 

Wind in the Great Plains: 

Speed and Direction Distributions by Month. 


Agricultural Economics 


147,842 

MIC-91-03134/GAR PC E07/MF E01 
Nova Scotia Dairy Commission, Halifax. 

Nova Scotia Dairy Commission: Annual report 


1989. 

c1990, 20p 

Annual report of the Commission, including a summary 
of the main activities, a dairy industry overview, cream 
production milk utilization, milk pricing, price equaliza- 


tion, bulk milk hauling rates, and the market sharing 
quota program. 


147,843 

MIC-91-03137/GAR PC E07/MF E01 
Manitoba. Farm Business Management, Winnipeg. 
Guidelines for estimating dairy production costs 
based on a 50 cow herd. 

Information update. 

c1991, 17p 


This guide is designed to provide planning information 
and a format for calculating production costs for a typi- 
cal 50 cow dairy enterprise. The guideline examines 
three levels of production -- , 7500, and 9000 
litres of milk/cow/year with a composition of 3.6 kg. 
butterfat (BF) and 3.2 kg. protein/hi milk. The guideline 
also permits comparison of costs with other farms or 
on one farm over a number of years. 


147,844 

MIC-91-03138/GAR PC E07/MF E01 
Manitoba. Farm Business Management, Winnipeg. 

Farm planning guide: 1991 —= estimates. 

Scan ate aon. Annual publication. 

c 1p 


Projected crop costs in 2 budgets, prepared to assist in 
developing individual production costs. General de- 
partmental recommendations are assumed in using 
fertilizers and chemical inputs. The figures provide an 
economic evaluation of the crops and estimate the 
yields required to cover all costs plus give a return to 
labour, management and investment. Estimated costs 
are given for wheat, barley, canola, flax, rye, corn, sun- 
flowers, peas, lentils, and buckwheat. 


147,845 

MIC-91-03140/GAR PC E07/MF E01 
N.B. Farm Products Marketing Commission, Frederic- 
ton (New Brunswick). 

N.B. Farm Products Marketing Commission: 
Annual report 1989-90. 

c1991, 31p ISBN-1-55048-413-3 

Text in English and French (Bilingual). 


Annual report of the Commission, a supervisory body 
with the responsibility for monitoring the activities of 
commodity marketing boards to ensure that the 
powers given to them are used as was intended. bow 
Commission supervises the wpe agg 
agencies for apples, greenhouse pr ven 
chickens, cream, eggs, hogs, milk, tobacco, potatoes, 
and cattle. Activities are reported for the year and a 
review of national agencies is also included. 


147,846 
MIC-91-03224/GAR 
ye te of Agriculture, Ottawa (Ontario! 
Insurance Act: Annual 1988-89. 
, 25p SSC-A1-3/1989, ISBN-0-662-57514-8 
Font in English and French (Bilingual). 


Crop insurance programs make basic crop loss protec- 
tion available to farmers in the form of a production 


14 VOL. 91, No. 18 


PC me gg MF E01 


guarantee, and at a cost affordable to most farmers 
and taxpayers. The annual report gives an overview of 
the Act and the federal role, the operation of the insur- 
ance and government involvement, crops covered, 
participation and contributions, crop losses, federal fi- 
nancial contributions, and performance indicators. 


147,847 

MIC-91-03238/GAR PC E07/MF E01 
Canadian Wheat Board, Winnipeg (Manitoba). 

Report to producers on the 1989-90 crop year. 
Annual report. 

c1989, 28p 


Annual report for the crop year 1989-90, presenting 
production and sales information on the world crop 
and the Canadian crop by type of wheat, prices, sales, 
transportation and handling. Data is usually presented 
for the current and previous years. A short financial 
statement and description of the operations of the 
board is included. World trade is also discussed in this 
report. 


147,848 

PB91-193672/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. 
FARMLINE, Volume 12, No. 4, April 1991. 

J. Harrison, J. Foulke, D. Martinez, C. L. Morgan, and 
W. Pinchas. Apr 91, 21p 

See also Volume 12, No. 3, PB91-178475. 


The issue features: Hog Operations "oy Larger, 
More Specialized; ERS Celebrates 30th Birthday; 
Small Savings Add Up for Beef Packers; and Rural 
Lenders Now on a More Secure Footing. 


147,849 

PB$1-193748/GAR PC A02/MF A01 
Economic Research Service, Washington, DC. 

U.S. Agricultural Trade Update, May 21, 1991. 

21 May 91, 8p 

See also PB91-173443. 


The agricultural trade surplus for March, 1991 was up 
only 1 percent from February. U.S. agricultural exports 
rose in March. Increased shipments of cotton, corn, 
wheat, and tobacco offset decreases in soybeans and 
meat products. U.S. agricultural imports rose to $2 bil- 
lion in March. Seasonal increases continued for fresh 
fruits and vegetables. Coffee and cocoa fell slightly. 


PC A02/MF A01 


147,850 
PB91-193755/GAR 
Economic Research Service, Washington, 
‘ore. and Poultry Update, May 24, 1991. 
See phn 4 PB91-173484. 


Beef production in May, 1991, was about 1 percent 
below 1990. Hog prices started their spring seasonal 
rise in May--up around $2.50 from April. Large supplies 
of broiler meat held broiler prices below a year ago, 
cutting chances for a Memorial Day rally. May turkey 
production is estimated 4 percent above a year earlier, 
compared with an 8 percent increase last May. Follow- 
ing the post-Easter April decline, wholesale prices in 
May were about unchanged from last year’s 68 cents 
per dozen. 


147,851 

PBS1-194118/GAR PC A09/MF A01 
Department of Agriculture, Washington, DC. Office of 
Public Affairs. 

Fact Book of hee 1990. 


Miscellaneou: . 
Apr 91, 179p | SDA/MPUB-1063 


The book is intended as a resource of information for 
reporters, editorial writers, farm organization leaders, 
agribusiness mana students, and others who 
study, speak, onde e about agriculture. The contents 
of the book are nized to reflect the structure of 
modern U.S. agriculture and provide information on its 
recent history, especially as it pertains to statistics 
ithered this wae bec topics covered are: The 
.S. Food and Fiber ‘or; Farm Production, income, 
and Values; The Farming Operation; Global Agricul- 
ture; Rural Development: Protecting the Environment: 
Soil, Water, Plants, Birds, Animals; Food Marketing, 
Protection, and Distribution; and Research and Educa- 
n 


147,852 
PB91-197137/GAR PC A04/MF A01 


Agricultural Cooperative Service, Washington, DC. 
Cooperative Agrichemical and Seed Operations. 
Cooperative information rept. 

E. E. Eversull. Apr 90, 72p USDA/CIR-1-SECT-22 


Through cooperatives, farmers control significant por- 
tions of the manufacturing and marketing of fertilizer, 
agrichemicals, and seed. Control began with small pur- 
chasing groups and grew through the organization of 
large wholesale and manufacturing cooperatives. 
Through their cooperatives, farmers have obtained a 
broad variety of products and services efficiently and 
economically and gained significant benefits. 


147,853 

PB91-198325/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Trade 
and Economic Information Div. 

Agricultural Trade Highlights, April 1991. 

Foreign agricultural circular. 

Apr 91, 17p ATH-4-91 

See also PB90-219486. 


February trade statistics reported the month’s U.S. ag- 
ricultural export value to be $3.49 billion. This repre- 
sents an increase of 8 percent from January and no 
change from year-ago levels. February’s performance 
ended a 5-month trend of year-over-year export de- 
clines. The cumulative export total for fiscal 1991 (Oc- 
tober - February) stands at $16.4 billion, down 8 per- 
cent from the same period last year. Export volume for 
February equaled 12.8 million metric tons, up 16 per- 
cent from January and better than last February’s 
volume by 1 percent. 


147,854 

PB91-198333/GAR PC A04/MF A01 

Foreign Agricultural Service, Washington, DC. Dairy, 

Livestock and Poultry Div. 

= Livestock, and Poultry Products: U.S. Trade 

tea — April 1991. Featuring: January 1991 
rade Data 

Foreign agriculture circular. 

Apr 91, 54p FDLP-3-91 

See also PB90-220245. 


The circular features U.S. foreign trade data for Janu- 
ary, 1991 for dairy, livestock and poultry products. In- 
cluded are import and export tables for red meats, 
animal by-products, live animals, poultry and poultry 
products, and dairy products. 


147,855 

PB91-198341/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Tobac- 
co, Cotton, and is Div 

World Cotton Situation, May 1991. 

Foreign agriculture circular. 

May 91, 49p FC-5-91 

See also PB90-225038. 


The report analyzes world, foreign, and U.S. produc- 
tion, trade, and stocks of cotton for the outyear 1991/ 
92. Initial data for the 1991/92 cotton season indicates 
larger world Production and consumption with trade in 
line with the season's estimated level of 24.1 million 
bales. This would imply a moderate rebuilding in world 
cotton stocks. In the United States, the 1991/92 out- 
look is characterized by larger production, continuing 
strong domestic consumption, and higher but still rela- 
tively low cotton stocks. World production for 1990/91 
is estimated at 86.8 million bales, down slightly from 
il, 1991, but 8 percent above marketing year 1989/ 
. World consumption is estimated at 85.9 million 
bales, down slightly from the previous month’s esti- 
mate. With respect to world trade, cotton exports for 
MY 1990/91 are estimated at 24.1 million bales, slight- 
ly higher than April. 


147,856 

PB91-198382/GAR PC A04/MF A01 
Foreign Me ee Service, Washington, DC. Oil- 
seeds and 

World Oilseed Situation and Outlook, May 1991. 
Foreign agriculture circular. 

May FOP-5-91 

See also PB90-222597. 


World oilseed production for 1990/91 is forecast at 
217.7 million tons, down 2 from April’s forecast 
but 1 percent above 1989/90. Foreign oilseed produc- 
tion is projected at 157.2 million tons, down from the 
April forecast, but 1 percent above last year. The world 
oilseed crush forecast for 1990/91 is up slightly from 





last month’s forecast, even though there are signifi- 
cant changes in India, the Soviet Union and in several 
countries in South America. The world 1990/91 vege- 
table oil production forecast is virtually unchanged 
compared to April. 


147,857 
PB91-198390/GAR PC A03/MF A01 
— es —- Service, Washington, DC. Grain 


World Grain Situation and Outlook, May 1991. 
Foreign agriculture circular. 

May 91, 50p FG-5-91 

See also PB90-223785. 


The focus of May’s situation and outlook report is on 
the first estimates of world wheat and coarse grain 
supply and use for 1991/92. There is a significant de- 
cline in projected ending stocks in the United States 
while in foreign countries, stocks are increasing. World 
stocks remain well-below the peak of the mid-1980’s, 
primarily because stocks in the U.S. are much lower. 
However, stocks in foreign countries are at a record. 
Among exporters, EC wheat — stocks alone are 
projected to increase by over 6 million tons in 1991/ 
92, and other exporter stocks will likely increase slight- 
ly from last year’s already high levels. This points to 
continued strong wheat competition in the coming 
year. 


147,858 

PB91-198408/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. Foreign 
Production Estimates Div. 

World Agricultural Production, May 1991. 

Foreign agriculture circular. 

May 91, 69p WAP-5-91 

See also PB90-226473. 


The report includes production highlights for 1991/92 
and 1990/91 for wheat, coarse grains, rice, oilseeds, 
and cotton. Commodities featured include: China Rice; 
World Centrifugal Sugar; Dairy Production; World 
Cotton Production; Canadian Grain; Raisins and Sul- 
tanas; Dried Prunes; and Soviet Grain Estimates. 


147,859 

PB91-198473/GAR PC A03/MF A01 
aes in Agricultural Service, Washington, DC. Grain 
a 

ae Markets for U.S. Grain and Products, April 
1991. 


Foreign agriculture circular. 
Apr 91, 39p EMG-4-91 
See also PB90-220237. 


The circular provides timely information on consumer 
preferences, needs of foreign buyer, and the supply 
and demand situation for grain in countries around the 
world. Export forecasts, shipments, sales, and market 
conditions are given for wheat and total grains, coarse 
grains, and rice. 


147,860 

PB91-198481/GAR PC A03/MF A01 
Foreign Agricultural Service, eengen. DC. Horti- 
cultural and Mey Products Div 

U.S. Essential Oil Trade, April 1991. 

Foreign a ture circular. 

Apr 91, 38p FTEA-2-91 

See also PB90-220161. 


U.S. essential oil exports in 1990 were valued at a 
record $155 million, nearly 8 percent greater than a 
year earlier, despite a slight decline i in volume. Exports 
of mint oils increased to $82.5 million from 1989 ship- 
ments valued at $73.3 million, reflecting stro a sales 
of peppermint and spearmint oil to the United King- 
dom, Germany, and Japan. However, citrus oil exports 
fell to $36.5 million from $41.3 million a year earlier. 
U.S. imports of essential oils also were valued at an all- 
time high, rising 14 percent to $151 million. An industry 
— projected the U.S. flavor and fragrance industry 
to grow at an annual rate of 8 percent through the year 

, with sales hitting $9 billion. The essential oil seg- 
ment of the market is expected to expand at an annual 
rate of 10 percent, reaching nearly $600 million by the 
turn of the century. 


147,861 

PB91-198499/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Tobac- 
co, Cotton, and Seeds Div. 


World Tobacco Situation, April 1991. 
Foreign agriculture circular. 

Apr 91, 30p FT-4-91 

See also PB90-222670. 


Colombia’s unmanufactured tobacco exports are ex- 
pected to rise to 10,800 metric tons in 1991. This can 
be mainly attributed to oe to Spain, Colom- 
bia’s leading export market. U.S. unmanufactured to- 
bacco ex| for February 1991 totaled 16,780 tons, 
valued at $98.8 million. This represents a 30-percent 
decline in volume and a 32-percent drop in value com- 
pared to the same period last year. U.S. cigarette ex- 
ports for February 1991 totaled 14.8 billion pieces, 
valued at $494 million, up 35 percent in volume and 67 
percent in value compared to F: 1990. U.S. ex- 
ports of bulk smoking tobacco for February totaled 
2,150 tons, valued at $18.1 million. This is up 18 per- 
cent in volume and 35 percent in value compared to 
February 1990. U.S. leaf imports for consumption (duty 
paid) for February totaled 21,143 tons, valued at $68.0 
million. This represents an increase of 64 percent in 
= and 65 percent in value compared to February 
1990. 


147,862 

PBS1-198507/GAR PC ogg og A01 

Foreign Agricultural Service, Washington, DC. Infor- 

mation Div. 

te rter: Volume 3, “y — June 1991. 
joldsbrough. Jun 91, 29p 

Ses ‘also PB90-239799 fa PB91-179184. 


The magazine is targeted at business firms selling U.S. 
farm products overseas. It provides marketing oppor- 
tunities and profiles for a variety of products and coun- 
tries as well as developments in trade policy. The issue 
features Exporting to Saudi Arabia. Articles included 
are: Saudi Arabia Looking for a Variety of U.S. Food 
Products; Snack Food Exporters Can Make (Micro) 
Waves in Hong Kong; Singapore's Taste For Wine 
Creates Market Opportunity; Changes in Eastern Ger- 
many Holds Keys for Marketing Strategies; Spirits and 
Exports Rise for Bourbon Distillers; and New Korean 
— Import Policies Help Improve U.S. Stake in 
et. 


147,863 

PB$1-198770/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Horti- 
cultural and Tropical Products Div. 

World Tea Situation, May 1991. 

Foreign agriculture circular. 

May 91, 21p FTEA-3-91 

See also PB90-239781. 


Global tea production in 1990 was a record 2.56 million 
tons, over 3 percent greater than a year earlier, and 
above the previous all-time high of 2.48 million tons in 
1988. The bumper 1990 crop was mainly the result of 
record harvests in India, Sri Lanka, and Kenya. World 
tea production and consumption continues to remain 
in close balance, with supplies running slightly ahead 
of demand. However, large quantities of low-quality 
teas on the market has kept prices low. 


147,864 

PB91-198846/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. Dairy, 
Livestock and Poultry Div. 

, Livestock, and Poultry Products: U.S. Trade 
and May 1991. Featuring: January-Feb- 
1991 Trade Data. 

Foreign agriculture circular. 
May 91, FDLP-4-91 
See also PB90-222688. 


The circular features foreign trade data for January - 

February, 1991 for dairy, livestock and poultry prod- 
ucts. Included are import and export tables for red 
meats, animal by-products, live animals, poultry and 
poultry products, and dairy products. 


147,865 

PB9$1-200477/GAR 

Economic Research Service, Washi 
FARMLINE, Volume 12, Number 5, 
J. Harrison, J. Foulke, P. B. Glynn, D. 
C.L.M in. Mar 91, 20p 

See also PB91-193672. 


The issue features: Food Programs Continue Expand- 
ing; Soviets Trim Farm Exports in an Unstable Econo- 
my; U.S. Farmers Grow pay for Asians; and 
Three-Fourths of Farmers Have Nonfarm Income. It 


PC A03/MF A01 
ion, DC. 
1991. 
jartinez, and 


147,869 
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also includes a round up of Energy Prices and Farm 
Machinery Sales, as well as a Monthly Price Monitor. 


147,866 

SS ee PC A05/MF A01 
Foreign Agricultural Service, Washington, DC. Grain 
and Feed 

World Grain Situation and Outlook, May 1991. 
Foreign agriculture circular. 

May 91, 100p CIRC SUPPL-3-91 

See also PB91-179200. 


The publication contains U.S. pulse export data by 
destination and import data by in, as well as world 
trade tables hghightng select pulses, exporters, 
and importers for period 1985/86-1990/91. Con- 
sumption worldwide has led to an increase in the 
volume of world trade throughout the 1980s. The 
United States dominates in bean exports and Turkey 
has remained the largest exporter of lentils. 


147,867 

PB91-200907/GAR PC A08/MF A01 
pe i Ee: Agricultural Service, Washington, DC. Grain 
ai ’ 

World Grain Situation and Outlook, May 1991. 
Foreign agriculture circular. 

May 91, 164p CIRC SUPPL-4-91 


The publication contains the latest available supply 
and distribution estimates for each country in the For- 
eign Agricultural Service’s (FAS) grains data base 
through 1990. The contents reflect information avail- 
able as of May 9, 1991, and correspond to the summa- 
ty tables for rice released in Foreign Agricultural Circu- 
lar FG 5-91, ‘World Grain Situation and Outlook’. The 
data is prepared or estimated on the basis of field serv- 
ice personnel, official statistics of foreign govern- 
ments, other foreign source materials, and results of 
office research. Other reference material in the publi- 
cation includes: a global rice crop calendar; a break- 
down of global country aggregations; a listing of basic 
rice terminology; a grain conversion chart; and graphs 
which illustrate the various elements of the changing 
global rice supply and demand picture over the period 
1966/67-1989/90. The data used to compile the 
graphs can be found in the aggregate and individual 
country reference tables included in the publication. 


147,868 
PB91-206102/GAR 
International Bank for Reconstruction and 


ment, a DC. 
in Developing 


Promoting 

Countries: The Case of Sub-Saharan Africa. 

World Bank discussion 

A. Braverman, J. L. Guasch, M. Huppi, and L. 
Pohimeier. c1991, 58p WORLD BANK/DP-121, 

ISBN-0-8213- 1786-5 

Library of Congress catalog card no. 91-10064. 

Microfiche copies only. Paper copy available from 

World Bank Publications, P.O. Box 7247-8619, Phila- 

delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The paper briefly describes the motivation for and ef- 
fectiveness of rural coops in developed countries 
through the example of the Dutch. It then focuses on 
the development of rural cooperatives in SubSaharan 
Africa and on the main-issues and problems, including 
internal and external constraints. After considering the 
future of such cooperatives and making policy recom- 
mendations, the paper summarizes conclusions. 
(Copyright (¢ (c) 1991 The International Bank for Recon- 
ind Development/The World Bank.) 


MF A01 
Develop- 


147,869 
PB91-206482/GAR MF AO1 
International Bank for Reconstruction and Develop- 


ment, Washington, DC. 
Dairy in Sub-Saharan Africa: A Study 
of issues 


Options. 
M. J. Walshe, J. Grindle, A. Nell, and M. Bachmann. 
c1991, 116p WORLD dg TP-135 sic 
Microfiche Paper copy available from 
World Bonk Pubcon, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The study provides an overview of dairying in Sub-Sa- 
haran Africa (SSA) and discusses the principal con- 
straints to development as well as the experience 
gained from some earlier intiatives. It analyzes the 
main biological, technical, economic and institutional 
issues, and summarizes the opportunities and options 
for future dairy development. Appropriate strategies 
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and policies are sted and estimates are made of 
the investment requirements to meet future demand 
for dairy products. Some implications for donor — 
cies are also considered. (Copyright (c) 1991 The 
International Bank for Reconstruction and Develop- 
ment/The World Bank.) 


Agricultural Equipment, Facilities, & 
Operations 


147,870 


MIC-91-03250/GAR PC E07/MF E01 


_— Canada. Research Branch, Ottawa (Ontar- 
io). 


Handling agricultural materials: Screw and bucket 
conveyors. 

©1989, 37p SSC-A15-1834/1989E, ISBN-0-660- 
13090-4 

French ed. 91-03249/1. 


This document is produced as a guide to designers of 
materials-handling systems for farm and associated in- 
dustries. Sections deal with selection and design of 
specific types of equipment for materials handling and 
processing. Items may be required to function inde- 
pendently or as components of a system. The guide 
covers screw conveyors, farm augers, and bucket ele- 
vators, as well as how to select conveyor capacity and 
speed and guidelines to erecting conveyors. 


147,871 


PB91-194043/GAR 

Bureau of Reclamation, Denver, CO. 
Canal Systems Automation Manual. Volume 1. 
Water resources technical pub. 

C. P. Buyalski, D. G. Ehler, H. T. Falvey, D. C. 
Rogers, and E. A. Serfozo. 1991, 124p 


PC A06/MF A01 


Practical aspects of canal operation, control, and auto- 
mation are presented in the manual. The manner in 
which subjects are organized begins with fundamen- 
tals and basic concepts, continues with more specific 
details, and finishes with the more complex aspects of 
control theory analysis. Available and successful con- 
trol techniques discussed in the manual are presented 
from the method standpoint. The manual has two prin- 
cipal purposes. One is to consolidate Bureau of Recla- 
mation (the Bureau) experience in canal system auto- 
mation into a single source reference. The other is to 
provide information and guidelines for managers, oper- 
ators, and engineers to select successful and practical 
canal system automation schemes. 


147,872 


PB91-198093/GAR PC A06/MF A01 

Office of Technology Assessment, Washington, DC. 

: —a, Commodities as Industrial Raw Mate- 
Is. 

May 91, 119p OTA-F-476 

Also available from Supt. of Docs. See also PB90- 

219981. 


The report assesses the use of agricultural commod- 
ities as industrial raw materials. It examines potential 
new crops and traditional crops for industrial uses in- 
cluding replacements for petroleum and imported stra- 
tegic materials; replacements for imported newsprint, 
wood rosins, rubbers, and oils; and degradable plas- 
tics. The analysis includes an assessment of the tech- 
nical, institutional, economic, and policy constraints to 
the development of crops for these uses; discussion of 
programs available for assistance; and examination of 
the potential implications of using agricultural com- 
modities as industrial raw materials. The report finds 
that, in the absence of additional and more compre- 
hensive policies, developing industrial uses for agricul- 
tural commodities alone is unlikely to revitalize rural 
economies and solve the problems of American agri- 
culture. However, it is possible to provide domestic 
sources for many imported industrial materials, some 
of which are considered to be of strategic importance, 
and potentially to replace selected petroleum-derived 
chemicals. And, some industrial uses of agricultural 
commodities offer potential to decrease certain types 
of environmental pollution. 
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Agronomy, Horticulture, & Plant 
Pathology 


147,873 
DE91011005/GAR PC A03/MF A01 
California Univ., Davis. 

K(sup +)/Na(sup +) discrimination in 
salt-stressed wheat containing individual chromo- 
somes of a salt-tolerant (ital Lophopyrum). 


Progress report. 

E. Epstein, and J. Dvorak. 1991, 13p DOE/ER/ 
14037-3 

Contract FG03-89ER 14037 

Sponsored by Department of Energy, Washington, DC. 


As outlined in the proposal for this project, the practi- 
cal or applied impetus for this research is this: salinity 
of soils and water is inimical to the production of crops 
and other plant biomass, and to that extent causes a 
dimunition of the world’s capture of solar energy. Of 
the two strategies of coping with this problem -- ren- 
dering soils and water less saline, and developing 
plants better able to cope with saline substrates -- the 
present project deals with the latter. The current pro- 
longed drought in California and elsewhere in the West 
prompts an energetic pursuit of this option, for the 
availability of less water is tantamount to a general ex- 
acerbation of the salinity threat. The principal tenet 
that has guided this investigation is the need of all 
higher plants for potassium as the quantitatively major 
metallic element. The presence, in saline media, of 
sodium at high concentrations -- much higher than that 
of potassium in most such media -- thus poses the 
threat of swamping the potassium transporting and uti- 
lizing mechanisms of plants. Mechanisms sharply dis- 
criminating between these two closely related alkali 
metals would therefore seem to be of the essence in 
plants adapted to saline media. 1 ref., 11 figs. 


147,874 

DE91622587/GAR PC A03/MF A01 
Nuclear Inst. for Food and Agriculture, Peshawar 
(Pakistan). 

Improvement of mungbean, mashbean and lentil 
through induced mutations and conventional tech- 
niques. 

Annual rept. 1988-89. 

|. A. Malik, M. Saleem, and Y. Ali. Jun 89, 21p INIS- 
mf-12785 

U.S. Sales Only. 


The research work on mungbeans, mashbeans and 
lentil is aimed at creating genetic variability and to 
evolve high yielding varieties having early and uniform 
maturity, non-shattering pods, larger seed size, good 
quality and resistance to diseases. Improvement in 
plant type, increase in the biological nitrogen fixation 
capacity and wider adaptability to different sowing sea- 
sons and forming are also amongst the major breeding 
objectives in these crops species. (author). (Atomin- 
dex citation 22:025746) 


147,875 

DE91622588/GAR PC A03/MF A01 
Nuclear Inst. for Food and Agriculture, Peshawar 
(Pakistan). 

Evaluation of early maturing and high yielding mu- 
tants/ varieties and improved germplasm of 
cotton through the use of induced mutations and 
hybridization. 

Annual rept. 1988-89. 

R. M. S. Iqbal, M. Chaudhary, M. Aslam, and A. 
Badshaha. Jun 89, 20p INIS-mf-12786 

U.S. Sales Only. 


A detailed survey was conducted to evaluate the yield 
performance of different cotton varieties in cotton 
growing area of the Pakistan. It is noted that 69.2% of 
small farmers cultivated NIAB-78 contribute a major 
portion in the national production. A number of hybrid 
mutants from different genetic sources had been 
tested and eight advanced mutants having morpholog- 
ical characteristics i.e. plant height, leaf foliage and 
boll number/size were selected to test the yield poten- 
tial and suitability for present/future demand. It was 
noted that all the mutants _ higher yield as com- 
pared to NIAB-78. (A.B). (Atomindex citation 
22:025747) 


147,876 

DE91622589/GAR PC A03/MF A01 
Nuclear Inst. for Food and Agriculture, Peshawar 
(Pakistan). 


Evolution of high yielding chickpea varieties, 
having improved plant type and disease resist- 
ance, through induced mutations. 

Annual rept. 1988-89. 

M. Sadiq, M. Hussan, and M. A. Haq. Jan 89, 18p 
INIS-mf-12787 

U.S. Sales Only. 


The cro: programme on the use of induced muta- 
tions, in chickpea for genetic variability for better plant 
type, grain yield and disease resistance has been 
started. The chickpea mutant variety is one of the lead- 
ing varieties being extensively grown throughout Paki- 
stan and has played its role in stabilizing the chickpea 
production in the country. Four chickpea varieties were 
treated, each with two dosed of gamma rays. The main 
purpose of the mutagenic treatment of these varieties/ 
cultivars, was induce multiple resistance. (A.B.). (Ato- 
mindex citation 22:025748) 


147,877 


DE91622591/GAR PC A03/MF A01 
Nuclear Inst. for Food and Agriculture, Peshawar 
(Pakistan). 

Improvement of rice through induced mutations. 
Annual rept. 1988-89. 

M. A. Awan, A. A. Cheema, and M. S. Sajjad. Jun 89, 
et INIS-mf-12789 

U.S. Sales Only. 


In this report four semidwarf mutants of rice were eval- 
uated for their physicochemical and milling character- 
istics. The results shows that all the mutants as well as 
Basmati 370 are less bursting — cooking as com- 
pared to Basmati 385. Plant breeding behavior and 
quality characters for relatively salt tolerant and grain 
yield has also been discussed in this report. (A.B.). 
(Atomindex citation 22:025750) 


147,878 


MIC-91-02925/GAR PC E07/MF E01 
New Brunswick. Dept. of Agriculture, Fredericton. 
Potato varieties in Canada, 1991. Fourth edition. 
Annual publication. 

c1991, 69p 

French ed. 91-02924/1. 


This booklet indicates the characteristics of potato va- 
rieties of most interest to the grower, such as yielding 
capability, suitability for processing, and market poten- 
tial. This fourth edition has been updated and expand- 
ed to include the results of variety trials conducted in 
New Brunswick. Both registered varieties and varieties 
under observation are listed alphabetically with brief 
descriptions. 


147,879 

MIC-91-02964/GAR PC E07/MF E01 
Department of Agriculture, Ottawa (Ontario). 
Controllied-atmosphere disorders of commercial 
fruits and vegetables. 

P. D. Lidster, G. D. Blanpied, and R. K. Prange. 
c1990, 58p SSC-A53-1847/1990E, ISBN-0-662- 
18117-4 

French ed. 91-02963/1. 


Description of the problems to be encountered in stor- 
ing fruits and vegetables in controlled-atmosphere 
storage. Detailed descriptions are given for apples, ar- 
tichokes, Asian pears, Brussels sprouts, cabbage, cau- 
liflower, sweet cherries, citrus fruit, honeydew melon, 
Kiwi fruit, lettuce, peaches and nectarines, pears, and 
strawberries. 


147,880 

MIC-91-03004/GAR PC E17/MF E01 
Ontario. Ministry of Agriculture and Food, Toronto. 
Ontario. pong A Agriculture and Food: Guide to 
weed control, 1991. 

Annual publication. 

c1990, 204p 


This guide includes both general and specific informa- 
tion on the uses and equipment for herbicides and pes- 
ticides. Specific recommendations are made for vari- 
ous field crops, horticultural crops, and roadsides and 
non-crop areas. 


147,881 


MIC-91-03090/GAR PC E07/MF E01 
Department of Agriculture, Ottawa (Ontario). 





Weed identification guide. 
c1990, 65p ISBN-0-88871-171-9 


This joint publication opens with general information 
on the identification of both seedling grass and broad- 
leaf weeds. 49 common weeds are presented in alpha- 
betical order. Each entry includes photographs and in- 
formation on reproduction, cotyledons, stem, true 
leaves, flowers, and habitat. 


147,882 
MIC-91-03097/GAR 
—— of — riculture, Ottawa (Ontario). 

rm-stored grains and oilseeds 
Pay re All 


ites, and molds. 
J. T. Mills. 1990, 45p SSC-A43-1851/1990E, ISBN- 
0-662-17822-X 
French ed. 91-03096/1. 


This booklet describes pests of farm-stored grains and 
oilseeds and outlines methods for their prevention, de- 
tection, identification, and control. Descriptions of 
common pests such as beetles, psocids, moths, mites, 
as well as storage fungi and mycotoxins are given. A 
bibliography and list of common and scientific names 
of major pests are included. 


PC E07/MF E01 


147,883 

MIC-91-03130/GAR PC E07/MF E01 
New Brunswick. Plant Industry Branch, Fredericton. 
New Brunswick seed potato growers’ certification 
list, 1988. 

c1988, 58p 

French ed. 91-03129/1. 


Listing by variety of seed potato growers, including ad- 
dress, certification number, and acreage for each. An 
overview of the certification program is given, as well 
as a directory of growers. 


147,884 

MIC-91-03213/GAR PC E07/MF E01 
Canadian Grain Commission, Ottawa (Ontario). 
Canadian Grain Commission: Annual report 1990. 
c1991, 94p 

Text in English and French (Bilingual). 


Annual report of the Commission, presenting an over- 
view of the responsibilities and organization of the 
Commission. An assessment of the environmental ef- 
fects on crop production is given. The year’s activities 
in the regulation of grain handling and establishing and 
maintaining standards of quality are detailed, along 
with the special Acts and other responsibilities of the 
Commission. Fiscal information covers April 1, 1989 to 
March 31, 1990. 


147,885 

MIC-91-03319/GAR PC E12/MF E01 
Alberta. Plant Industry Division, Edmonton. 

=> Plant Industry Division: Annual report 


1988-89. 
c1989, 155p 


This annual report highlights the Division’s activities for 
the year. It then focuses on the activities of the Divi- 
sion’s various Branches. It includes reports from re- 
gional crop production specialists, an inventory of re- 
search projects, and a list of publications. 


147,886 

MIC-91-03383/GAR PC E07/MF E01 
Alberta. Field Crops Branch, Edmonton. 

Varietal description of duel spring barley. 

Agri-fax. 

c1991, 2p 


Factsheet on the varietal characteristics of duel spring 
barley, including descriptions of the plant, the spike 
and the kernel; its performance and adaptation; the 
maintenance of breeder seed, the Canadian distribu- 
tor, yield by location and disease reaction in compari- 
son with Bonanza. 


147,887 

MIC-91-03388/GAR PC E07/MF E01 
Alberta. Field Crops Branch, Edmonton. 

Varietal description of Othello field bean. 

Agri-fax. 

c1991, ip 


Factsheet describin ng the origin and breeding, varietal 
characteristics, and performance of Othello field 
beans. Comparison is also made with check varieties 
for agronomic performance. 


AGRICULTURE & FOOD 
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147,888 
MIC-91-03389/GAR PC E07/MF E01 


Alberta. Field Crops Branch, Edmonton. 
Varietal description 
hybrid. 


of Hyola 40 spring canola 


Agri-fax. 
c1991, 3p 


Factsheet describing the origin and breeding, varietal 
characteristics and performance of Hyola 40 spring 
canola hybrid. Comparisons are made with Westar and 
check varieties for performance, disease reaction and 
agronomic performance. 


147,889 

MIC-91-03408/GAR PC E07/MF E01 
Alberta. Field Crops Branch, Edmonton. 

pe ag description of Tipu field peas. Revised 


Agri-fax. 
c1991, 4p 


Factsheet on the origin and breeding, varietal charac- 
teristics and performance and adaptation of Tipu field 
peas. Comparisons of Tipu and check varieties for per- 
formance, agronomic performance, cooking perform- 
ance and yield are also given. 


147,890 

MIC-91-03409/GAR PC E07/MF E01 
Alberta. Field Crops Branch, Edmonton. 

Varietal description of Tetracan Russian wild-rye. 
Revised edition. 

Agri-fax. 

1991, 1p 


Factsheet on the origin and breeding, varietal charac- 
teristics and performance of Tetracan Russian wild- 
rye. A comparison of Tetracan and Swift varieties for 
yield is also included. 


147,891 

MIC-91-03410/GAR PC E07/MF E01 
Alberta. Field Crops Branch, Edmonton. 

Varietal description of Forge oriental mustard. 
Agri-fax. 

c1991, 3p 


Factsheet on origin and breeding, varietal characteris- 
tics and performance of Forge oriental mustard. Com- 
parisons of Forge and check varieties for agronomic 
performance and seed quality and of Forge and Cut- 
lass for seed quality are also included. 


147,892 

MIC-91-03411/GAR PC E07/MF E01 
Alberta. Field Crops Branch, Edmonton. 

Varietal description of Flanders flax. 

Agri-fax. 

c1991, 3p 


Factsheet on the origin and breeding, varietal charac- 
teristics and performance of Flanders flax. A compari- 
son of Flanders and check varieties for agronomic and 
quality performance and for Fusarium wilt ratings and 
lodging scores is also included. 


147,893 

MIC-91-03414/GAR PC E07/MF E01 
Alberta Forage Variety Committee, Edmonton. 
Varieties of perennial hay and pasture crops for 
Alberta. Revised edition. 

Agri-fax. 

c1991, 10p 


Factsheet on principles of forage crop seeding and 
seeding guide for perennial hay and pasture crops. 
Tables comparing seeding rates for pure forage 
stands, adapted crops and mixtures commonly used, 
yields of alfalfa varieties, and adaptability and charac- 
teristics of alfalfa varieties are included. A list of rec- 
ommended legumes and grasses are also given. 


147,894 

MIC-91-03415/GAR PC E07/MF E01 
Alberta Agriculture. Cereal and Oilseed Advisory Com- 
mittee, Edmonton. 

Varieties of cereal and oilseed crops for Alberta, 
1991. Revised edition. 

Agri-fax. 

c1991, 5p 


Factsheet on yields, maturity, disease, and seed treat- 
ment of varieties of cereal and oilseed crops. Tables 


147,898 


comparing varieties of wheat, oats, barley, spring triti- 
cale, fall rye, canola and flax for yield, relative maturity, 
test weight, straw strength, and resistance to relevant 
diseases are also included. 


147,895 


MIC-91-03512/GAR PC E07/MF E01 

Agriculture Canada. Policy Branch, Ottawa (Ontario). 

Review of studies on western Canadian grain 
tion policies. 

Working paper no. 6/91. 

W. A. Kerr. 1991, 75p 


This document was prepared to estimate the econom- 
ic impact on Canadian agriculture and related indus- 
tries of various options for change in the Western 
Grain Transportation Act. The report reviews previous 
studies undertaken from 1975-80 taking particular care 
to ensure that the studies reviewed covered the widest 
possible geographic area, not just the Prairie prov- 
inces. A large number of farm groups and other inter- 
ested parties were contacted to ensure that no major 
research efforts in the private sector had been over- 
looked and that their major concerns had not been ex- 
cluded. The report includes a history of government 
regulation of grain freight rates in Canada, and the an- 
alytical issues pertaining to the study of the grain han- 
dling and transportation system, including elasticities, 
the dynamics of herd size adjustment, regional feeder 
pang market linkages, and consumer and taxpayer ef- 
ects. 


147,896 


PB91-198465/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. Horti- 
cultural and Tropical Products Div. 

Horticultural Products Review, May 1991. 

Foreign agriculture circular. 

May 91, 60p FHORT-5-91 

See also PB90-226358. 


U.S. exports of horicultural products to all countries in 
February 1991 totaled $388.4 million, 17 percent 
above the same month a year earlier. All commodity 
groupings contributed to the improved February export 
showing except fruit and vegetable juices. Fresh 
apples, grapefruit, and dried raisins registered the 
sharpest increases. Orange exports fell sharply be- 
cause of supply shortages following the December 
1990 freeze in California. During the first 5 months 
(October-February) of fiscal year 1991, the total value 
of U.S. horticultural exports was $2.18 billion - - 13 per- 
cent over the same period last year. 


147,897 


PB91-201335/GAR PC A18/MF A03 
Agricultural Research Service, Beltsville, MD. 

Fruits and Seeds of Genera in the Subfamily Cae- 
salpinioideae (Fabaceae). 

Technical bulletin. 

C. R. Gunn. Mar 91, 413p USDA/TB-1755 

See also PB85-172666. 


Technical identification of fruits and seeds of the eco- 
nomically important legume plant family (fabaceae or 
Leguminosae) is often required of U.S. Department of 
Agriculture personnel and other agricultural scientists. 
The bulletin provides relevant information on the cae- 
salpinioid legumes. Fruits and seeds of the five miss- 
ing genera are unknown to science. Three keys pro- 
vide for (1) the differentiation of caesalpinioid from 
other legume seeds, (2) the identification of caesalpin- 
ioid genera based on fruit and seed characters, and (3) 
the identification of caesalpinioid genera based on 
seeds alone. An updated explanation and discussion 
of fruit and seed characters precede the generic de- 
scriptions. The information on fruit characters extends 
and corrects that presently in the literature. Nearly al! 
descriptive data on seeds are new. The lens, a seed 
topographic feature often contiguous to hilum and pre- 
viously thought to be diagnostic of the faboid legumes, 
occurs also among the mimosoids and less frequently 
among the caesalpiniods. The presence or absence of 
endosperm, previously misunderstood, is document- 
ed; some caesalpinioid seeds have endosperm. 


147,898 


PB91-206151/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 


September 15, 1991 17 
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Coconut Production: Present Status and Priorities 
for Research. 

World Bank technical pape 

A. H. Green. c1991, 160p WORLD BANK TP-136, 
ISBN-0-8213-1809-8 

Library of Congress catalog card no. 91-14730. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The coconut is primarily a smallholders’ crop with a 
recorded history of cultivation going back for more 
than 3,000 years and now thriving throughout the 
humid tropics. Every part of the palm is utilized and it is 
an important component of intercropping and multi- 
storey cropping systems. The purpose of the paper is 
to introduce the coconut crop to non-specialists, dis- 
cuss the constraints to increased productivity, the cur- 
rent status of research, and the priorities for further re- 
search in a number of disciplines. (Copyright (c) 1991 
The International Bank for Reconstruction and Devel- 
opment/The World Bank.) 


Animal Husbandry & Veterinary 
Medicine 


147,899 
MIC-91-02908/GAR 
Ontario. Ministry of A 
Red Meat Il: Sheep 
c1990, 8p 


The Sheep Development Program II of Red Meat Il is a 
ge ot extension program aimed at improving 
the efficiency, productivity, competitiveness, and prof- 
itability of Ontario sheep producers. This pamphlet de- 
scribes the program under the headings: General pro- 
gram information, capital facilities, flock health, live 
lamb grading program, ration formulation, and enter- 
prise analysis. 


PC E07/MF E01 
riculture and Food, Toronto. 
velopment Program Il. 


147,900 

MIC-91-02909/GAR PC E07/MF E01 
Ontario. Ministry of Agriculture and Food, Toronto. 
Red Meat II: Cow-Calf Development Program Il. 
c1990, 8p ISBN-0-7729-7926-X 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


The Cow-Calf Development Program Ii, part of the 
beef section of Red Meat Il, is a management exten- 
sion program aimed at improving the efficiency, pro- 
ductivity, competitiveness, and profitability of Ontario’s 
beef producers. This brochure describes the program 
under the headings: Beef Herd Improvement Program, 
capital facilities, herd health, ration formulation, and 
enterprise analysis. 


147,901 

MIC-91-02920/GAR PC E07/MF E01 
Ontario. Ministry of Agriculture and Food, Toronto. 
Red Meat Il: Meat Goat Development Program. Re- 
vised edition. 

c1990, 12p ISBN-0-7729-7931-6 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


The Meat Goat Development Program of Red Meat II 
is a management extension program aimed at improv- 
ing the efficiency, productivity, competitiveness, and 
profitability of Ontario meat goat producers. This bro- 
chure provides a description of the program under the 
headings: Goat Herd Improvement Program, capital fa- 
cilities, herd health, ration formula, and enterprise 
analysis. 


147,902 

MIC-91-02921/GAR PC E07/MF E01 
Ontario. Ministry of Agriculture and Food, Toronto. 
Red = ll: Stocker/Slaughter Development Pro- 
gram li. 

c1990, 10p ISBN-0-7729-7928-6 

Text in English and French (Bilingual). French ed. 


The Stocker/Slaughter Development Program Il, part 
of the beef section of Red Meat Il, is a management 
extension program aimed at improving the efficiency, 
productivity, and profitability of Ontario’s beef produc- 
ers. This brochure describes the program under the 
headings: Weight gain and feed intake data, farm busi- 
ness plan, and enterprise analysis. 
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903 
MIC-91-03083/GAR PC E07/MF E01 
Manitoba ¢--y~ Winnipeg 
Manitoba f Cattle a. (1991: Brandon, 
Man.). 
c1991, 65p 
The seminar program and a profile of speakers ap- 
pears at the beginning of these proceedings from the 
Manitoba beef cattle seminar. Reprinted papers in- 
clude: Fly control: Ear tags, dust bags -- what works.; 
H.E.R.D. (Replacement Heifer Development); Non-tra- 
ditional feedstuffs for ruminants; Trace mineral update; 
The North American beef industry in the next 10 years; 
Herd health year-round; E.P.D.’s -- what are they doing 
for us.; evaluating breeding bulls; and Manitoba's posi- 
tion in a changing beef picture. 


147,904 

MIC-91-03100/GAR PC E17/MF E01 
Agriculture Canada. Research Branch, Ottawa (Ontar- 
io). 

Manual on guidelines for the control of arboviral 
encephalitides in Canada. 

Technical bulletin no. 1990-05E. 

c1990, ee SSC-A54-8/1990-5E, ISBN-0-662- 
18197- 


This manual was contracted to synthesize available in- 
formation on mosquito-borne arboviruses in Canada, 
and to provide officials with the emergency measures 
necessary during an outbreak. Chapters include: Dis- 
eases caused by arboviruses, known and potential 
vectors of diseases, surveillance criteria and proce- 
dures, control criteria, control options, emergency 
vector control, environmental monitoring, public infor- 
mation, surveillance program, and contingency plan- 
ning for implementation of emergency vector control. 


147,905 

MIC-91-03266/GAR 

Inipex Inc., Ottawa (Ontario). 

— of proteins and fats lost in the dairy in- 
ustry. 

Report no. EPS 3/FP/2. 

c1991, 91p SSC-EN49- 17/3-2, ISBN-0-662-58150-4 

Text in English and French (Bilingual). 


This report outlines a process for the recovery of pro- 
teins and fats lost in rejects from a dairy plant oper- 
ation. The project was conducted at the Agrinove Dairy 
Cooperative in Beauceville, Quebec and involved a 
wastewater treatment program. The three phases of 
the Se were: Reduction of wastewater dis- 
charges/segregation of contaminated waters from un- 

contaminated waters; pilot test of a pretreatment/pro- 
tein recovery process; and the design and construction 
of a biological treatment facility. 


PC E07/MF E01 


147,906 

MIC-91-03331/GAR PC E12/MF E01 
Alberta. Animal Health Division, Edmonton. 

Alberta. Animal Health Division: Annual report 


1988. 
c1989, 120p 


Annual report of the Division, which assists the agricul- 
tural industry in reducing losses due to animal disease. 
In addition to prevention and control of animal dis- 
eases, the Division is involved with the protection and 
well-being of animals, contributing to a safe and whole- 
some food supply and protecting human health 
through detection of transmissible diseases. Informa- 
tion is given for each Branch, project and disease for 
domestic and wild animals. 


147,907 

PAT-APPL-7-677 716/GAR PC NO3/MF A04 
Department of Agriculture, Washington, DC. 

Method to Decrease Cortisol Secretion by Feeding 
Melengesterol Acetate. 

Patent Application. 

M. T. Zavy. Filed 29 Mar 91, 33p PB91-202531 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention shows that melengesterol acetate and 
derivatives thereof are effective for controlling adrenal 
secretion of glucocorticoids such as cortisol in male 
livestock without impairing immune response. The 
compound may be orally or otherwise administered to 
the livestock at a dosage effective to substantially de- 
crease the secretion of cortisol below normal basal 


levels, and with substantially no suppression of the 
animal’s immune system. Further, the dosage should 
not be so high as to prevent secretion of elevated 
levels of cortisol during periods of extreme stress. 
However, the amount of cortisol secreted in these situ- 
ations will still be less than found in untreated live- 
stock. 


147,908 


PB91-198085/GAR PC A07/MF A01 
Office of Technology Assessment, Washington, DC. 
U.S. Dairy Industry at a Crossroad: Biotechnology 
and Policy Choices. 

May 91, 126p OTA-F-470 

Also available from Supt. of Docs. 


In the 1990s, the U.S. dairy industry will experience a 
technological revolution. Many of the new technol- 
ogies may create some controversy. But in the early 
1990s, the most pervasive and controversial technolo- 
gy will be bovine somatotropin (bST) produced through 
recombinant DNA technology. The report examines 
the emerging technologies that will potentially be avail- 
able to the dairy industry in the 1990s. It analyzes 
these technologies with special attention to bST. The 
analysis includes an assessment of bST, a discussion 
of other emerging peeve in the decade, and an 
economic and policy ana ar of the impact that these 
technologies, including bST, will have on the dairy in- 
dustry. The report conciudes that, based on today’s 
research findings, bST poses no additional risk to con- 
sumers and does not produce adverse health effects 
to cows. However, if approved by FDA, bST will accel- 
erate trends that already put additional economic 
stress on dairy farm operators in many areas of the 
country. Other new technologies that may become 
available during the decade may also have similar im- 
pacts as bST and raise similar issues. 


Fisheries & Aquaculture 


147,909 


MIC-91-03005/GAR PC E07/MF E01 
British Columbia Ministry of Environment, Victoria. 
Fisheries Program: B.C. Environment strategic 
plan for 1990-95. 

c1990, 25p 


This strategic plan outlines the direction of the Fisher- 
ies Program in fisheries management issues in British 
Columbia, and provides a framework within which to 
coordinate program activities. The plan states the mis- 
sion, management principles, and strategic objectives 
of the Fisheries Program that will form the basis for 
regional and operational plannning, program priorities, 
implementing activities, and evaluating performance 
over the next five years. It also provides a framework 
for communicating with other branches within the Min- 
istry and with other agencies. 


147,910 


MIC-91-03044/GAR PC E07/MF E01 
Gardner Pinfold Consulting Economists Limited, 
Ottawa (Ontario). 

Lobster pricing analysis. 

Economic and commercial analysis report no. 91. 
c1991, 49p SSC-FS 66-5/91E 


This report begins with a review of recent lobster land- 
ings and price movements. A description follows of the 
structure and functioning of lobster markets and how 
prices are determined at the ex-vessel, shipper, distrib- 
utor, wholesale, and retail levels. Time series and sea- 
sonal price data are compiled and analyzed for each 
trade level. The factors causing the recent downward 
pressure on prices and the departures from normal 
seasonal price fluctuations are explained. 


147,911 


MIC-91-03045/GAR PC E12/MF E01 
Dept. of Fisheries and Oceans. Economic and Com- 
mercial Analysis Directorate, Ottawa (Ontario). 





U.S. market for smoked salmon: Implications for 
the Canadian industry. 

Economic and commercial analysis report no. 70. 

P. M. Brooks. c1990, 173p SSC-FS66-5/70E, ISBN- 
0-662-18108-5 


This market study presents the results of a telephone 
survey of 691 firms representing the gourmet, seafood 
retail and restaurant market segments in six regions of 
the United States. It provides information on the preva- 
lence of smoked salmon in these market segments in 
the six oy oy the types of smoked salmon products 
currently being carried, preferences for key smoked 
salmon characteristics, sales trends, seasonality of 
= salmon sales, and current wholesale price 
levels. 


147,912 

MIC-91-03124/GAR PC E07/MF E01 
Alberta Environment. Research Management Division, 
Edmonton. 

and tehe of the physical and biological limnology 
and — programs within the Alberta Oil Sands 


AOSERP report no. 7. 
c1977, 88p 


This report forms a background reference document 
on the owen | of the Alberta Oil Sands Environmen- 
tal Research Program study area. It discusses and 
summarizes data on regional water quality, hydrology, 
physical and chemical limnology, and fisheries re- 
sources in the lakes and streams within the study area. 


147,913 

MIC-91-03146/GAR PC E07/MF E01 
Saskatchewan. Fish and Wildlife Development Fund, 
Regina (Canada). 

Saskatchewan. Fish and Wildlife Development 
Fund: Activities 1989-90. 

Annual report. 

c1990, 25p 


Annual report of the Fund, providing information on 
projects undertaken to conserve, restore, and en- 
hance fish and wildlife habitat in Saskatchewan. Wild- 
life activities included habitat acquisition, land man- 
agement, the SUPER program, endangered species, 
forest habitat management, geographic information 
system, the location and extent of habitat lands pur- 
chased in the year. The fish enhancement activitie in- 
cludes rearing ponds, aeration systems, snow remov- 
al, lake rehabilitation, fish habitat improvement, porta- 
ble and mobile hatcheries, trout fishery development 
and fishways. Financial summaries are given for each. 


147,914 
MIC-91-03176/GAR 
Ontario Hydro, Toronto. Research Div. 

Response of walleye (Stizostedion vitreum) to 
sound. 

Report no. 90-122-K. 

R. S. McKinley, and L. Aubin. c1990, 21p 


PC E07/MF E01 


The objectives of this study were to determine the be- 
havioural response of walle’ = to two types of impul- 
sive sounds produced by a SKRAM Fishpulser, and to 
determine if walleye habituate to these stimuli over 
time. The research was conducted to ascertain if con- 
trolled audio stimuli are an effective protection scheme 
for fish stocks in controlled sites or areas. The tests 
were conducted in the area of the Bruce Nuclear Gen- 
erating Station. 


147,915 

MIC-91-03279/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Newfoundland Region. 
Fisheries Development Division, St. John’s (Canada). 
Deepwater turbot a Northeast coast of New- 
foundiand, July-August, 1990. 

Project report no. FDD 1990-148. 

L. Yetman, and D. Staubitzer. c1990, 31p 


There has been a growing interest recently by the fish- 
ing industry and governments in the commercial po- 
tential of Greenland halibut, commonly known as 
turbot, in the deep waters off the northeast coast of 
Newfoundland and along the Labrador coast. From 
July 27-August 11, 1990, two 65’ commercial fishing 
vessels were chartered for 16 days and directed to fish 
for turbot in deepwater off the northeast coast of New- 
foundiand, using 3 sizes of gillnets. This report pro- 
vides descriptions of the vessels, fishing gear, method 
of operation, fishing effort and catch results. 


147,916 


MIC-91-03318/GAR PC E99/MF E01 
Fisheries and Oceans Research Advisory Council, 
Ottawa (Ontario). 

Pacific fishes of Canada. 

Bulletin no. 180. 

J. L. Hart. c1988, 764p SSC-FS91-180, ISBN-0-660- 

10459-8 


This book includes the fishes found in salt water off the 
Canadian coast, providing descriptions of 325 kinds of 
fishes, 54 of which are new. The arrangement of spe- 
cies follows that proposed by Greenwood et al. (1966) 
as interpreted by Bailey et al. (1970). Common names 
recommended by the latter authors were used when 
available, otherwise names were based on describers’ 
recommendations or informal usage. Each species ac- 
count is headed by a common name, followed by the 
scientific name and comments on the derivations of 
names and their previous use. Other information given 
includes a description of shape, fins, skin, colour, larg- 
est size recorded, features used for recognition, and 
distribution. 


147,917 


MIC-91-03356/GAR PC E17/MF E01 
Dept. of Fisheries and Oceans. Economic and Com- 
mercial Analysis Directorate, Ottawa (Ontario). 
Canada. Dept. of Fisheries and Oceans. Economic 
and Commercial Analysis Directorate: Salmon 
market outlook, 1991 (Annual). 

Economic and commercial analysis — no. 81. 

J. Mojsej. 1991, 188p SSC-FS66-5/81 

Text in English and French (Bilingual). 


This report outlines the current market situation and 
provides an outlook on the future of the world salmon 
industry. The report is divided into three sections: 
Product demand, product supply, and prices. Supple- 
= Statistical information is provided in the ap- 
pendix. 


147,918 


MIC-91-03374/GAR PC E07/MF E01 
Inuvik, NWT. 
Annual report 1987/88-1988/89 (combined) (Joint 
+ palma Fisheries Joint Management Commit- 
ee). 
c1989, 25p 
The Fisheries Joint Management Committee was es- 
tablished in 1986 under the terms of the Inuvialuit Final 
Agreement to provide advice to the Inuvialuit and the 
federal Dept. of Fisheries and Oceans on fisheries 
management and relevant issues. This annual report 
provides a summary of the Committee’s activities and 
projects from April 1987 to March 1989. The report in- 
cludes a short summary of the organization and re- 
sponsibilities of the Committee; summaries of the 
meetings held each year; the control of fishing on Inu- 
vialuit lands; regulatory amendments; measures taken 
jarding bowhead and beluga whale management; 
scientific licenses approved; and the Beaufort Sea 
fishery strategy. Programs on harvest data collection 
and beluga hunt monitoring are reported, as well as 
research assessment projects on Arctic char, beluga 
whales, ringed seals, and broad whitefish. Financial 
data is included. 


147,919 

MIC-91-03385/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Economic Analysis 
and Statistics Division, Ottawa (Ontario). 

New Brunswick Atlantic salmon fisheries. 
Economic and commercial analysis report no. 90. 

4 bd. Cook, and R. McGaw. c1991, 64p SSC-FS66- 


This report examines the economic aspects of the At- 
lantic salmon fisheries in N.B. It assesses the econom- 
ic viability of the (currently closed) commercial fishery, 
describes the emerging salmon aquaculture industry, 
and estimates the value of the recreational fishery. 
The potential for maintaining joint recreational and 
—- fisheries is evaluated for the Miramichi 
iver. 


147,920 


MIC-91-03404/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Ottawa (Ontar- 
io). 


147,924 
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Review of the Meziadin — Fishway and Upper 
Nass Biological Programs, 

Canadion 2 data report of fishenes ‘and aquatic 
sciences no. 823. Annual publication. 

D. R. Southgate. c1991, 80p 


This report contains all the daily and cumulative counts 
for all salmon species and steelhead trout passing 
through the Meziadin River fishway in British Columbia. 
Age, sex, and length information for sockeye sampled 
at the Meziadin fishway, Bonnie Creek, Bowser and 
Domdochax Lakes is presented as well as estimates 
be the sockeye escapement for the Upper Nass sys- 
ems. 


147,921 
MIC-91-03406/GAR PC E12/MF E01 
Alberta Oil Sands Environmental Research Program. 
Aquatic Fauna Technical Research Committee, Ed- 
Walleye ind goldeye fisheries investigations in the 

alleye ai e inv in 
Peace-Athabasca Delta, 1975. 
AOSERP report no. 2. 
— B. S. Ott, and A. D. Sekerak. c1976, 

p 


This report presents the results of investigations on 
walleye and goldeye in the Peace-Athabasca Delta in 
1975 as part of a continuing effort to identify effects on 
walleye of the changes in water levels in the Delta that 
were caused by the upstream operation of the Bennett 
Dam (closed in 1968). The report describes walleye in 
the Richardson Lake-Lake Athabasca system; a 
in the lake Claire-Mamawi Lake systems; fiel 

vations of the completed Little Rapids weir on Riviere 
des Rochers; and assessment of field trials of the fea- 
sibility of marking fish with acrylic dye. The report dis- 
cusses spawning success, movement, distribution, 
age structure, weight-length and age-length relation- 
ships and determines the sex ratios for Lake Athabas- 
ca walleye. Results are generally incomplete because 
of the late start (mid-July) to field work. 


147,922 

MIC-91-03493/GAR PC E12/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 

Laboratory diagnosis of fish diseases. 

Canadian translation of fisheries and aquatic 
sciences no. 3054. 

G. D. Goncharov. c1973, 182p 

Translated from Russian. oa published in Rus- 
sian, by Kolos, in Moscow, USSR. 


This book includes the basic readily available methods 
for virological and bacteriological investigations of fish 
diseases employed in medicine and veterinary sci- 
ence. Particular attention is paid to collecting methods 
and methods of preserving native and fixed pathologi- 
cal material. 


147,923 

PB91-197871/GAR PC A03/MF A01 
National Marine Fisheries Service, Charleston, SC. 
Charleston Lab. 

Marine Forensics Program: A Biochemical Method 
to Distinguish Wild from Cultured Fish. 

Technical memo. 

M. L. Jahncke, T. |. J. Smith, and G. T. Seaborn. Mar 
91, 18p NOAA-TM-NMFS-SEFC-227 

Prepared in cooperation with South Carolina Wildlife 
and Marine Resources Dept., Charleston. 


Research is currently underway to develop a biochemi- 
cal method to distinguish wild (illegally caught) from 
cultured fish. The objective is to use fatty acid compo- 
sitional differences to differentiate wild from cultured 
fish. Results indicate that in addition to linoleic acid 
(18:2n6), differences in the concentrations of other 
long chain polyunsaturated fatty acids such as linole- 
nic acid (18:3n3), arachidonic acid (20:4n6), docosa- 
pentaenoic acid (22:5n6), and docosahexaenoic acid 
(22:6n3) could also be used to help distinguish wild 
from cultured fish. 


147,924 

PB91-198671/GAR PC A04/MF A01 
National Marine Fisheries Service, Seattle, WA. 
Marine ry Review, Vol. 52, No. 1, 1990. 
Quarterly rep 

R. P. Clarke. S. S. Yoshimoto, b L. Squire, W. N. 
Witzell, and E. L. Scott. 1990, 53p 

Also available from Supt. of Docs. See also PB91- 
154161 
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Contents: Application of the Leslie Model to Commer- 
cial Catch and Effort of the Slipper Lobster, Scyllarides 
squammosus, Fishery in the Northwestern Hawaiian 
Islands; Distribution and Apparent Abundance of the 
Basking Shark, Cetorhinus maxiumus, off the Central 
and Southern California Coast, 1962-85; Blue Marlin, 
Makaira nigricans, Movements in the Western North 
Atlantic Ocean: Results of a Cooperative Game Fish 
Tagging Program, 1954-88; NOAA/NMFS Develop- 
ments; Foreign Fishery Developments. 


147,925 
PB91-198812/GAR PC A03/MF A01 
American Embassy, Mexico City. 

Annual Fisheries Report: Mexico 1990. 

R. Simpkins, E. Hicks, and M. Glover. 23 May 91, 
17p 

See also PB90-226085. Sponsored by National Marine 
Fisheries Service, Silver Spring, MD. Office of Interna- 
tional Affairs. 


The Mexican fisheries catch totalled 1.6 million metric 
tons (t) in 1990, a 4 percent increase over 1989. The 
shrimp and tuna industry, Mexico’s two main fisheries, 
both reported significant decreases in 1990. The tuna 
catch totalled 138,300 t (-7 percent), while the shrimp 
catch totalled 57,300 t (-17 percent). Large harvest de- 
cline also occurred in anchovy and sardine fisheries (- 
61 percent and -12 percent respectively). The main 
cause for the decline in the tuna catch were natural 
fluctuations in the highseas fisheries stocks, while an- 
chovy, sardine, and shrimp catch declines were attrib- 
uted to extensive over-harvesting. Catch increase, 
however, occurred in the following fisheries: grouper 
(21 percent), snapper (48 percent), finfish (55 per- 
cent), and spanish mackerel (37 percent). Mexican 
companies reported large increases in both frozen (21 
percent) and canned (17 percent) products, but a de- 
Cline in fishmeal and oil production (-10 percent). The 
Mexican balance of trade for fishery products declined 
for the third consecutive year. Exports of marine prod- 
ucts totalled $457 million in 1990, a decrease of 13 
percent, while imports totalled $56 million, an increase 
of 16 percent. The United States remains the largest 
importer of Mexican seafood products, followed by the 
European Community, and Japan. Domestic consump- 
tion of fish and seafood was strong in 1990, especially 
for tuna, the consumption of which totalled 91,000 t, an 
increase of 38 percent. 


Food Technology 


147,926 
DE$1010693/GAR 
Purdue Univ., Lafayette, IN. 
Design and control of energy efficient drying proc- 
esses with specific reference to foods. Quarterly 
report, July 1, 1988-October 1, 1988. 

Progress rept. 

M. Kim, H. Liang, E. Murakami, G. Narsimhan, and 
M. Okos. 14 Oct 88, 38p DOE/ID/12608-T9 
Contract FG0O7-851D12608 

Sponsored by Department of Energy, Washington, DC. 


This report contains a summary of work performed on 
tasks 10 to 14. Task 10 involves revision of the drum 
drying model developed and revised earlier. In its com- 
pleted form, the model should contain three nonlinear 
differential equations covering energy, mass transfer 
and gas phase momentum. The model currently in use 
now employs the vapor pressure gradient as the driv- 
ing force. The vapor pressure is obtained from the iso- 
therm of each material of interest. The revision of this 
model should be complete after an isotherm equation 
is obtained and tested. Task 11 concerns experimental 
studies for model verification. Extrusion of pasta at 
temperatures below 100(degrees)C gave a low porosi- 
ty product, while higher temperatures caused puffing 
and increased porosities. Further variations in extru- 
sion temperatures will enable a study of the relation- 
ship between food structure and mass transfer rates. 
Modification of the high pressure drying apparatus is 
complete; tests with the new dryer should begin next 
quarter. An additional improvement on the original 
design was installation of an oil bath, which is shown to 
provide better temperature control. Task 12 examines 
the thermal properties of foods. A comprehensive col- 
lection of thermal property equations, predictive 
models and measurement techniques has been com- 
piled. A final report on viscoelasticity and thermal prop- 
erties is being organized. Task 13 lists recommenda- 
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tions and strategies for dryer design and control. Con- 
troller design methods are reviewed, and evaluations 
are based on accuracy, stability, response time, and 
robustness of a closed loop system. Task 14 examines 
moisture mobility and interaction in foods. Methods to 
measure porosity are reviewed, and a suitable tech- 
nique will be selected during next quarter. 31 refs., 4 
figs. (MHB) 


147,927 
DE91010698/GAR 
Purdue Univ., Lafayette, IN. 
Design and control of energy efficient drying proc- 
esses with specific reference to foods. Milestone 
6: A detailed summary report on the status of all 
work performed to date in Tasks 10-14. 

Progress rept. 

K. Franzen, M. Kim, H. Liang, E. Murakami, and G. 
Narsimhan. 15 Jul 88, 127p DOE/ID/12608-T8 
Contract FG07-851D12608 

Sponsored by Department of Energy, Washington, DC. 


This report contains a detailed summary of all work 
performed to date. Task 10 involves a comprehensive 
review of drying theory. Proposed mass transfer mech- 
anisms include liquid and vapor diffusion, capillary 
flow, surface diffusion, hydrodynamic flow, and evapo- 
ration/condensation processes. Pasta was chosen as 
a model system in this project since it is macroscopi- 
cally homogenous and can be made under controlled 
conditions. Task 11 involves experimental drying stud- 
ies. A high pressure drying apparatus is available for 
studies related to the revision of the fundamental 
drying model. The dryer will require two major modifi- 
cations for the planned tests: installation of a pressure 
control valve and recirculation of exhaust gas. A tray 
dryer was used to measure the shrinkage coefficient of 
nonfat milk, and will be used for further tests on nonfat 
milk, as well as whey and tomato puree. A method of 
economic analysis regarding use of mechanical vapor 
recompression is presented. Task 12 involves food 
quality studies. A model of nonenzymatic browning 
(NEB) was developed based on NEB in skim milk sam- 
ples containing 3.5--50% moisture, exposed to tem- 
peratures of 35--130(degrees)C. The browning rate 
was zero order after a lag period, and the temperature 
dependence fit an Arrhenius relation. The critical mois- 
ture occurs between 4% and 11% moisture. Task 13 
addresses recommendations and strategies for dryer 
design and control. Moisture sensors were reviewed 
with specific reference to their on-line applicability. The 
IR sensor was found to be the most promising. Task 14 
examined moisture mobility and interaction in foods. 
The BET adsorption method using nitrogen gas was 
applied to pasta, skim milk and egg albumin systems. 
The data obtained do not show good reproducibility, 
possibly due to an inadequate sample size. The possi- 
bility of using water vapor adsorption will be studied in 
future experiments. 210 refs., 30 figs., 22 tabs. (MHB) 
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147,928 

DE$1623334/GAR PC A03/MF A01 
Comision de Energia Atomica, Havana (Cuba). 
Determinacion de la dosis de irradiacion adecuada 
para la inhibicion de la germinacion de la papa var- 
iedad Baraka. (Irradiation dose for the inhibition of 
the sprouting of Baraka variety potatoes). 

B. Perez Rivero, R. Salcines, and E. Prieto. 1990, 
18p CEAC-R-2-90 

In Spanish. 

U.S. Sales Only. 


Baraka variety potatoes graded in the packing house, 
were irradiated with doses of 0.08; 0.10; 0.15 and 0.20 
kGy after a two weeks curing period. The potatoes 
were stored for five months at 12(sup 0) +- 2(sup 0)C 
and relative humidity of 85 to 95%, and to determine 
the percentages of sprouting, rotting and loss in 
weight. It was concluded that doses of 0.08 kGy or 
more inhibited definitively the sprouting process. Less 
total losses and better commercial quality were ob- 
tained with a dose of 0.08 kGy the last of the store. 13 
refs. (Atomindex citation 22:028503) 


147,929 

DE91772292/GAR PC A03/MF A01 
National Inst. of Radiological Sciences, Chiba (Japan). 
Radioactivity survey data in Japan, part 2. Dietary 
materials. 

Jul 90, 46p NIRS-RSD-91 

U.S. Sales Only. 


Samples of total diet which is a full one day ordinary 
diet including three meals, water, tea and other in-be- 
tween snacks for five persons; rice; milk; vegetables; 


tea; and fish, shellfish and seaweeds were collected 
and pretreated. The details of sample collection are 
tabulated. The preparation of samples for radiochemi- 
cal analysis is described in detail. The method of sepa- 
ration of strontium-90 and cesium-137 is described 
also in detail. After the radiochemical separation, the 
mounted precipitates were counted for activity using 
low background beta counters and thus the content of 
strontium-90 and cesium-137 per sample was ob- 
tained. From the results, concentrations of these nu- 
clides in the original samples were calculated. The 
concentration data of strontium-90 and cesium-137 
are shown for dietary materials from some of 32 con- 
tracted prefectures both as tabulated data of mostly 
1989 and as plotted change-curves for 1985 through 
1989. (M.T.). 


147,930 

PATENT-5 019 403 Not available NTIS 
Department of Agriculture, a DC. 

Coatings for Substrates Including High Moisture 
Edible Substrates. 

Patent. 

J. M. Krochta. Filed 13 Dec 89, patented 28 May 91, 
1p PB91-202457, PAT-APPL-7-450 192 

Supersedes PB90-170606. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


The patent describes a method for coating substrates, 
including high moisture substrates and substrates 
having high moisture at the surface, with emulsions or 
suspensions of a water-soluble protein material and 
hydrophobic material. By adjusting the pH of the pro- 
tein material in the emulsion or suspension to its isoe- 
lectric point in situ, that is, when the emulsion or sus- 
pension is in contact with the substrate, the protective 
properties of the resulting film are improved. Sub- 
strates coated by the method showed greatly reduced 
moisture loss. The method provides a way to form 
stable films on substrates having moist surfaces. The 
method is particularly useful to protectively coat agri- 
cultural products, including edible high moisture prod- 
ucts, which are subject to deterioration from moisture 
loss, respiration or oxidation. 


147,931 

PB91-198150/GAR PC A03/MF A01 
Federation of American Societies for Experimental Bi- 
ology, Bethesda, MD. 

Emerging Issues in Food Safety and Quality for the 
Next Decade. 

Technical rept. 

E. O. Titus, J. M. Talbot, K. D. Fisher, and D. J. 
Raiten. Feb 91, 45p 

Contract FDA-223-88-2124 

Sponsored by Food and Drug Administration, Wash- 
ington, DC. Center for Food Safety and Applied Nutri- 
tion. 


The report identifies several scientific issues that are 
likely to have a significant impact on the Food and 
Drug Administration (FDA) in the next ten years. The 
report estimates that the most important issues are 
likely to rise from the impact of scientific and techno- 
logical advances, imports and the increasing interna- 
tionalization of the food supply and the necessity for 
FDA to continue implementing diverse functions with 
inadequate resources. 


147,932 

PB91-207936/GAR PC A03/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 

Introduction to the World of Natural Colour. 

B. S. Henry. 29 Aug 90, 25p UNIDO-I0.48(SPEC.) 


The publication on natural color - covers the following: 
the role of colors in the food industry; synthetic colors; 
natural colors widely used by the European food indus- 
try; production process; blending colors; quality con- 
trol; specifications; and color additives. 


General 


147,933 


MIC-91-03001/GAR PC E12/MF E01 





Saskatchewan Agriculture and Food. Statistics Sec- 
tion, Regina (Canada). 

Saskatchewan Agriculture and Food. Statistics 
Section: Agricultural statistics, 1987. 

Annual publication. 

c1988, 168p 


Annual handbook containing data on farm finance, 
crops, livestock and poultry, weather and climate. Data 
is given for the current year, the past 20 years and ear- 
lier dates. This handbook will be useful to agriculture’s 
decision-makers: Producers, agribusiness and govern- 
ment. 


147,934 


MIC-91-03008/GAR PC E07/MF E01 
Statistics Canada. Maritime Office, Truro (Nova 
Scotia). 

Statistics Canada. Maritime Office: Agricultural 
statistics, 1990. 

Annual publication. 

c1990, 52p 

Text in English and French (Bilingual). 


This document presents a statistical overview of finan- 
cial data such as farm operators’ income, farm cash 
receipts, operating expenses, farm production, input 
price and consumer price indices. Also includes sales, 
consumption, and production data for each sector of 
the industry including dairying, livestock, poultry, field 
crops, and fruits and vegetables. As well, includes se- 
lected data on population, greenhouse operations, api- 
aries and honey production, maple products, fur farms, 
food disappearance, grain shipments, and fertilizer 
and limestone sales. 


147,935 


MIC-91-03128/GAR PC E12/MF E01 
Saskatchewan Agriculture and Food. Statistics Sec- 
tion, Regina (Canada). 

Saskatchewan Agriculture and Food. Statistics 
Section: Agricultural statistics, 1989. 

Annual publication. 

c1990, 179p 


Annual handbook containing data on farm finance, 
crops, livestock and poultry, weather and climate. Data 
is given for the current year, the past 20 years and ear- 
lier dates. This handbook will be useful to agriculture’s 
decision-makers: Producers, agribusiness and govern- 
ment. 


147,936 


MIC-91-03151/GAR PC E07/MF E01 
Statistics Canada. Agriculture/Natural Resources Divi- 
sion, Halifax (Nova Scotia). 

Nova Scotia agricultural statistics, 1990. 

Annual publication. 

c1991, 60p 


Series of tables detailing farm activity, including finan- 
cial indicators, livestock, dairy, poultry, field crops, and 
fruits and vegetables. Data is also given on climate 
and such miscellaneous operations as maple prod- 
ucts, greenhouse operation, farm use of limestone, fer- 
tilizer and limestone sales, feed freight assisted ship- 
ments, exports, and consumer price indexes. Data is 
generally given by area, whether county or province, 
for current and the previous 10 years. 


147,937 

MIC-91-03330/GAR 

Alberta Agriculture, Edmonton. 
Alberta’s agricultural processing industry directo- 
ry, 1991. 

c1991, 100p 


PC E12/MF E01 


Directory of the agricultural processing industry, listing 
firms by category, location and company. A definition 
is given for each category used. Information on listed 
businesses include president, general manager, sales 
manager, product(s), and brand name(s). 


ASTRONOMY & 
ASTROPHYSICS 


Astrogeology 


147,938 

DE91011195/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Properties of planetary fluids at high shock pres- 
sures and temperatures. 

W. J. Nellis, A. C. Mitchell, N. C. Holmes, and P. C. 
McCandless. Mar 91, 28p UCRL-JC-106880, CONF- 
910196-1 

Contract W-7405-ENG-48, Grant W16.180 

U.S. Japan seminar on high pressure research in min- 
eral physics: applications to earth and planetary sci- 
ences (4th), Ise (Japan), 15-18 Jan 1991. Sponsored 
by Department of Energy, Washington, DC. 


Models of the interiors of Uranus and Neptune are dis- 
cussed. Pressures and temperatures in the interiors 
can be achieved in representative constituent molecu- 
lar fluids by shock compression. Experimental tech- 
niques are described and recent results for synthetic 
— and hydrogen are discussed. 19 refs., 4 figs., 1 
tab. 


147,939 

N91-22984/9/GAR PC A14/MF A02 
Lunar and Planetary Inst., Houston, TX. 
Scientific Results of the NASA-Sponsored Study 
Project on Mars: Evolution of Voicanism, Tecton- 
ics, and Volatiles. 

S. C. Solomon, V. L. Sharpton, and J. R. Zimbelman. 
1990, 315p NAS 1.26:188056, LPI-TR-90-06, NASA- 

CR-188056 

Contract NASW-4066 


No abstract available. 


147,940 
N91-22985/6/GAR 
(Order as N91-22984/9/GAR, PC A14/MF 


A02) 
Jet Propulsion Lab., Pasadena, CA. 
Evolution of Tharsis: Implications of Gravity, To- 
pography, and Tectonics (Abstract Only). 
W. B. Banerdt, and M. P. Golombek. 1990, 2p 
In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 63-64. 


Dominating the Western Hemisphere of Mars, the 
Tharsis rise is an elongate area centered on Syria 
Planum that ascends as much as 8 to 10 km above the 
datum. It is intensely fractured by long, narrow grabens 
that extend radially hundreds of kilometers beyond the 
rise and is ringed by mostly concentric wrinkle ridges 
that formed over 2,000 km from the center of the rise. 
Its size, involving a full hemisphere of Mars, gives it a 
central role in the thermo-tectonic evolution of the 
planet and has stimulated a number of studies at- 
tempting to determine the sequence of events respon- 
sible for this feature. The constraints that gravity and 
topography data place on the current structure of 
Tharsis, along with insights into its development de- 
rived from comparisons of detailed regional mapping 
of faulting with theoretical deformation models are re- 
viewed. Finally, a self-consistent model for the struc- 
ture of Tharsis is proposed. 


147,941 
N91-22986/4/GAR 

(Order as N91-22984/9/GAR, PC —_ 

0 

National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Martian Impact Craters: Continuing Analysis of 
Lobate Ejecta Sinuosity (Abstract Only). 
N. G. Barlow. 1990, 2p 
In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 65-66. 


The lobate ejecta morphology surrounding most fresh 
Martian impact craters can be quantitatively analyzed 


147,944 
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to determine variations in ejecta sinuosity with diame- 
ter, latitude, longitude, and terrain. The results of such 
studies provide another clue to the question of how 
these morphologies formed: are they the results of va- 
porization of subsurface volatiles or caused by ejecta 
entrainment in atmospheric gases. Kargel provided a 
simple expression to determine the degree of non-cir- 
cularity of an ejecta blanket. This measure of sinuosity, 
called ‘lobateness’, is given by the ratio of the ejecta 
perimeter to the perimeter of a circle with the same 
area as that of the ejecta The Kargel study of 538 
rampart craters in selected areas of Mars led to the 
suggestion that lobateness icreased with increasing 
diameter, decreased at higher latitude, and showed no 
dependence on elevation or geologic unit. Major prob- 
lems with the Kargel analysis are the limited size and 
distribution of the data set and the lack of discrimina- 
tion among the different types of lobate ejecta mor- 
phologies. Bridges and Barlow undertook a new loba- 
teness study of 1582 single lobe (SL) and 251 double 
lobe (DL) craters. The results are summarized. These 
results agree with the finding of Kargel that lobateness 
increases with increasing diameter, but found no indi- 
cation of a latitude dependence for SL craters. The 
Bridges and Barlow study has now been extended to 
multiple lobe (ML) craters. Three hundred and eighty 
ML craters located across the entire Martian surface 
were studied. ML craters provide more complications 
to lobateness studies than do SL and DL craters - in 
particular, the ejecta lobes surrounding the crater are 
often incomplete. Since the lobateness formula com- 
pares the perimeter of the ejecta lobe to that of a 
circle, the analysis was restricted only to complete 
lobes. The lobes are defined sequentially starting with 
the outermost lobe and moving inward. 


147,942 
N91-22990/6/GAR 
(Order as N91-22984/9/GAR, PC A14/MF 
A02 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

MEVTV Study: Early Tectonic Evolution of Mars: 
Crustal Dichotomy to Valles Marineris. 

H. V. Frey, and R. A. Schultz. 1990, 2p 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 162-163. 


Several fundamental problems were addressed in the 
early impact, tectonic, and volcanic evolution of the 
martian lithosphere: (1) origin and evolution of the fun- 
damental crustal dichotomy, including development of 
the highland/lowland transition zone; (2) growth and 
evolution of the Valles Marineris; and (3) nature and 
role of major resurfacing events in early martian histo- 
ty. The results in these areas are briefly summarized. 


147,943 
N91-22991/4/GAR 
(Order as N91-22984/9/GAR, PC A14/MF 
A02 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Are Noachian-Age Ridged Plains (Npir) Actually 
Early Hesperian in Age (Abstract Only). 

H. V. Frey, C. E. Doudnikoff, and A. M. Mongeon. 
1990, 2p 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 164-165. 


Whether or not the Npir units in Memnonia and Argyre 
truly represent ridged plains volcanism of Noachian 
age or are simply areas of younger (Early Hesperian 
age) volcanism which failed to bury older craters and 
therefore have a greater total crater age than really 
applies to the ridged plains portion of those terrains is 
examined. The Nuekum and Hiller technique is used to 
determine the number of preserved crater retention 
surfaces in the Memnonia and Argyre regions where 
Scott and Tanaka show Nplr units to be common. The 
results for cratered terrain (Npl) in Memnonia is sum- 
marized along with those for ridged plains (Nplr) in 
both Memnonia and Argyre, and they are compared 
with similar results obtained for Tempe Terra and 
Lunae Plunum. 


147,944 
N91-22992/2/GAR 

(Order as N91-22984/9/GAR, PC ae 
Jet Propulsion Lab., Pasadena, CA. 
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Does Wrinkle Ridge Formation on Mars Invoive 
Most of the Lithosphere. 

M. P. Golombek, J. Suppe, W. Narr, J. B. Plescia, 
and B. Banerdt. 1990, 2) 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 168-169. 


Recent work on the origin of wrinkle ridges suggests 
that they are compressional tectonic features whose 
subsurface structure is not understood. Some charac- 
teristics of Martian wrinkle ridges are reviewed which 
suggest that they are the surface expression of thrust 
faults that extend through much of the lithosphere. 


147,945 


N91-22993/0/GAR 
(Order as N91-22984/9/GAR, PC A14/MF 
A02 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Volatile Compounds in Shergottite and Nakhlite 
Meteorites (Abstract Only). 

J. L. Gooding, K. E. Aggrey, and D. W. Muenow. 
1990, 2p 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 170-171. Pre- 
pared in Cooperation with Ramapo Coll. Of New 
Jersey, Mahwah. 


Since discovery of apparent carbonate carbon in 
Nakhla, significant evidence has accumulated for oc- 
currence of volatile compounds in shergotties and 
nakhlites. Results are presented from a study of vola- 
tile compounds in three shergottites, one nakhlite, and 
three eucrite control samples. Shergotties 
ALHA77005, EETA79001, and Shergotty, and the 
nakhlite Nakhlia, all contain oxidized sulfur (sulfate) of 
preterrestrial origin; sulfur oxidation is most complete 
in EETA79001/Lith-C. Significant bulk carbonate was 
confirmed in Nakhla and trace carbonate was substan- 
tiated for EETA79001, all of which appears to be pre- 
terrestrial in origin. Chlorine covaries with oxidized 
sulfur, whereas carbonate and sulfate are inversely re- 
lated. These volatile compounds were probably 
formed in a highly oxidizing, aqueous environment 
sometime in the late stage histories of the rocks that 
are now represented as meteorites. They are consist- 
ent with the hypothesis that shergottite and nakhlite 
meteorites originated on Mars and that Mars has sup- 
ported aqueous geochemistry during its history. 


147,946 
N91-22994/8/GAR 

(Order as N91-22984/9/GAR, PC —_ 
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Jet Propulsion Lab., Pasadena, CA. 
Weathering and Erosion of the Polar Layered De- 
posits on Mars (Abstract Only). 
K. E. Herkenhoff. 1990, 2) 
In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 176-177. 


The Martial polar layered deposits are widely believed 
to be composed of water ice and silicates, but the rela- 
tive amount of each component is unknown. The con- 
ventional wisdom among Mars researchers is that the 
deposits were formed by periodic variations in the dep- 
osition of dust and ice caused by climate changes over 
the last 10 to 100 million years. It is assumed here that 
water ice is an important constituent of the layered de- 
posits, that the deposits were formed by eolian proc- 
esses, and that the origin and evolution of the north 
and south polar deposits were similar. Weathering of 
the layered deposits by sublimation of water ice can 
account for the geologic relationships in the polar re- 
gions. The nonvolatile components of the layered de- 
posits appears to consist mainly of bright red dust, with 
small amounts of dark dust or sand. Dark dust, per- 
haps similar to the magnetic material found at the 
Viking Lander sites, may perferentially form filamenta- 
residue particles upon weathering of the deposits. 
ince eroded, these particles may saltate to form the 
dark dunes found in both polar regions. 
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National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
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— Crater Counts on Elysium Mons (Abstract 
nly). 

K. Mcbride, and N. G. Barlow. 1990, 1p 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 207. 


Without returned samples from the Martian surface, 
relative age chronologies and stratigraphic relation- 
ships provide the best information for determining the 
ages of geomorphic features and surface regions. 
Crater-size frequency distributions of six recently 
mapped geological units of Elysium Mons were meas- 
ured to establish their relative ages. Most of the cra- 
ters on Elysium Mons and the adjacent plains units are 
between 500 and 1000 meters in diameter. However, 
only craters 1 km in diameter or larger were used be- 
cause of inadequate spatial resolution of some of the 
Viking images and to reduce probability of counting 
secondary craters. The six geologic units include all of 
the Elysium Mons construct and a portion of the plains 
units west of the volcano. The surface area of the units 
studied is approximately 128,000 sq km. Four of the 
geologic units were used to create crater distribution 
curves. There are no craters larger than 1 km within 
the Elysium Mons caldera. Craters that lacked raised 
rims, were irregularly shaped, or were arranged in a 
linear pattern were assumed to be endogenic in origin 
and not counted. A crater frequency distribution analy- 
sis is presented. 
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National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Iron Mineralogy of a Hawaiian Palagonitic Soil with 
Mars-Like Spectral and Magnetic Properties (Ab- 
stract Only). 

R. V. Morris, J. L. Gooding, H. V. Lauer, and R. B. 
Singer. 1990, 2p 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 223-224. 


Visible and near-IR spectral data for some palagonitic 
soils from Mauna Kea, Hawaii, are similar to corre- 
sponding spectral data for Mars. It is important to un- 
derstand the composition, distribution, and mineralogy 
of the ferric-bearing phases for the best spectral ana- 
logues because the correspondence in spectral prop- 
erties implies that the nature of their ferric-bearing 
phases may be similar to those on Mars. In order to 
constrain interpretations of the Martian data, a variety 


‘of palagonitic soils should be studied in order to estab- 


lish to what extent differences in their spectral data 
correspond to differences in the mineralogy of their 
ferric-bearing phases. Spectral (350-2100 nm), Moss- 
bauer, magnetic, and some compositional data for one 
of a suite of Hawaiian palagonitic soils are presented. 
The soil (HWMK1) was collected below the biologically 
active zone from the sides of a gully cut at 9000 ft ele- 
vation on Mauna Kea. The soil was wet sieved with 
freon into seven size fractions less than 1 mm. 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Evolution of the Olympus Mons Caldera, Mars (Ab- 
stract Only). 

inis-mark, M. S. Robinson, and M. T. 


in Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 225-226. 


Extensive high-resolution (15 to 20 m/pixel) coverage 
of Olympus Mons volcano permits the investigation of 
the sequence of events associated with the evolution 
of the nested summit caldera. The sequence of the 
intra-caldera events is well illustrated by image data 
collected on orbits 473S and 474S of Viking Orbiter 1. 
These data cover both the oldest and youngest por- 
tions of the caldera floor. The chronology inferred from 
the observations is presented which in turn can be in- 
terpreted in terms of the internal structure of the volca- 
= —y magma chamber depth and the existence of 
ikes). 
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Jet Propulsion Lab., Pasadena, CA. 

Photoclinometric Analysis of Wrinkle Ridges on 
Lunae Planum, Mars (Abstract Only). 

J. B. Plescia. 1990, 2p 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 241-242. 


Wrinkle ridges are common morphologic features on 
Mars. Both volcanic and tectonic mechanisms were 
suggested to explain their origin; recent work has fo- 
cused on a compressional origin. Analysis of terrestrial 
analogs has greatly influenced and aided the under- 
standing of wrinkle ridge formation. An important 
aspect necessary to intrepret structure is topography. 
Topographic profiles across ridges can provide impor- 
tant constraints for models of internal structure and 
analyzing deformation associated with ridges. Topo- 
graphic maps of Mars are too coarse to resolve the 
topography of individual ridges; therefore, monoscopic 
photoclinometry was used to derive topographic pro- 
files for the ridges. Profiles spaced a few kilometers 
apart were obtained for each ridge, the number de- 
pended on ridge length, morphology, and albedo varia- 
tion. Photoclinometry relies on pixel brightness vari- 
ations which results from topography, albedo, or both. 
Because of the albedo variations, photoclimometric 
profiles can not be extended across large distances, 
such as between adjacent ridges (about 20 to 80 km). 
However, the technique is applicable to shorter dis- 
tances, such as the distance across typical ridges. Pro- 
files were measured across the ridge and extended a 
few kilometers on either side, including all visible com- 
ponents of the ridge. The results of these measure- 
ments and the use of internal structure and topograph- 
ic profile models for estimating the shortening due to 
folding and faulting are discussed. 
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Young Flood Lavas in the Elysium Region, Mars 
(Abstract Only). 

J. B. Plescia. 1990, 2p 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 243-245. 


The nature and origin of a smooth plains unit (the Cer- 
berus Plains) in southeastern Elysium and western 
Amazonis are reported. The interpretation that the 
Cerberus Plains resulted from flood plains style vol- 
canism late in martian history is presented which car- 
ries implications for martian thermal history and vol- 
canic evolution of a global scale. Although central con- 
struct volcanism (e.g., Olympus Mons) has long been 
recognized as occurring late in time, flood volcanism 
has not. Flood volcanism has been suggested as the 
origin of the ridged plains units (e.g., Lunae Planum, 
Solis, and Sinai Planum). This type of volcanic activity 
generally occurred early, and in Tharsis, the style of 
volcanism evolved from flood eruptions into central- 
ized eruptions which built the large Tharsis Montes 
and Olympus Mons shields. Volcanism in the Elysium 
region seems to have followed a similar trend from 
flood eruptions to central construct building. But, the 
Cerberus Plains indicate that the volcanic style re- 
turned to flood eruption gee after central construc- 
tional volcanism had ended. 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
—— Evolution of the Early Martian Hydro- 
ere. 
. W. Schaefer. 1990, 2p 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 255-256. 


The chemical evolution of the early Martian hydro- 
sphere is discussed. The early Martian ocean can be 
modeled as a body of relatively pure water in equilibri- 
um with a dense carbon dioxide atmosphere. The 
chemical weathering of lavas, pyroclastic deposits, 





and impact melt sheets would have the effect of neu- 
tralizing the acidity of the juvenile water. As calcium 
and other cations are added to the water by chemical 
weathering, they are quickly removed by the precipita- 
tion of calcium carbonate and other minerals, forming 
a deposit of limestone beneath the surface of the 
ocean. As the atmospheric carbon dioxide pressure 
and the temperature decrease, the Martian ocean 
would be completely frozen. Given the scenario for the 
chemical evolution of the northern lowland plains of 
Mars, it should be possible to draw a few conclusions 
about the expected mineralogy and geomorphology of 
this regions. 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Complex Early Rifting in Valles Marineris: Results 
from Preliminary Geologic Mapping of the Ophir 
Planum Region of Mars (Abstract Only). 
R. A. Schultz. 1990, ip 
In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 259. 


Photogeologic mapping of the Ophir Planum quadran- 
gle was undertaken to solve two main problems: (1) 
what controlled the location, orientation, and growth of 
Ophir Planum grabens; and (2) how are the grabens 
and trough faulting related. The rich geological history 
of the Ophir Planum quadrangle underscores the fun- 
damental importance of faulting in the early growth of 
Valles Marineris. 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Possible Deficiency of Large Martian Craters and 
Relative Cratering of the Terrestrial Planets (Ab- 
stract Only). 

R. A. Schultz. 1990, 2p 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 261-262. 


Mars appears to be deficient in large craters relative to 
Mercury and the Moon. This relative deficiency con- 
flicts with the interpretation of a common population of 
impactors within the early inner solar system and sug- 
gest either of two possibilities. If the apparent deficien- 
cy of martian craters is real then the population of im- 
pactors at Mars differed significantly from that closer 
to the Sun. If the apparent deficiency is not real then 
the complete crater inventory of Mars should be similar 
to those of Mercury and the Moon, supporting the in- 
terpretation of a single population of impactors. These 
alternate possibilities can be tested by comparing re- 
vised inventories that include partly buried or eroded 
craters to an estimate of Mars’ possible relative crater 
deficiency. 
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Strike-Slip Faulting, Wrinkle Ridges, and Time Vari- 
able Stress States in the Coprates Region of Mars 
(Abstract Only). 
R. A. Schultz. 1990, 1p 
In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 263. 


The existence of strike-slip faults was recently docu- 
mented in two locations on Mars. Two clear examples 
are reviewed located southeast of Valles Marineris and 
preliminary evidence is presented for more widespread 
strike-slip deformation elsewhere in Coprates. The first 
two examples show that strike-slip faulting occurred in 
a broad zone east of the Coprates Rise spanning ap- 
proximately 400 km east-west by perhaps 1000 km 
north-south. The last example suggests that the 
growth of major wrinkle ridges throughout Coprates 
may have been influenced by horizontally directed 
shear stresses and that more than one generation of 
ridges was produced. Thus, ‘compressional’ deforma- 
tion of ridged plains south of Valles Marineris was spa- 


tially heterogeneous and a temporal change in stress 
may have been involved. 
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National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Geology, Structure, and Statistics of Multi-Ring 
Basins on Mars (Abstract Only). 

R. A. Schultz, and H. V. Frey. 1990, 1p 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evoluation 
of Volcanism, Tectonics, and Volatiles p 265. 


Available data on Martian multi-ring basins were com- 
piled and evaluated using the new 1:15 million scale 
geologic maps of Mars and global topography was re- 
vised as base maps. Published center coordinates and 
ring diameters of Martian basins were plotted by com- 
puter and superimposed onto the base maps. In many 
cases basin centers or ring diameters or both had to 
be adjusted to achieve a better fit to the revised maps. 
It was also found that additional basins can explain 
subcircular topographic lows as well as map patterns 
of old Noachian materials, volcanic plains units, and 
channels in the Tharsis region. 
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Jet Propulsion Lab., Pasadena, CA. 
Radar-Echo Model for Mars (Abstract Only). 
T. W. Thompson, and H. J. Moore. 1990, 2p 
In Lunar and Planetary inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, Amd Volatiles p 283-284. 


Researchers developed a radar-echo model for Mars 
based on 12.6 cm continuous wave radio transmis- 
sions backscattered from the planet. The model 
broadly matches the variations in depolarized and po- 
larized total radar cross sections with longitude ob- 
served by Goldstone in 1986 along 7 degrees S. and 
yields echo spectra that are generally similiar to the 
observed spectra. Radar map units in the model in- 
clude an extensive cratered uplands unit with weak de- 
polarized echo cross sections, average thermal iner- 
tias, moderate normal refelectivities, and moderate 
rms slopes; the volcanic units of Tharsis, Elysium, and 
Amazonis regions with strong depolarized echo cross 
sections, low thermal inertia, low normal reflectivities, 
and large rms slopes; and the northern planes units 
with moderate to ae depolarized echo cross sec- 
tions, moderate to very high thermal inertias, moderate 
to large normal reflectivities, and moderate rms 
slopes. The relevance of the model to the interpreta- 
tion of radar echoes from Mars is discussed. 
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National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Pre-Terrestrial Origin of Rust in the Nakhia Meteor- 
ite (Abstract Only). 
S. J. Wentworth, and J. L. Gooding. 1990, 2p 
In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 298-299. 


The authors present quantative elemental composi- 
tions and summarize textural evidence for the pre-ter- 
restrial origin of rust on the Nakhia meteorite. The ma- 
terial in question is called ‘rust’ because its phase 
composition remains unknown. Compelling evidence 
for the pre-terrestrial origin of the rust is found in rust 
veins truncated by fusion crust and preserved as faults 
in sutured igneous crystals. Rust veins that approach 
the meteorite’s fusion crust become discontinuous and 
exhibit vugs that suggest partial decrepitation; no veins 
that penetrate the fusion crust have been found. Be- 
cause the rust probably contains volatile compounds, 
it is reasonable to expect that heating near the ablation 
surface (formed during atmospheric entry to Earth) 
would encourage devolatilization of the rust. Hence, 
the absence of rust veins in fusion crust and vugs in 
rust veins near fusion crust clearly imply that the rust 
existed in the meteorite before atmospheric entry. 
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Possible Aeolian Megarippies on Mars (Abstract 


S. H. Williams. 1990, 2p 
In Its Scientific Results of the NASA-Sponsored Study 
Project on MARS: Evolution of Volcanism, Tectonics, 
and Volatiles p 304-305. 


Viking orbiter image frames 442B01-10, at 8 m/pxi res- 
olution show that valley floors are not smooth at all, 
but rather are covered with mounds of material inter- 
preted as dunes. Striations oriented perpendicular to 
the valley axis can be seen in several locations. The 
striations are here interpreted to be aeolian megarip- 
ples formed from debris weathered from the yardangs. 
Terrestrial aeolian megaripples have wavelengths up 
to 25 m; it is not unreasonable that larger megaripples 
might form under favorable Martian conditions, given 
the wind speeds available and the lower Martian gravi- 
ty. If the megaripple interpretation is correct, then by 
terrestrial analog the deposit in which they occur has a 
bimodal particle size distribution. One size will undergo 
saltation; the other, concentrated at the crests of the 
megaripples, is too large/and or too dense to be put 
into saltation. For Mars the former is sand-sized, the 
ps me gravel-sized, provided the materials have typical 
lensities. 


147,960 


N91-23009/4/GAR 
(Order as N91-22984/9/GAR, PC A14/MF 


A02) 

Lunar and Planetary Inst., Houston, TX. 
Prelimina ing Near the Nilosyrtis 
Mensae, 
S. H. Williams, and J. R. Zimbeliman. 1990, 2p 
In Its Scientific Results of the NASA-Sponsored Study 

ject on MARS: Evolution of Volcanism, Tectonics, 
and Volatiles p 306-307. 


Virtually the entire map area is mantied by an irregular 
deposit of material that is apparently fine-grained and 
erodible. It is also extremely young, as there is not a 
single crater larger than 1 km in the map area that was 
emplaced atop the mantle. Knobs abound in the study 
area; many are presumably caused by the mantling of 
pre-existing topography. In many cases the older knob 
of the core is e . Many such knob cores are sur- 
rounded by small scarplets; it is not yet clear whether 
the scarplets are the eroded edges of mantle beds that 
at one time draped over the knob core and have been 
subsequently exposed by erosion, or whether they are 
eroded versions of lobate debris aprons. Many craters 
in the study area contain concentric crater fill, which 
may indicate downslope movement of volatile-rich ma- 
terials or repeated cycles of aeolian gradation. 
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M. T. Zuber, and P. J. Mouginis-mark. 1990, 2p 

In Lunar and Planetary Inst., Scientific Results of the 

NASA-Sponsored Study Project on MARS: Evolution 

of Volcanism, Tectonics, and Volatiles p 321-322. 


The summit caldera of the Olympus Mons voicano ex- 
hibits one of the clearest examples of tectonic proc- 
esses associated with shield volcanism on Mars. The 
radial distance from the center of the transition from 
concentric ridges to concentric graben within the 
oldest crater provides a constraint on the geometry 
and depth of the subsurface magmatic reservoir at the 
time of subsidence. Here, researchers use this con- 
straint to investigate the size, shape, and depth of the 
reservoir. Their approach consists of calculating radial 
surface stresses corresponding to the range of subsur- 
face pressure distributions representing an evacuating 
magma chamber. They then compare stress patterns 
to observed radial positions of concentric ridges 
and graben. The problem is solved by employing the 
finite element approach using the program TECTON. 
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Space Scie 
and Thermal Evolution of Mars. 

G. Schubert, S. C. Soloman, D. L. Turcotte, M. J. 
Drake, and N. H. Si . 5 Feb 90, 85p NAS 
1.26:188095, NASA-CR-188095 
Contracts NAG9-39, NAG5-814 
Revised. 
The thermal evolution of Mars is governed by subsoli- 
dus mantie convection beneath a thick lithosphere. 
Models of the interior evolution are developed by para- 
meterizing mantle convective heat transport in terms 
of mantle viscosity, the superadiabatic temperature 
rise across the mantle, and mantle heat production. 
Geological, geophysical, and hemical observa- 
tions of the compositon and structure of the interior 
and of the timing of major events in Martian evolution 
are used to constrain the model computations. Such 
evolutionary events include global differentiation, at- 
mospheric outgassing, and the formation of the hemi- 

ical dichotomy and Tharsis. Numerical calcula- 
tions of fully three-dimensional, spherical convection in 
a shell the size of the Martian mantle are performed to 
explore plausible patterns of Martian mantel convec- 
tion and to relate convective features, such as plumes, 
to surface features, such as Tharsis. The results from 
the model calculations are presented. 
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Carbon in Chondrites: Distribution and Structure. 
Doctoral thesis. 


J. Makjanic. 20 Sep 90, 121p 


In order to acquire more detailed understanding of the 
mechanism of extraterrestrial carbon formation, espe- 
cially at non-equilibrium conditions, knowledge of the 
distribution of carbon in stony meteorites on a microm- 
eter scale is indispensable. It is also necessary to 
know more about the structural form of the elemental 
carbon in these meteorites. A general introduction to 
the subject of meteorites, specifically chondrites, and 
i +) ergy of carbon research is given in Chapter 

In Chapter 2, the experimental techniques used are 
dummben Chapters 3 and 4 present the experimental 
results obtained by studying different phases of the 
carbonaceous chondrite Allende. The meteorite is of 
special significance due to its primitive nature, specific 
features and abundances of available material. In 
Chapter 5 the measurements of carbon content and 
chemical form in matrices of ordinary chondrites cov- 
ering all groups (H, L and LL) and petrologic types (3, 
4, 5, 6), especially with regard to their mutual relation- 
ship, are presented. Finally, in Chapter 6 general con- 
clusions, based on the gathered data, including pro- 
posed interpretations and suggestions for further re- 
search, are given. 
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L. S. Marochnik, L. M. Mukhin, and R. Z. Sagdeev. 
1991, 13p 

In NAS-Nrc, Planetary Sciences: American and Soviet 
Research p 246-258 (See N91-22960 14-90). 


Views of the large-scale structure of the solar system, 
consisting of the Sun, the nine planets and their satel- 
lites, changed when Oort demonstrated that a gigantic 
cloud of comets (the Oort cloud) is located on the pe- 
riphery of the solar system. The following subject 
areas are covered: (1) the Oort cloud’s mass; (2) Hill’s 
cloud mass; (3) angular momentum distribution in the 
solar system; and (4) the cometary cloud around other 
Stars. 
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Chaotic Dynamics of Comets and the Problems of 
Hy Oort C 

Z. Sa and G. M. Zaslavskiy. 1991, 11p 
5 Mass rc, Planetary Sciences: American and Soviet 
Research p 259-269. 


The dynamic properties of comets entering the plane- 
tary zone from the Oort cloud are discussed. Even a 
very slight influence of the large planets can trigger 
stochastic cometary dynamics. Multiple interactions of 
comets with the large planets produce diffusion of the 
parameters of cometary orbits and a mean increase in 
the semi-major axis of comets. Comets are lifted to- 
wards the Oort cloud, where collisions with stars i 
to play a substantial role. The transport of comets dif- 
fers greatly from the customary law of diffusion and 
noticeably alter cometary distribution. 
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Were Solar Neutrons Observed by Neutron Moni- 
tors on 25 April 1984. 

D. F. Smart, M. A. Shea, E. O. Flueckiger, H. 
Debrunner, and J. E. Humble. Jun 90, 5p Rept no. 
PL-TR-91-2082 

Availability: Pub. in the Astrophysical Jnl. Supplement 
Series, v73 p269-272 Jun 90. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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Phillips Lab., Hanscom AFB, MA. 

a of the August 1972 Solar Proton Events: A 
Fiux Intensity Paradox. 

D. F. Smart, M. A. Shea, and W. R. Webber. 1990, 
5p Rept no. PL-TR-91-2085 

Availability: Pub. in International Cosmic Ray Confer- 
ence (21st), Conference Papers, v5 p324-327 1990. 
— only to DTIC users. No copies furnished by 


No abstract available. 


147,968 

AD-A235 372/0/GAR PC A07/MF A01 
Mission Research Corp., Nashua, NH 

CBSD Version II Component Models of the IR Ce- 
lestial Background. 

Technical rept. 

J. P. Kennealy, and G. A. av 7 Dec 90, 129p 
SCIENTIFIC-1, GL-TR-90-0328 

Contract F19628-88-C-0014 


CBSD Version Ii addresses the development of algo- 
rithms and software which implement realistic models 
of all the primary celestial background phenomenolo- 
gies, including solar system, galactic, and extra-galac- 
tic features. —. 1990, the CBSD program devel- 
oped and refined IR scene generation models for the 
zodiacal emission, thermal emission from asteroids 
and planets, and the galactic point source background. 
Chapters in this report are devoted to each of those 
areas. Ongoing extensions to the point source module 
for extended source descriptions of nebulae and HIl 

ions are briefly discussed. Treatment of small gal- 
axies will also be a natural extension of the current 
CBSD point source module. Although no CBSD 
module yet exists for interstellar IR cirrus, MRC has 
been tape ent with the Royal Aerospace Estab- 
lishment in England to achieve a data-base under- 
standing of cirrus fractal characteristics. The CBSD 
modules discussed in Chapters 2, 3, and 4 are all now 
operational and have been employed to generate a 
significant variety of scenes. CBSD scene generation 
capability has been well accepted by both the IR as- 
tronomy community and the DoD user community and 
directly supports the SDIO SSGM program. 


147,969 
DE91011513/GAR PC A03/MF A01 
veeeeee Livermore National Lab., att 

planeta n. 
A. B. Shapiro. Meroi 23 ~% UCR LID ID-106855 
Contract W-7405-ENG-4 
Sponsored by ee of Energy, Washington, DC. 


TOPAZ2D is a general purpose transient nonlinear 
heat transfer ie used to calculate the temperature 
response of 2-dimensional planar and axisymmetric 
bodies. A = boundary condition has been 
added to the code. TOPAZ2D with this boundary con- 
dition can be used to calculate the transient ground 
surface temperature signature. The code allows for the 
introduction and arbitrary distribution of any number of 
above and below ground objects. 10 refs., 1 fig. 


147,970 
DE91622122/GAR PC A03/MF A01 
Nordisk Inst. for Teoretisk Atomfysik, Copenhagen 
(Denmark). 

Density and vel 








ity fields around clusters of gal- 


axies. 

B. Lilje, and O. Lahav. 1990, 15p NORDITA-90/61- 
A(prepr.), CONF-9006318 

Nordic-Baltic astronomy meeting on astrophysical 
processes and structures in the universe, Uppsala 
(Sweden), 17-21 Jun 1990. 

U.S. Sales Only. 


We explore the averaged density and infall velocity 
profiles around clusters of galaxies in several cosmo- 
logical scenarios. The analysis is based on the statis- 
tics of peaks in random Gaussian fields and the spheri- 
cal infall model. Our method is shown to give accurate 
predictions for the cluster-galaxy cross-correlation 
function, and useful predictions for the average infall 
velocity. The predictions for the cross-correlation func- 
tion on large scales are very different for models with 
much power on large scales and models (like Cold 
Dark Matter) with relatively little power on large scales. 
The average infall velocity as function of radius is 
shown to discriminate well between models with differ- 
ent levels of biasing of the galaxy number density fluc- 
tuations relative to the mass fluctuations. (orig.). (Ato- 
mindex citation 22:024706) 


147,971 

DE91772205/GAR PC A03/MF A01 
Tokyo Univ. (Japan). Inst. for Nuclear Study. 

inflation induced by wormhole. 

S. Midorikawa. Aug 90, 19p INS-839 

U.S. Sales Only. 


We examine the quantum tunneling in the theory of a 
complex scalar field with global U(1) symmetry mini- 
mally coupled to gravity. We find numerically that there 
exist wormhole solutions which connect universes of 
nonzero cosmological constant with those of asymp- 
totically flat spacetime if the scalar potentials are suffi- 
ciently flat in the region of finite values of the scalar 
field. The solutions make it possible to produce the in- 
flational universes even from the cold flat ones by 
quantum tunneling. (author). 


147,972 

N91-22951/8/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

NASA Marshall Space Flight Center Solar Observa- 
“7 Report, July - September 1990. 

. E. Smith. Apr 91, 74p NAS 1. 15:103531, NASA- 
TM-103531 


A description of the NASA Marshall Space Flight C 
nter’s Solar Vector Magnetograph Facility is provided 
and gives a summary of its observations and data re- 
duction during Jul. - Sep. 1990. The systems that make 
up the facility are a magnetograph telescope, an H- 
alpha telescope, a Questar telescope, and a computer 
code. The data are represented by longitudinal con- 
tours with azimuth plots. 


147,973 
N91-22952/6/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
— AL. George C. Marshall Space Flight 

inter. 
NASA Marshall Space Flight — Solar Observa- 
“7 Report, October - December 1990. 

Smith. Apr 91, 57p NAS 1. 15: 103532, NASA- 

TM-103532 


A description of the NASA Marshall Space Flight Cen- 
ter’s Solar Vector Magnetograph Facility is provided, 
and a summary of its observations and data reduction 
during Oct. - Dec. 1990 is presented. The systems that 
make up the facility are a magnetograph telescope, 
and H-alpha telescope, a Questar telescope, and a 





computer code. The data are represented by longitudi- 
nal contours with azimuth plots. 


147,974 
N91-22954/2/GAR PC A04/MF A01 
lowa Univ., lowa City. 

Large Scale Motions of Neptune’s Bow Shock: Evi- 
dence for Control of the Shock Position by the Ro- 
tation Phase of ny og ‘s oC" Field. 

|. H. Cairns, C. W. Smith, W. S. Kurth, D. A. Gurnett, 
and S. L. Moses. Jan 91, 65p NAS 1.26:188059, Ul- 
91-3, NASA-CR-188059 

Contract NAGW-2040 


The Voyager 2 spacecraft observed high levels of 
Langmuir waves before the inbound crossing of Nep- 
tune’s bow shock, thereby signifying magnetic connec- 
tion of the bow shock. The Langmuir waves occurred 
in multiple bursts throughout two distinct periods sepa- 
rated by an 85 minute absence of wave activity. The 
times of onsets, peaks, and disappearances of the 
waves were used together with the magnetic field di- 
rections and spacecraft position, to perform a ‘remote- 
sensing’ analysis of the shape and location of Nep- 
tune’s bow shock prior to the inbound bow shock 
crossing. The bow shock is assumed to have a parabo- 
lidal shape with a nose location and flaring parameter 
determined independently for each wave event. The 
remote-sensing analysis give a shock position consist- 
ent with the time of the inbound shock crossing. The 
flaring parameter of the shock remains approximately 
constant throughout each period of wave activity but 
differs by a factor of 10 between the two periods. The 
absence of waves between two periods of wave activi- 
ty coincides with a large rotation of the magnetic field 
and a large increase in the solar wind ram pressure’ 
both these effects lead to magnetic disconnection of 
the spacecraft from shock. The planetwards motion of 
the shock’s nose from 38.5 R(sub N) to 34.5 R(sub N) 
during the second time period occurred while the solar 
wind ram pressure remained constant to within 15 per- 
cent. This second period of planetwards motion of the 
shock is therefore strong evidence for Neptune’s bow 
shock moving in response to the rotation of Neptune’s 
oblique, tilted magnetic dipole. Normalizing the ram 
pressure, the remotely-sensed shock moves sunwards 
during the first wave period and planetwards in the 
second wave period. The maximum standoff distance 
occurs while the dipole axis is close to being perpen- 
dicular to the Sun-Neptune direction. The remote- 
sensing analysis provides strong evidence that the lo- 
cation of Neptune’s bow shock is controlled by Nep- 
tune’s rotation phase. 


147,975 
N91-22959/1/GAR PC A02/MF A01 
lowa State Univ., Ames. Dept. of Physics and Astrono- 


my. 
Theoretical Models of Gas Dynamics and Star For- 
mation in Interacting Ring Galaxies. 

Final Report, 1 Jan. 1987 - 30 Jun. 1990. 

C. Struck-marcell. 30 Jun 90, 8p NAS 1.26:188157, 
NASA-CR-188157 

Contract NAGW-1009 


A series of one and two dimensional hydrodynamic 
simulations of a ring wave in interstellar gas disks was 
completed. These calculations included nonlinear 
source terms to model the effects of interstellar inter- 
actions and star formation, as well as the spatial-tem- 
poral gas flow. Toomre’s kinematical model was 
merged with the Arnold, Shandarin, and Zeldovich 
‘pancake’ theory of caustics in galaxy formation. The 
resulting theory can describe almost all the structure in 
restricted three-body simulations of single-pass colli- 
sions, even with multi-component potentials. Off- 
center galactic collisions were studied to understand 
the dynamics involved. Multi-color optical and near-in- 
frared observations of faint tidal features were per- 
formed in about two dozen interacting galaxies select- 
ed from the Arp atlas. This sample provided evidence 
for ongoing star formation in tidal structures, and even 
enhancements of star formation in some cases. The 
task of assembling the data for gas-rich, late-type gal- 
axies, was undertaken to see if a more coherent pic- 
ture of the gas distribution would emerge from the 
more complete data. Analytic solutions of the equa- 
tions with subsonic flows to balance gas consumption 
for expulsion form a galactic fountain were also de- 
rived. 


147,976 
N91-22960/9/GAR PC A14/MF A02 
National Research Council, Washington, DC. 


pa at Sciences: American and Soviet Re- 
search. 

T. M. Donahue, K. K. Trivers, and D. M. Abramson. 
1991, 302p NAS 1.26:188165, LC-90-62812, NASA- 
CR-188165 

Contract NASW-4383 

Workshop Held in Moscow, USSR, 2-6 Jan. 1989. 


No abstract available. 


147,977 
N91-22961/7/GAR 

(Order as N91-22960/9/GAR, PC oe 

02) 

Massachusetts Univ., Amherst. 
Pr and Environment of Primitive Solar 
Nebulae as Deduced from Observations of Solar- 
Type Pre-Main Sequence Stars. 
S. E. Strom, S. Edwards, and K. M. Strom. 1991, 16p 
In NAS-Nre, Planetary Sciences: American and Soviet 
Research p 1-16. Sponsored by NASA and NSF. 


The following topics were discussed: (1) current obser- 
vation evidence for the presence of circumstellar disks 
associated with solar type pre-main sequence (PMS) 
stars; (2) the properties of such disks; and (3) the disk 
environment. 


147,978 
N91-22962/5/GAR 

(Order as N91-22960/9/GAR, PC — 

02) 

Lick Observatory, Mount Hamilton, CA. 
Numerical Two-Dimensional Calculations of the 
Formation of the Solar Nebula. 
P. H. Bodenheimer. 1991, 14p 
Contract NSF AST-85-21636 
In NAS-Nrc, Planetary Sciences: American and Soviet 
Research p 17-30. Sponsored in Cooperation with 
NASA. Ames Research Center. 


Numerical two dimensional calculations of the forma- 
tion of the solar nebula are presented. The following 
subject areas are covered: (1) observational con- 
straints of the properties of the initial solar nebula; (2) 
the physical problem; (3) review if two dimensional cal- 
culations of the formation phase; (4) recent models 
with hydrodynamics and radiative transport; and (5) 
further evolution of the system. 


147,979 
N91-22963/3/GAR 

(Order as N91-22960/9/GAR, PC ——— 

02) 

Carnegie Institution of Washington, DC. 
Three-Dimensional Evolution of Early Solar 
Nebula. 
A. P. Boss. 1991, 13p 
Contracts NAGW-1410, NSF AST-85-15644 
In NAS-Nre, Planetary Sciences: American and Soviet 
Research p 31-44. 


The progress is reported toward the goal of a complete 
theory of solar nebula formation, with an emphasis on 
three spatial dimension models of solar nebular forma- 
tion and evolution. The following subject areas are 
covered: (1) initial conditions for protostellar collapse; 
(2) single versus binary star formation; (3) angular mo- 
mentum transport mechanisms; (4) three dimensional 
solar nebula models; and (5) implications for planetary 
formation. 


147,980 
N91-22964/1/GAR 

(Order as N91-22960/9/GAR, PC us 
Akademiya Nauk SSSR, Moscow. Inst. Fiziki Zemii. 
Formation and Evolution of the Protoplanetary 


T. V. Ruzmaikina, and A. B. Makalkin. 1991, 17p 
In NAS-Nrc, Planetary Sciences: American and So- 
vieearch p 44-60. 


A disk formation model during collapse of the protoso- 
lar nebula, yielding a low-mass protoplanetary disk is 
presented. The following subject areas are covered: 
(1) circumstellar disks; (2) conditions for the formation 
of stars with disks; (3) early evolution of the protoplan- 
etary disk; and (4) temperature conditions and the con- 
vection in the protoplanetary disk. 


147,981 
N91-22965/8/GAR 
(Order as N91-22960/9/GAR, PC A14/MF 
A02) 


147,985 


ASTRONOMY & ASTROPHYSICS 
Astrophysics 


Academy of Sciences, Moscow (USSR). Inst. of Geo- 


chemistry and Analytical Chemistry 

Physical-Chemical Processes e a Protopianetary 
Cloud. 

A. K. Lavrukhina. 1991, 9p 

In NAS-Nrc, Planetary Sciences: American and Soviet 
Research p 61-69. 


Physical-chemical processes in a protoplanetary cloud 
are discussed. The becgnrp Spe an areas are cov- 
ered: (1) characteristics of chemical composition 
of molecular interstellar clouds; (2) properties and 
sico-chemical process in the genesis of interstellar 
dust grains; and (3) the isotope of 
tiles in bodies of the Solar System. 


147,982 
N91-22966/6/GAR 
(Order as N91-22960/9/GAR, PC A14/MF 
A02) 


ic Puzzles in the Protopiane- 


Arizona Univ., Tucson. 
Magnetohy 

Nebula. 
E. H. Levy. 1991, 12p 
Grant NSG-7419 


In NAS-Nre, Planetary Sciences: American and Soviet 
Research p 70-81. 


The following subject areas are ie ong AY, pmcene® 
zation of meteorites; (2) the lar 
magnetic field; (3) the possibility of magnetic flares; “) 
external manifestations; (5) dynamical effects of the 
magnetic fields; and (6) the problem of ionization. 


147,983 
N91-22967/4/GAR 
(Order as N91-22960/9/GAR, PC A14/MF 
A02) 


Planetary Science Inst., Tucson, AZ. 

Formation of Planetesimals. 

S. J. Weidenschilling. 1991, 16p 

Contract NASW-4305 

In NAS-Nre, Planetary Sciences: American and Soviet 
Research p 82-97. 


Formation of planetesimals is discussed. The followi 
subject areas are covered: (1) nebular structure; (2 
aerodynamics of the solid bodies in the nebula; (3) 
problems with gravitational instability; (4) particle 
growth by coagulation; pr ies of fractal aggre- 
gates; and (5) coagulation and settling of fractal aggre- 
gates. 


147,984 
N91-22968/2/GAR 
(Order as N91-22960/9/GAR, PC A14/MF 


A02) 
Carnegie Institution of Washington, DC. 
= of the Terrestrial Pianets from Pianete- 


mals. 
& W. Wetherill. 1991, 18p 
Grant NSG-7347, Contract NAGW-398 
In NAS-Nrc, Planetary Sciences: American and Soviet 
Research p 98-115. 


Formation of the terrestrial planets from planetesimals 
is discussed. The following subject areas are covered: 
(1) formation of the original planetesimals; (2) growth 
of planetesimals into planetary embryos; and (3) 
growth of runaway planetary embryos into terrestrial 
planets. 


147,985 
N91-22969/0/GAR 

(Order as N91-22960/9/GAR, PC — 
Akademiya Nauk SSSR, Moscow. Inst. Fiziki Zemii. 
Rate of Planet Formation and the Solar System’s 
Small Bodies. 
V. S. Safronov. 1991, 10p 
In NAS-Nrc, Planetary Sciences: American and Soviet 
Research p 116-125. 


The evolution of random velocities and the mass distri- 
bution of preplanetary body at the early stage of accu- 
mulation are currently under review. Arguments were 
presented for and against the view of an extremely 
rapid, runaway growth of the om bodies at this 
stage with parameter values of Theta approximately 
greater than 10(exp 3). Difficulties are encountered as- 
suming such a large Theta: (1) bodies of the Jovian 
zone penetrate the asteroid zone too late and do not 
have time to hinder the formation of a normal-sized 
planet in the asteroidal zone and thereby remove a sig- 
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nificant portion of the mass of solid matter and (2) 
Uranus and Neptune cannot eject bodies from the 
solar ves Theta into the cometary cloud. Therefore, the 
— heta less than 10(exp 2) appear to be prefera- 


147,986 
N91-22970/8/GAR 
(Order as N91-22960/9/GAR, PC A14/MF 


A02) 

Minnesota Univ., a. 

Dust Grains in Stars, the Interstellar 
Medium, and the Solar System. 
R. D. Gehrz. 1991, 17p 
In NAS-Nre, Planetary Sciences: American and Soviet 
Research p 126-142. Sponsored in Cooperation with 
NASA, NSF and AF. 


Studies of astrophysical dust grains in circumstellar 
shells, the interstellar medium, and the solar system 
may provide information about stellar evolution and 
about physical conditions in the primitive solar nebula. 
The following subject areas are covered: (1) the cy- 
cling of dust in stellar evolution and the formation of 
planetary systems; (2) astrophysical dust grains in cir- 
cumstellar environments; (3) circumstellar grain forma- 
tion and mass loss; (4) interstellar dust grains; (5) 
comet dust and the zodiacal cloud; (6) the survival of 
dust grains during stellar evolution; and (7) establish- 
ing connections between stardust and dust in the solar 
system. 


147,987 
N91-22971/6/GAR 
(Order as N91-22960/9/GAR, PC Ae 
0 


Akademiya Nauk SSSR, Moscow. Inst. Fiziki Zemli. 
Late Stages of Accumulation and Early Evolution 
of the Planets. 

A. V. Vityazev, and G. V. Perchernikova. 1991, 20p 
In NAS-Nrc, Planetary Sciences: American and Soviet 
Research p 143-162. 


Recently developed solutions of problems are dis- 
cussed that were traditionally considered fundamental 
in classical solar system cosmogony: determination of 
planetary orbit distribution patterns, values for mean 
eccentricity and orbital inclinations of the planets, and 
rotation periods and rotation axis inclinations of the 
planets. Two important cosmochemical aspects of ac- 
cumulation are examined: the time scale for gas loss 
from the terrestrial planet zone, and the composition of 
the planets in terms of isotope data. It was concluded 
that the early beginning of planet differentiation is a 
function of the heating of protoplanets during collisions 
with large (thousands of kilometers) bodies. Energe- 
tics, heat mass transfer processes, and characteristic 
time scales of these processes at the early stages of 
planet evolution are considered 


147,988 
N91-22972/4/GAR 
(Order as N91-22960/9/GAR, PC A14/MF 
A02) 


California Inst. of Tech., Pasadena. 

Giant Planets and Their Satellites: What Are the 
Relationships Between Their Properties and How 
They Formed. 

D. J. Stevenson. _ 11p CONTRIB-4686 

Contract NAGW-18: 

In NAS-Nre, fahaley Sciences: American and Soviet 
Research p 163-173. 


The following subject areas are covered: (1) the mass 
distribution; (2) interior models; (3) atmospheric com- 
positions and their implications; (4) heat flows and their 
implications; (5) satellite systems; (6) temperatures in 
the solar nebula; and (7) giant planet formation. 


147,989 
N91-22973/2/GAR 

(Order as N91-22960/9/GAR, PC A14/MF 

A02) 

Akademiya Nauk SSSR, Moscow. Inst. Fiziki Zemli. 
Thermal Conditions of Venus. 
V. N. Zharkov, and V. S. Solomatov. 1991, 17p 
In NAS-Nrc, Planetary Sciences: American and Soviet 
Research p 174-190. 


Models of Venus’ thermal evolution are examined. The 
following subject areas are covered: (1) modified ap- 
proximation of parameterized convection; (2) descrip- 
tion of the model; (3) numerical results and asymptotic 
solution of the MAPC equations; (4) magnetism and 
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the thermal regime of the cores of Earth and Venus; 
and (5) the thermal regime of the Venusian crust. 


147,990 
N91-22974/0/GAR 
(Order as N91-22960/9/GAR, PC AN4/ME 


02) 
Michigan Univ., Ann Arbor. 


a 

. C. G. Walker. 1991, 12p 

Contract NAGW-176 

In NAS-Nre, Planetary Sciences: American and Soviet 
Research p 191-202. 


Measurements of the concentration of rare gases and 
trace elements in oceanic basalts provided a new in- 
formation concerning the structure if the Earth mantle 
and its evolution. The results set important constraints 
that need to be incorporated into any comprehensive 
understanding of the early history of the planets. Some 
of the highlights of these results are described and an 
indication is given how they are derived. 


147,991 
N91-22975/7/GAR 
(Order as N91-22960/9/GAR, PC ~~ 
2 


Institute of Space Research, Moscow (USSR). 

Role of Impacting Processes in the Chemical Evo- 
lution of the Atmosphere of Primordial Earth. 

L. M. Mukhin, and M. V. Gerasimov. 1991, 15p 

In NAS-Nre, Planetary Sciences: American and Soviet 
Research p 203-217. 


The role of po ee in the chemical evolu- 
tion of the atmosphere of primordial Earth is dis- 
cussed. The followin subject areas are covered: (1) 
Earth’s initial atmosphere; (2) continuous degassing; 
(3) impact processes and the Earth’s protoatmos- 
phere; and (4) the evolution of an impact-generated 
atmosphere. 


147,992 
N91-22976/5/GAR 
(Order as N91-22960/9/GAR, PC A14/MF 


2) 
Academy of Sciences, Moscow (USSR). Inst. of Geo- 
chemistry and Analytical Chemistry. 
Lithospheric and Atmospheric Interaction on the 
Planet Venus. 
V. P. Volkov. 1991, 16p 
In NAS-Nre, Planetary Sciences: American and Soviet 
Research p 218-233. 


Lithospheric and atmospheric interaction in the planet 
Venus are discussed. The following subject areas are 
covered: (1) manifestation of exogenic processes 
using photogeological data; (2) the chemical composi- 
tion and a chemical model of the troposphere of 
Venus; (3) the mineral composition of surface rock on 
Venus; and (4) the cycles of volatile components. 


147,993 
N91-22977/3/GAR 
(Order as N91-22960/9/GAR, PC A14/MF 


A02) 
Pennsylvania State Univ., University Park. 
Runaway Greenhouse Atmospheres: Applications 
to Earth and Venus. 
J. F. Kasting. 1991, 12p 
In NAS-Nre, Planetary Sciences: American and Soviet 
Research p 234-245. 


Runaway greenhouse atmospheres are discussed 
from a theoretical standpoint and with respect to vari- 
ous practical situation in which they might occur. The 
following subject areas are covered: (1) runaway 
greenhouse atmospheres; (2) moist greenhouse at- 
mospheres; (3) loss of water from Venus; (4) steam 
atmosphere during accretion; and (5) the continuously 
habitable zone. 


147,994 
N91-22980/7/GAR 
(Order as N91-22960/9/GAR, PC AN4/ME 
02) 


Space Telescope Science Inst., Baltimore, MD. 
Progress in Extra-Solar Planet Detection. 

R. A. Brown. 1991, 18p 

Contract NAS5-26555 

In NAS-Nrc, Planetary Sciences: American and Soviet 
Research p 270-287. 


Progress in extra-solar planet detection is reviewed. 
The following subject areas are covered: (1) the defini- 


tion of a planet; (2) the weakness of planet signals; (3) 
direct techniques - imaging and spectral detection; and 
(4) indirect techniques - reflex motion and occultations. 


147,995 
N91-22988/0/G*" 
(Orde, __ .«91-22984/9/GAR, PC A14/MF 
A02 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Characteristics of the Martian Atmosphere Sur- 
face Layer (Abstract Only). 

G. D. Clow, and R. M. Haberle. 1990, 1 

In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 111. 


Elements of various terrestrial boundary layer models 
are extended to Mars in order to estimate sensible 
heat, latent heat, and momentum fluxes within the 
Martian atmospheric surface (’constant flux’) layer. 
The atmospheric surface layer consists of an interfa- 
cial sublayer immediately adjacent to the ground and 
an overlying fully turbulent surface sublayer where 
wind-shear production of turbulence dominates buoy- 
ancy production. Within the interfacial sublayer, sensi- 
ble and latent heat are transported by non-steady mo- 
lecular diffusion into small-scale eddies which intermit- 
tently burst through this zone. Both the thickness of 
the interfacial sublayer and the characteristics of the 
turbulent eddies penetrating through it depend on 
whether airflow is aerodynamically smooth or aerody- 
namically rough, as determined by the Roughness 
Reynold’s number. Within the overlying surface sub- 
layer, similarity theory can be used to express the 
mean vertical windspeed, temperature, and water 
vapor profiles in terms of a single parameter, the 
Monin-Obukhov stability parameter. To estimate the 
molecular viscosity and thermal conductivity of a CO2- 
H20 gas mixture under Martian conditions, parameter- 
izations were developed using data from the TPRC 
Data Series and the first-order Chapman-Cowling ex- 
pressions; the required collision integrals were ap- 
proximated using the Lenard-Jones potential. Parame- 
terizations for specific heat and binary diffusivity were 
also determined. The Brutsart model for sensible and 
latent heat transport within the interfacial sublayer for 
both aerodynamically smooth and rough airflow was 
experimentally tested under similar conditions, validat- 
ing its application to Martian conditions. For the sur- 
face sublayer, the definition of the Monin-Obukhov 
length was modified to properly account for the buoy- 
ancy forces arising from water vapor gradients in the 
Martian atmospheric boundary layer. It was found that 
under most Martian conditions, the interfacial and sur- 
face sublayers offer roughly comparable resistance to 
sensible heat and water vapor transport and are thus 
both important in determining the associated fluxes. 


147,996 
N91-22989/8/GAR 
(Order as N91-22984/9/GAR, PC ~— 
02 


) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Free Convection in the Martian Atmosphere. 
G. D. Clow, and R. M. Haberle. 1990, 2p 
in Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 112-113. 


The ‘free convective’ regime for the Martian atmos- 
pheric boundary layer (ABL) was investigated. This 
state occurs when the mean windspeed at the top of 
the ABL drops below some critical value U(sub c) and 
Positive buoyant forces are present. Such forces can 
arise either from vertical temperature or water vapor 
— across the atmospheric surface layer. During 

ree convection, buoyant forces drive narrow plumes 
that ascend to the inversion height with a return circu- 
lation consisting of broad slower-moving down- 
draughts. Horizontal pressure, temperature, wind- 
speed, and water vapor fluctuations resulting form this 
circulation pattern can be quite lar ge adjacent to the 
Fa (within the surface layer). The local turbulent 
luctuations cause non-zero mean surface stresses, 
sensible heat fluxes, and latent heat fluxes, even when 
the mean regional windspeed is zero. Although mo- 
tions above the surface layer are insensitive to the 
nature of the surface, the sensible and latent heat 
fluxes are primarily controlled by processes within the 
interfacial sublayer immediately adjacent to the ground 
during free convection. Thus the distinction between 
aerodynamically smooth and rough airflow within the 





interfacial sublayer is more important than for the more 
typical situation where the mean regional windspeed is 
greater than U(sub c). Buoyant forces associated with 
water vapor gradients are particularly large on Mars at 
low pressures and high temperatures when the sur- 
face relative humidity is 100 percent, enhancing the 
likelihood of free convection under these conditions. 
On this basis, Ingersol postulated the evaporative heat 
losses from an icy surface on Mars at 237 K and cur- 
rent pressures would exceed the available net radi- 
ative flux at the surface, thus prohibiting ice from melt- 
ing at low atmospheric pressures. Schumann has de- 
veloped equations describing the horizontal fluctua- 
tions and mean vertical gradients occurring during free 
convection. Schumann's model was generalized to in- 
clude convection driven by water vapor gradients and 
to include the effects of circulation above both aerody- 
namically smooth and rough surfaces. 


147,997 
N91-22995/5/GAR 
(Order as N91-22984/9/GAR, PC A14/MF 
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) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Efficient and Accurate Technique to Compute the 
Absorption, Emission, and Transmission of Radi- 
ation by the Martian Atmosphere. 
B. L. Lindner, T. P. Ackerman, and J. B. Pollack. 
1990, 3p 
Contract NASW-4444 
In Lunar and Planetary Inst., Scientific Results of the 
NASA-Sponsored Study Project on MARS: Evolution 
of Volcanism, Tectonics, and Volatiles p 198-200. 


CO2 comprises 95 pct. of the composition of the Mar- 
tian atmosphere. However, the Martian atmosphere 
also has a high aerosol content. Dust particles vary 
from less than 0.2 to greater than 3.0. CO2 is an active 
absorber and emitter in near IR and IR wavelengths; 
the near IR absorption bands of CO2 provide signifi- 
cant heating of the atmosphere, and the 15 micron 
band provides rapid cooling. Including both CO2 and 
aerosol radiative transfer simultaneously in a model is 
difficult. Aerosol radiative transfer requires a multiple 
scattering code, while CO2 radiative transfer must deal 
with complex wavelength structure. As an alternative 
to the pure atmosphere treatment in most models 
which causes inaccuracies, a treatment was devel- 
oped called the exponential sum or k distribution ap- 
proximation. The chief advantage of the exponential 
sum approach is that the integration over k space of 
f(k) can be computed more quickly than the integration 
of k sub upsilon over frequency. The exponential sum 
approach is superior to the photon path distribution 
and emissivity techniques for dusty conditions. This 
study was the first application of the exponential sum 
approach to Martian conditions. 


147,998 
N91-23013/6/GAR PC A04/MF AO1 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 
Planetary Atmospheres: Microwave Spectrosco- 
ic and ‘Sense Physics. 
inal Report, 1987 - 1990. 
R. T. Clancy. 1990, 53p NAS 1.26:188168, NASA- 
CR-188168 
Contract NAGW-1228 


Ground-based spectroscopic observations of isotopes 
of CO in the atmosphere of Mars, Venus, and Titan 
were collected over the 1982-1990 period. These ob- 
servations were analyzed to obtain information on the 
photochemistry, dynamics, and thermal profiles of 
these planetary atmospheres. In the cases of the mes- 
osphere (80-100 km altitude) of Venus and the lower 
atmosphere (0-70 km altitude) of Mars, the primary 
conclusion of this research is that significant interan- 
nual variation in the global, thermal, and compositional 
structures of these atmospheres occur over 10 year 
periods. The Titan studies have focussed on pinning 
down the true atmosphere CO abundance. A more de- 
tailed summary of the results for each of these plane- 
tary atmospheres is provided. 


147,999 

N91-23018/5/GAR 

Jet Propulsion Lab., Pasadena, CA. 
Triton’s Global Heat Budget. 

R. H. Brown, T. V. Johnson, J. D. Goguen, G. 
Schubert, and M. N. Ross. 1991, 16p NAS 
1.26:188178, NASA-CR-188178 


Internal heat flow from radioactive decay in Triton’s in- 
terior along with absorbed thermal energy from Nep- 
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tune total 5 to 20 percent of the insolation absorbed by 
Triton, thus comprising a significant fraction of Triton’s 
surface energy balance. These additional energy 
inputs can raise Triton’s surface temperature between 
approx. 0.5 to 1.5 K above that possible with absorbed 
sunlight alone, resulting in a factor of approx. 1.5 to 2.5 
increase in Triton’s basal atmospheric pressure. If Tri- 
ton’s internal heatflow is concentrated in some areas, 
as is likely, local effects such as enhanced sublimation 
with subsequent modification of albedo could be quite 
large. Furthermore, indications of recent albedo 
change on Triton suggest that Triton’s surface temper- 
ature and pressure may not now be in steady state, 
further suggesting that atmospheric pressure on Triton 
was as much as 10 times higher in the recent past. 


148,000 
N91-23037/5/GAR 

(Order as N91-23021/9/GAR, PC — 

03) 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Distributed Access View Integrated Database 
(DAVID) System. 
B. E. Jacobs. Mar 91, 7p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 137-143. 


The Distributed Access View Integrated Database 
(DAVID) System, which was adopted by the Astro- 
physics Division for their Astrophysics Data System, is 
a solution to the system heterogeneity problem. The 
heterogeneous components of the ag eee prob- 
lem is outlined. The Library and Library sortium 
levels of the DAVID approach are described. The 
‘books’ and ‘kits’ level is discussed. The Universal 
Object Typer yoy System level is described. 
The relation of the DAVID project with the Small Busi- 
p~ A eae Research (SBIR) program is ex- 
plained. 


148,001 

PB91-193508/GAR PC A08/MF A01 
National Geophysical Data Center, Boulder, CO. 
Solar-Geophysical Data Number 560, April 1991. 
Part 1 (Prompt Reports). Data for March, February 
1991, and Late Data. 

H. E. Coffey. Apr 91, 166p SGD-560-PT-1 

See also PB91-172270 and Part 2, PB91-193516. 


Contents: 

Detailed index for 1990-1991; 

Data for March 1991--Solar-terrestrial 
environment, IUWDS alert periods (Advance 
and Worldwide), Solar activity indices, Solar 
flares, Solar radio emission, Stanford mean 
solar magnetic field; 

Data for February 1991--Solar active regions, 
Sudden ionospheric disturbances, Solar radio 
spectral observations, Cosmic ray 
measurements by neutron monitor, 
Geomagnetic indices; 

Late data--Cosmic ray measurements by neutron 
monitor, Thule December 1990-January 1991. 


148,002 

PB91-193516/GAR PC AO5/MF A01 
National Geophysical Data Center, Boulder, CO. 
Solar-Geophysical Data Number 560, April 1991. 
Part 2 (Comprehensive Reports). Data for October 
1990 and Miscellaneous. 

H. E. Coffey. Apr 91, 85p SGD-560-PT-2 

See also PB91-172262 and Part 1, PB91-193508. 


Contents: 

Detailed index for 1990-1991; 

Data for October 1990--Solar flares, Solar radio 
bursts at fixed frequencies, Solar x-ray 
radiation from GOES satellite, Mass ejections 
from the sun, Active prominences and 
filaments. 


148,003 
PB91-199265/GAR PC A10/MF A02 
Amsterdam Univ. (Netherlands). 

Study of Extreme IRAS Galaxies (Studie van Ex- 
treme IRAS Stelsels). 

Doctoral thesis. 

A. C. van den Broek. 25 Oct 90, 225p 

Summary in Dutch. 


In the thesis a study is presented of galaxies that are 
presently forming unusually large numbers of stars, so- 
called starburst galaxies. The tools for the study are 
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the IRAS far-infrared measurements, optical CCD 
images and spectra, VLA high- and low-resolution 
radio continuum maps, and CO line observations. 


148,004 

PB91-199380/GAR PC A03/MF A01 
Chalmers Univ. of Technology, Goeteborg (Sweden). 
Onsala Space Observatory. 

OH/IR Stars Close to the Galactic Centre. 1. Obser- 
vational Data. 

M. Lindqvist, A. Winnberg, H. J. Habing, and H. E. 
Matthews. 1991, 38p REPT-91/04 

Prepared in cooperation with Joint Astronomy Centre, 
Hilo, HI. Sponsored by Swedish Natural Science Re- 
search Council, Stockholm. 


The authors present the results of a search for OH/IR 
stars close to the Galactic Centre using the VLA. Six 
primary beam fields have been observed with three 
frequency settings covering + or - km/s. 134 OH/IR 
stars were detected with two velocity components. 16 
OH sources were detected having only one line com- 
ponent. The paper discusses the observations and 
data reduction and presents the spectra of the 
sources. The distribution of the stars on the sky is 
clearly elongated with the major axis parallel to the ga- 
lactic equator. The stars seem to take part in the rota- 
tion of the Galaxy but show strong deviations of up to 
200 km/s from the mean radial velocity. The analysis 
of the data set will be presented in two additional 
papers (Lindqvist et al., 1991a, 1991b). 


148,005 

PB91-199398/GAR PC A03/MF A01 
Chalmers Univ. of Technology, Goeteborg (Sweden). 
Onsala Space Observatory. 

Papers Presented at ‘Variability of Blazars’. Held in 
Turku, Finland in 1990. ‘High Resolution | of 
Biazar Cores’, Bay ae Gamma in 3C273’, ‘ Is 
Responsible for the New Outburst of 0735+ 178’. 
ph Baath, and F. J. Zhang. Apr 91, 21p REPT-91/ 


Contents: 
High Resolution Images of Blazar Cores; 
Varying Gamma in 3C273; 
What Is Responsible for the New Outburst of 
0735+ 178. 
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AD-A235 342/3/GAR PC A01/MF A01 
Phillips Lab., Hanscom AFB, MA. 

Effect of Solar Activity on the Cosmic Ray Intensi- 
ty at Solar Minimum. 

M. A. Shea, and D. F. Smart. 1990, 5p Rept no. PL- 
TR-91-2089 

Availability: Pub. in International Cosmic Ray Confer- 
ence (21st) Conference Papers, v6 p13-17 1990. 
+a only to DTIC users. No copies furnished by 


In examining the cosmic ray intensity between succes- 
sive solar minima, it has been noted that the intensity 
at 1 AU was slightly higher between the 19th and 20th 
solar cycles (i.e. 1965) and between the 21st and 22nd 
solar cycles (i.e. 1987) than between the 20th and 21st 
solar cycles (i.e. 1976). The fact that the galactic 
cosmic ray intensity in the mid 70’s did not return to the 
levels observed at the other two solar minima is attrib- 
uted to increased solar activity throughout the 1976 
solar minimum period. 


148,007 

AD-A235 374/6/GAR 

Phillips Lab., Hanscom AFB, MA. 
Solar Cosmic Rays, 1960-1989. 
M. A. Shea. 1990, 10p Rept no. PL-TR-91-2091 
Availability: Pub. in International Cosmic Ray Confer- 
ence (21st) Conference Papers 12, p196-204 1990. 
Available only to DTIC users. No copies furnished by 
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A synopsis of some of the significant scientific ad- 
vancements achieved from the analysis of solar 
cosmic ray events from 1960 through the end of the 
21st solar cycle is presented. The unprecedented rela- 
tivistic solar proton events that occurred in 1989 are 
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discussed in relation to those that occurred during the 
previous five solar cycles. 


148,008 

AD-A235 394/4/GAR 

Phillips Lab., Hanscom AFB, MA. 
Concept of Using the Deep River and Kerguelen 
Neutron Monitors as ‘Flagship’ Stations for 
Ground-Level Solar Cosmic Ray Events. 

D. F. Smart, and M. A. Shea. 1990, 5p Rept no. PL- 
TR-91-2090 

Availability: Pub. in International Cosmic Ray Confer- 
ence (21st), Conference Papers, v5 p144-147, 1990. 
ga only to DTIC users. No copies furnished by 
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No abstract available. 
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AD-A234 668/2/GAR PC A03/MF A01 
Alaska Univ., Fairbanks. Geophysical Inst. 
Mesospheric Momentum Fiuxes Observed by the 
MST Radar at Poler Fiat, Alaska. 

D. Y. Wang, and D. C. Fritts. 15 Jun 90, 12p AFOSR- 
TR-91-0223, 

Contract F49620-87-C-0024 

Availability: Pub. in Jni. of Atmospheric Sciences, v47 
ni2 p1512-1521, 15 Jun 90. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


148,010 

AD-A234 744/1/GAR PC A08/MF A01 

a Univ., Ann Arbor. Space Physics Research 
ab. 

Development of a Vector Spherical Harmonic 

(VSH) Model of the Neutral Thermosphere. 

Technical rept. 

T. L. Killeen, and R. G. Roble. Mar 90, 161p 

SCIENTIFIC-1, GL-TR-90-0145, 

Contract F19628-89-K-0026 


The Air Force has requirements for accurate knowl- 
edge and specification of the state variables of the 
Earth’s thermosphere. Work done under this contract 
will lead to a new model of global thermospheric densi- 
ty that can be used to specify and forecast neutral den- 
sities, temperatures, and winds for a wide range of 
solar and geomagnetic activity. The model will be 
based on simulations made with the National Center 
for Atmospheric Research (NCAR) Thermosphere/ 
lonosphere General Circulation Model (TIGCM) and 
on data. It will be capable of using real-time —_ 
cal indices or data from ground-based and satellite 
inputs and will provide neutral variables at specified lo- 
cations and times in the altitude range 90 - 1500 km. 
This hybrid theoretical and semi-empirical model will 
be based on a new Vector Spherical Harmonic (VSH) 
analysis technique developed at the University of 
Michigan that permits the incorporation of the TIGCM 
outputs and data into the model. The VSH model will 
be provided for use by the Air Force in an operational 
setting and will be a more accurate version of existing 
models of the neutral upper atmosphere. This techni- 
cal report describes the progress in the development 
of the hybrid model. 


148,011 

AD-A234 858/9/GAR 

Phillips Lab., Hanscom AFB, MA. 
Electrodynamic, Thermal, and Energetic Character 
of Intense Sun-Aligned Arcs in the Polar Cap. 

C. E. Valladares, and H. C. Carlson. 1 Feb 91, 24p 
Rept no. PL-TR-91-2066 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 

Availability: Pub. in Jni. of Geophysical Research, v96 
nA2 pi379-1400, 1 Feb 91. Available only to DTIC 
users. No copies furnished by NTIS. 
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The electrodynamic, thermal and energetic character 
of stable Sun-aligned arcs in the polar cap can be 
meaningfully diagnosed by an incoherent scatter 
radar, provided a suitable observing scheme is select- 
ed. We report here such measurements of two intense 
Sun-aligned arcs. The two arcs were diagnosed on two 
different nights (February 26 and March 1, 1987) using 
the Sondre Stomfjord radar as a stand-alone diagnos- 
tic. Repeatable patterns are found in mesoscale area 
maps of altitude profiles for observed electron and ion 
gas number densities, temperatures, and line-of-sight 
velocities, and projected mesoscale area maps of de- 
rived electric fields, Pedersen and Hall conductivities, 
horizontal and field-aligned currents, joule heating 
rate, and Poynting flux. We confirm, for the first time 
with continuous mesoscale area maps, that the arcs 
have the anticipated simple arc electrodynamics. That 
is, the visual and enhanced ionization signatures of the 
arc are produced by incoming energetic electrons car- 
rying the outgoing current from the electric field con- 
vergence in the arc. 


148,012 

AD-A235 170/8/GAR PC A01/MF A01 
Boston Univ., MA. Center for Space Physics. 

Effects of Magnetic Storm Phases on F-Layer Ir- 
regularities from Auroral to Equatorial Latitudes. 
Quarterly rept. 1 Jan-31 Mar 91. 

J. Aarons, and M. Mendillo. 31 Mar 91, 3p 

Contract N00014-89-J-1754 


No abstract available. 


148,013 

AD-A235 173/2/GAR PC A03/MF A01 
Lowell Univ., MA. Center for Atmospheric Research. 
ARTIST Tape Output Formats. 

Technical rept. 

J. Tang, C. G. Dozois, and R. R. Gamache. Jul 90, 
40p ULRF-457/CAR, GL-TR-90-0190, 

Contract F19628-90-K-0029 


The format of the ARTIST data and raw data records 
written to magnetic tape are described. The contents 
of each record type are fully explained making possible 
an unpacking of the data for subsequent analysis. A 
new generation of modern ionosondes is now being 
deployed world wide. These are the University of 
Lowell Center for Atmospheric Research (ULCAR) 
Digisonde 256 and AN/FMQ-12 DISS systems. The 
Digisonde 256 network will provide a consistent data 
set of ionospheric parameters that are automatically 
scaled in real time. The automated stations output the 
standard ionospheric parameters, the h’N(f) traces 
with amplitudes and Doppler frequencies, and the 
electron density profiles. There are currently 32 sys- 
tems in operation or are close to being installed. The 
global station distribution is very uneven, the majority 
of sites lying in the northern hemisphere, and there are 
no equatorial stations. Nevertheless this network pro- 
vides an extensive data base of ionospheric param- 
eters in digital form, making it easy to process and ana- 
lyze the data in terms of average diurnal variations, 
storms, and irregularities. This data base will be invalu- 
able for the testing of global ionosphere models. 


148,014 

AD-A235 266/4/GAR PC A03/MF A01 
Haystack Observatory, Westford, MA. 

Storm Time Electric Field Penetration Observed at 
Mid-Latitude. 

H. C. Yeh, J. C. Foster, F. J. Rich, and W. Swider. 1 
Apr 91, 16p AFOSR-TR-91-0481, 

Grant AFOSR-89-0454 

Availability: Pub. in Jnl. of Geophysical Research, v94 
nA4, p5707-5721, 1 Apr 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A235 269/8/GAR PC A03/MF A01 

SRI International, Menlo Park, CA. 

Global Measures of lonospheric Electrodynamic 

Activity Inferred from Combined Incoherent Scat- 

= Radar and Ground Magnetometer Observa- 
ions. 

A.D. Richmond, Y. Kamide, S. |. Akasofu, D. 

Alcayde, and M. Blanc. 1 Feb 90, 12p AFOSR-TR- 

91-0458, 

Contract F49620-87-K-0007 

Availability: Pub. in Jnl. of Geophysical Research, v95 

nA2 p1061-1071, 1 Feb 90. Available only to DTIC 

users. No copies furnished by NTIS. 


No abstract available. 
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AD-A235 270/6/GAR PC A03/MF A01 
SRI International, Menlo Park, CA. 

Sondrestrom and EISCAT Radar Observations of 
Poleward-Moving Auroral Forms. 

R. M. Robinson, C. R. Clauer, O. De La Beaujardiere, 
J. D. Kelly, and E. Friis-Christensen. 1990, 11p 
AFOSR-TR-91-0459, 

Contract F49620-87-K-0007 

Availability: Pub. in Jnl. of Atmospheric and Terrestrial 
Physics, v52 n6-8 p411-420 1990. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 
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AD-A235 287/0/GAR 

SRI International, Menlo Park, CA. 
Analysis of Substorm Expansion and Surge Devel- 
opment. 

L. R. Lyons, O. de la Beaujardiere, G. Rostoker, J. S. 
Murphree, and E. Friis-Christensen. 1 Jul 90, 16p 
AFOSR-TR-91-0457, 

Contract F49620-87-K-0007 

Availability: Pub. in Jnl. of Geophysical Research, v95 
nA7 p10,575-10,589, 1 Jul 90. Available only to DTIC 
users. No copies furnished by NTIS. 
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No abstract available. 


148,018 

AD-A235 288/8/GAR 

Phillips Lab., Hanscom AFB, MA. 
Electric Field Measurements During Supercharg- 
ing Events on the MAIMIK Rocket Experiment. 

W. F. Denig, N. C. Maynard, and W. J. Burke. 1 Mar 
91, 11p Rept no. PL-TR-91-2081 

Availability: Pub. in Jnl. of Geophysical Research, v96 
nA3 p3601-3610, 1 Mar 91. Available only to DTIC 
users. No copies furnished by NTIS. 
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No abstract available. 
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AD-A235 365/4/GAR PC A03/MF A01 
SRI International, Menlo Park, CA. 

Comparison of Simultaneous Chatanika and Mill- 
stone Hill Temperature Measurements with lono- 
spheric Model Predictions. 

C. E. Rasmussen, J. J. Sojka, R. W. Schunk, V. B. 
Wickwar, and O. De La Beaujardiere. 1 Mar 88, 12p 
Contract F49620-87-K-0007 

Availability: Pub. in Jnl. of Geophysical Research, v93 
nA3 p1922-1932,1 Mar 88. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


148,020 

N91-22627/4/GAR PC A02/MF A01 
California Univ., Los Angeles. Inst. of Geophysics and 
Planetary Physics. 

Physics of Heavy lons (1989-1990). 

Final Report. 

M. Ashour-abdalla. 21 Mar 91, 10p NAS 
1.26:188013, NASA-CR-188013 

Contract NAG8-795 


The results from studies on polar wind ion heating due 
to kinetic ion beam instabilities and the effects of such 
ion heating on the outflow of O(+) in the polar wind 
are presented and discussed. First, the linear instabil- 
ities associated with an O(+) and H(+) polar wind 
plasma in the presence of O(+) and H(+) beams for a 
range of O(+)/H(+) beam densities, T(sub e)/T(sub 
i), and ion beam speeds were examined. Then, nonlin- 
ear heating of the polar wind ions was studied, using 
numerical simulations. The O(+) and H(+) polar wind 
ions were modeled by isotropic Maxwellian distribu- 
tions, and the electrons, O(+) beams, and H(+) 
beams were modeled by drifting Maxwellian distribu- 
tions. The effects of the kinetic ion heating on the out- 
flow of the polar wind ions were examined from the 
ionosphere, using a time-dependent hydrodynamic 
model. A numerical code to solve the O(+) and H(+) 
continuity and momentum equations in a flux tube from 
ionospheric to magnetospheric altitudes were devel- 
oped. The effects of ion heating were included by al- 
lowing for the altitudinal variation of the ion tempera- 
tures in the momentum equation. The ion temperature 
profiles were specified based on the ion heating char- 





acteristics found from previous kinetic simulations. It 
was assumed that heating occurred above 1500 km 
and increased to a saturated value of temperature that 
was obtained directly from the kinetic simulation study. 
The characteristics of the dynamical polar wind without 
ion heating were studied, and a flux tube on closed 
field lines that suddenly became open at t = 0 was 
simulated. Then, the effects of ion heating were includ- 
ed. To gain some physical insight, two limiting cases 
were considered: preferential H(+) heating and pref- 
erential O(+) heating. How O(+) heating can lead to 
enhanced polar wind O(-+) fluxes in the polar magne- 
tosphere is shown. 


148,021 

N91-22628/2/GAR 
Dartmouth Coll., Hanover, NH. 
psn ng of Turbulent Processes in Magnetos- 
pheric mony | Layers. 

Final Technical Report, 1 Sep. 1987 - 28 Feb. 1990. 
W. Lotko, and B. U. O. Sonnerup. 1990, 9p NAS 
1.26:188009, NASA-CR-188009 

Contract NAGW-1169 


A self-consistent non-evolving two dimensional slab 
model of a viscous low-latitude boundary layer (LLBL) 
coupled to the ionosphere was developed by Phan, et 
al., (1989). Numerical results from the model and pos- 
sible use of observations to determine the model pa- 
rameters are discussed. The dynamical model devel- 
oped by Lotko, et al., (1987) was used by Lotko and 
Shen (1991) to examine dynamical processes relevant 
to the LLBL with particular application to post-noon 
auroral shear layers. Initial results from a magnetohy- 
drodynamic study of flank-side mangetopause bound- 
ary configuration are described. Effects of compress- 
ibility, scalar viscosity, and electrical resistivity are in- 
cluded in the MHD equations. 
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N91-22629/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Combined Release and Radiation Effects Satellite 
(CRRES) Program: A Unique Series of Scientific 
Experiments. 

D. L. Reasoner, M. W. Mccook, and W. W. Vaughan. 
1990, 28p NAS 1.15:103380, NASA-TM-103380 
Contract NAS8-36955 

Original Contains Color Illustration. Prepared in Coop- 
eration with Space Systems Div. Afsc Field Office, 
Houston, TX. 


The Defense Department and NASA have joined in a 
program to study the space environment which sur- 
rounds the earth and the effects of space radiation on 
modern satellite electronic systems. The Combined 
Release and Radiation Effects Satellite (CRRES) will 
Carry an array of active experiments including chemical 
releases and a complement of sophisticated scientific 
instruments to accomplish these objectives. Other 
chemical release active experiments will be performed 
with sub-orbital rocket probes. The chemical releases 
will ‘paint’ the magnetic and electric fields of earth- 
space with clouds of glowing ions. Earthspace will be a 
laboratory, and the releases will be studied with an ex- 
tensive network of ground-, aircraft-, and satellite- 
based diagnostic instruments. Some of the topics dis- 
cussed include the following: the effects of earth- 
space; the need for active experiments; types of chem- 
ical releases; the CRRES program schedule; interna- 
tional support and coordinated studies; photographing 
chemical releases; information on locating chemical 
releases for observation by the amateur; and CRRES 
as a program. 


148,023 

N91-22631/6/GAR PC A10/MF A02 
International Council of Scientific Unions, Urbana, IL. 
Scientific Committee on Solar-Terrestrial Physics. 
Handbook for MAP, Volume 32. Part 1: Map Sum- 
mary. Part 2: Mapsc Minutes, Reading, August 
1989. Map Summaries from Nations. Part 3: Map 
Data Catalogue. 

R. A. Vincent, B. Edwards, and |. Hirota. Jan 91, 
217p NAS 1.26:188151, NASA-CR-188151 


Extended abstracts from the fourth workshop on the 
technical and scientific aspects of mesosphere strato- 
sphere troposphere (MST) radar are presented. Indi- 
vidual sessions addressed the following topics: mete- 
orological applications of MST and ST radars, net- 
works, and campaigns; the dynamics of the equatorial 
middie atmosphere; interpretation of radar returns 


from clear air; techniques for studying gravity waves 
and turbulence, intercomparison and calibration of 
wind and wave measurements at various frequencies; 
progress in existing and planned MST and ST radars; 
hardware design for MST and ST radars and boundary 
layer/lower troposphere profilers; signal processing; 
and data management. 


148,024 

N91-22642/3/GAR PC A12/MF A02 

Technische Univ. Eindhoven (Netherlands). Dept. of 

Physics. 

Medium Scale Irregularities in the lonospheric 

Electron Content. 

Ph.D. Thesis. 

P. F. J. Vanvelthoven. 1990, 251p ETN-91-99183 

Sponsored by Netherlands Organization for Applied 

Scientific Research TNO, Delft Prepared in Coopera- 

be with Royal Netherlands Meteorologi Cal Inst., the 
jague. 


Observed variations in pathlength of radio signals from 
cosmic sources and polar orbiting satellites are dis- 
cussed. The upper atmosphere is described and the 
basic properties of acoustic gravity waves are derived 
theoretically and examples valid at ionospheric heights 
are given. The classification of Travelling lonospheric 
Disturbances (TIDs) is given and the relationship be- 
tween acoustic gravity waves in the neutral atmos- 
phere and the corresponding perturbations in the elec- 
tron density in the ionospheric F region is described. 
The use of radio interferometric observations and dif- 
ferential Doppler shift measurements to study the ion- 
ospheric total electron content is described. A climato- 
logical analysis of medium scale TIDs, based on 5500 
radio interferometric observations, is given. An appli- 
cation of the differential Doppler technique to observa- 
tions made with an east west chain of these satellite 
signal receivers at distances of 109 and 285 km in 
France is described. The importance of various 
sources of medium scale TIDs is discussed. 


Dynamic Meteorology 


148,025 

AD-A234 984/3/GAR 

Weather hes st), Hickam AFB, HI. 
Overview of Tropical Circulation. 
Technical note. 

F. Sornatale. Jul 90, 34p 


This report on atmospheric circulation in tropical re- 
gions discusses its role in supporting the larger general 
circulation system. The historical presentation of gen- 
eral circulation theory, the influence of tropical circula- 
tion on heat and momentum a and localized cir- 
culation patterns are discussed. The subject of tropical 
cyclones has not been included in this report. 


PC A03/MF A01 


148,026 

AD-A235 310/0/GAR PC A10/MF A02 
Oregon State Univ., Corvallis. Dept. of Atmospheric 
Sciences. 

Boundary Layer Parameterization for a Global 
Spectral Model. 

Final rept. 1 Oct 87-30 Sep 90. 

L. Mahrt, M. Ek, J. Kim, and A. A. Holtslag. 27 Jan 
91, 216p PL-TR-91-2031, 

Contract F19628-88-K-0001 


This reports describes work on the AFGL atmospheric 
boundary-layer model which was developed to provide 
turbulence parameterization schemes for a global 
spectral model. The research has led to new bounda- 
ry-layer model developments, such as formulations for 
transport by clear air turbulence and transport due to 
topographically-forced gravity waves. The study of 
boundary-layer moisture regimes finds two asymptotic 
classes, drying and moistening, with the development 
of clouds found to be quite different for each class. A 
formulation for boundary-layer cloud cover is devel- 
oped that includes important influences of turbulent 
scale and subgrid-mesoscale variations of relative hu- 
midity. The new surface roughness formulation allows 
the roughness length for momentum to be significantly 
larger than that for heat, accommodating recent obser- 
vational evidence. An additional study examines the 
daytime evolution of the boundary-layer relative hu- 
midity and illustrates the complex interactions of the 
boundary layer, large-scale vertical motion and soil 
moisture. 


148,029 


ATMOSPHERIC SCIENCES 
Dynamic Meteorology 


148,027 

MIC-91-03418/GAR PC E12/MF E01 
Alberta Oil Sands Environmental Research Program. 
Meteorology and Air Quality Committee, Edmonton. 
Climatology of low-level air trajectories in the Al- 
berta Oil Sands area. 

AOSERP report no. 15. 

P. J. Denison. c1977, 134p 


This study was designed to provide a climatology of air 
trajectories in the Alberta Oil Sands Enviromental Re- 
search Program study area. The study developed a cli- 
matology of air parcel movements (trajectories) over 
72-hour periods for parcels moving in and out of the 
study area, using the four times daily surface and twice 
daily 850 mb AES weather maps on microfilm for 1968 
and 1973/74/75. The trajectories were required at 
1000 mb (surface), and for conditions of nil, light, mod- 
erate and heavy precipitation. 


148,028 
N91-22635/7/GAR 
California Univ., Los Angeles. 
Intraseasonal Oscillations 
here System. 
'h.D. Thesis. 
S. L. Marcus. 1990, 26p 


Intraseasonal fluctuations in the earth’s angular mo- 
mentum budget are studied using 12-year overlapping 
records of length-of-day (LOD) variations from the Jet 
Propulsion Laboratory and atmospheric angular mo- 
mentum (AAM) data from the National Meteorological 
Center (NMC), as well as the result of three-year (with 
mountains) and on-year (without mountains) perpetual 
January simulations of the global atmosphere, per- 
formed with the UCLA General Circulation Model 
(GCM). Two distinct oscillations, with periods of 50 and 
40 days, are found in the observed series of LOD and 
global AAM. Regional analysis of the NMC data shows 
that the stronger 50-day oscillations arises from zonal 
wind variations in the tropics, presumably associated 
with the Madden-Julian (MJ) oscillation, while the 40- 
day oscillation originates in the Northern Hemisphere 
(NH) extratropics. Evidence of tropical-extratropical 
interaction in the 36-60 day band, especially prominent 
in a case study of the strong global oscillations occur- 
ring in early 1988, is derived from auto-spectral and 
cross-spectral analysis of the AAM data by latitude. A 
42-day AAM oscillation arises in the NH extratropics of 
the three-year GCM run, characterized by a 300-day 
amplitude fluctuation cycle which strongly resembles 
that found in the the same region from the NMC data. 
A barotropic, zonally-symmetric oscillation occurs in 
the model tropics, driven by mass exchange with the 
NH extratropics; localized tropical-extratropical tele- 
connections are also found. A standing, wavenumber- 
two oscillation occurring at 500 mb in the NH extratro- 
pics was found to undergo tilted-trough vacillation in 
conjunction with the model’s AAM cycle. During the 
extreme phases of the AAM oscillation, the height 
anomalies tilt southwest-northeast, generating little 
net mountain torque, while during the phases of rapid 
AAM change, they tilt northwest-southeast, producing 
strong mountain torques over the Rockies and Hima- 
layas. 


PC A03/MF A01 
in the Earth-Atmos- 


148,029 
N91-22653/0/GAR 
(Order as N91-22652/2/GAR, PC — 
1 


National Center for Atmospheric Research, Boulder, 
Co. 


Air Motion Measurements: Past and Future. 

D. H. Lenschow. 23 Jun 90, 7p 

In Dir, International Workshop on the Airborne Meas- 
urement of Wind, Turbulence and Position: Workshop 
Report p 22-28. 


The concept of using aircraft for air motion measure- 
ments is introduced. Their prime advantage is their 
mobility, however this mobility and their response to 
turbulence adds to the difficulty in obtaining accurate 
measurements. The latter is discussed and ways of 
overcoming these problems are presented. An histori- 
cal survey of the use of airplanes as qualitative indica- 
tors of atmospheric motions is given and the measure- 
ment techniques, including vanes, pressure sensing 
probes and the inertial navigation system are present- 
ed. Based on the current status of aircraft instrumenta- 
tion and the limits discussed, the needs for improved 
air motion sensing capabilities are summarized and a 
variety of possible technological solutions to these 
needs are given. 
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Dynamic Meteorology 


148,030 
N91-22654/8/GAR 
(Order as N91-22652/2/GAR, PC —_ 


) 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Oberpfaffenhofen (Germany, F.R.). 
Air Motion Measurement Uncertainties: Their 
impact on Atmospheric Studies. 
D. Baumgardner. 23 Jun 90, 7p 
In Its International Workshop on the Airborne Meas- 
urement of Wind, Turbulence and Position: Workshop 
Report p 29-35 


The effect of the uncertainties in the measurement of 
primary quantities (such as pressure or temperature) 
on the secondary quantities that are derived from them 
must be evaluated by propagating these uncertainties 
from the equations that relate the primary and second- 
ary quantities. The process for derivation of errors in 
wind measurement is described and the possible mag- 
nitudes of the error are illustrated. Error propagation 
techniques provide a means of assessing the quali 
measurements and guidance in data interpolation. The 
results showed that the accuracy in calculated winds 
would be improved by nye only small improve- 
ments in the measurement attack, sideslip, and 
heading angles. 


148,031 
N91-22655/5/GAR 
(Order as N91-22652/2/GAR, PC —_= a) 


Flinders Inst. for Atmospheric and Marine Sciences, 
Bedford Park (Australia). 

Fiams Research Aircraft or Smail is Beautiful. 

J. M. Hacker. 23 Jun 90, 6p 

In Dir, international Workshop on the Airborne Meas- 
urement of Wind, Turbulence and Position: Workshop 
Report p 36-41. 


The GROB G109B, a small research aircraft used in 
atmospheric boundary layer research projects, is pre- 
sented. This aircraft was designed to measure basic 
meteorological parameters with a high degree of accu- 
racy. A list of the sensors and scientific systems fitted 
to the aircraft is given and the onboard data system is 
summarized. Since becoming operational in 1985 the 
aircraft was used in a wide variety of research projects 
all over Australia. As typical examples, some results 
from two observational studies are presented. These 
included investigation into the fine structure of a sea 
breeze front, and others into the vertical energy fluxes 
over a desert lake area. 


148,032 
N91-22659/7/GAR 

(Order as N91-22652/2/GAR, PC aaa 5 
Deutsche Airbus G.m.b.H., Bremen (Germany, F.R.). 
Fast Response Gust Measurement Device. 
M. Schumuecker, and G. Lemonis. 23 Jun 90, 5p 
In Dir, International Workshop on the Airborne Meas- 
urement of Wind, Turbulence and Position: Workshop 
Report p 56-60 


A fast response gust measurement device for on line 
wind and turbulence measurement from the aircraft is 
described. The requirements of the gust measurement 
system are given and the five hole probe, the pressure 
transducers and the transfer function of the pneumatic 
lines are described. Flight test results are given. The 
gust sensor design bases on the connection of a Ro- 
semount five hole probe to an isolated, temperature 
controlled pressure transducer unit by extremely short 
pneumatic lines. This arrangement results in an advan- 
tageous pneumatic frequency response of the system, 
with very high resonance frequencies and negligible 
response errors in the low frequency range. 


148,033 
N91-22660/5/GAR 
(Order as N91-22652/2/GAR, PC A05/MF 
AO 


1) 
Aerodata Flugmesstechnik G.m.b.H., Brunswick (Ger- 
many, F.R.) 
Use of Array Processors for Real Time, High Fre- 
quency Turbulence Measurements. 
M. Haverland. 23 Jun 90, 5p 
In Dir, International Workshop on the Airborne Meas- 
urement of Wind, Turbulence and Position: Workshop 
Report p 61-65. 


For the real time computation of the components of 
wind velocity there is a need for fast arithmetic co- 
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processors. A solution to do this task within a few milli- 
seconds is presented. It involves the use of an array 
processor. The measurement of the wind and the data 
system involved are described in detail. 


148,034 


N91-22662/1/GAR 
(Order as N91-22652/2/GAR, PC we 4 


Direction de la Meteorologie Nationale, Magny les Ha- 
meaux (France). 

Numerical Modelisation of Airflow on the Nose of 
the French Research Aircraft Merlin-4 for Measur- 
ing Air Motion. 

P. L. Nacass. 23 Jun 90, 6p 

In Dir, International Workshop on the Airborne Meas- 
urement of Wind, Turbulence and Position: Workshop 
Report p 68-73. 


Details of the Fairchild Merlin-4 used for atmospheric 
research including its main performance and limita- 
tions are given. Its instruments, used for state param- 
eters and air motion measurements, the principal sen- 
sors and their position on the aircraft, are described. 
With data recorded during whole flights, the radome is 
calibrated and its performance evaluated. Theory of 
pressure measurement and the Merlin flight envelope 
are discussed. It is concluded that three dimensional 
flow distortions on the nose of the Merlin-4 must be 
better known to understand the potential effect on the 
pressure radome, on the ring of sensors around it and 
about the four particle measuring system pods under 
the fuselage. A code of numerical flow pattern calcula- 
tion, around three dimensional bodies, is developed. 
First results are the pressure distributions on the fuse- 
lage of the Merlin-4 which are illustrated. 


148,035 


N91-22663/9/GAR 
(Order as N91-22652/2/GAR, PC —_ 


Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Oberpfaffenhofen (Germany, F.R.). 
Turbulence Profiling in the Atmospheric Boundary 
Layer Using Three Powered Gliders. 

M. Joachum. 23 Jun 90, 4p 
In Its International Workshop on the Airborne Meas- 
urement of Wind, Turbulence and Position: Workshop 
Report p 74-77. 


Three instrumented ASK 16 powered gliders are being 
operated as meteorological research aircraft. A low 
flight speed enabling the resolution of very small 
scales and a high degree of flexibility makes them the 
ideal research platform even for complex terrain stud- 
ies. Due to their limited altitude range and payload they 
are primarily used in the atmospheric boundary layer. 
The investigation of the atmospheric boundary layer 
requires high spacetime resolution, and this is 
achieved by the utilization of three identically equipped 
aircraft. The main objectives in developing such a 
system, and thus its basic advantages are summa- 
rized. The main characteristics of the basic measure- 
ment system are presented, and the quality of the 
measurements are discussed. 


148,036 


N91-22667/0/GAR PC A04/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Comparison of TOSCANE-2 Data and Donelan- 
Pierson Model. 

G. H. F. M. Hesselmans, and > “ Calkoen. Nov 90, 
52p BCRS-90-18, ETN-91-9915 

Contract BCRS PROJ. AO-1.4 


Part of the ERS-1 satellite is a C band VV (Vertical Ver- 
tical) polarization wind scatterometer. An algorithm 
was developed to derive wind speed from the radar 
backscatter signal. To obtain a data base for future in- 
strument studies, multifrequency airborne scattero- 
meter measurements were made with the DUTSCAT 
scatterometer during the TOSCANE 2 campaign. The 
radar measurements are related to wind speed and 
compared with the theoretical two scale DP-model. 
The model is explained and the validity of the imple- 
mentation is discussed. The experimental and calcu- 
lated results are described and related to wind speed. 
The experimental and numerical data are compared. A 
discussion and a conclusion are included. 


Meteorological Data Collection, 
Analysis, & Weather Forecasting 


148,037 


AD-A234 792/0/GAR PC A08/MF A01 
Atmospheric and Environmental Research, Inc., Cam- 
bridge, MA. 

Satellite Data Derived Estimates of Erosion Param- 
eters for Reentry Vehicles. 

Final rept. Feb-Nov 90. 

R. G. Isaacs, J. S. Belfiore, and H. C. Huang. 5 Feb 
91, 163p GL-TR-90-0317 

Contract F19628-90-C-0048 


This study investigates the derivation of reentry-vehi- 
cle erosion parameter estimates based on the infer- 
ence of rain rate and hydrometeor liquid water content 
from microwave imagery data from the Defense Mete- 
orological Satellite Program (DMSP) sensors. Specifi- 
cally, this research focusers on evaluation of Special 
Sensor Microwave/Imager (SSM/I) brightness tem- 
perature data to obtain a climatology of intense atmos- 
pheric precipitation at selected relevant land based 
sites for a four month summer period. An integral ele- 
ment of the study is identification of convective cloud 
models to support the analysis of hydrometeor liquid 
water content from the inferred surface rainfall rates. 
Tasks include: (1) development of SSM/I rain rate cli- 
matology; (2) development of hydrometeor liquid water 
content parameterization; (3) application of liquid 
water parameterization; and (4) documentation. Soft- 
ware was implemented to: (a) read the SSM/| TDRs 
from the acquired SSM/I| data tapes; (b) calibrate and 
antenna pattern correct the data to obtain brightness 
temperatures; (c) in the data according to the location 
of each desired site by latitude and longitude; (d) a apply 
the rain rate retrieval algorithm to the data; and (e) 
evaluate relevant climatologies. The latter included 
four month summer time series of average rainfall rate, 
spatial standard deviation, and hydrometeor integrated 
liquid water content for eleven Eurasian sites. 


148,038 

AD-A235 105/4/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation Climatic Summaries for 
George AFB, California. 

Dec 90, 367p Rept no. USAFETAC/DS-90/235 


PC A16/MF A02 
Technical Applications 


No abstract available. 


148,039 

AD-A235 130/2/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation Climatic Summaries for 
Camp Stanley, Korea. 

Data Summary, Jul 79-Dec 8 

May 90, 271p Rept no. USAFETAC/DS- 90/214 


PC A12/MF A02 
Technical Applications 


No abstract available. 


148,040 

AD-A235 131/0/GAR 

Air Force — 
Center, Scott AFB, 

Surface aconaiien Climatic Summaries for Wes- 
tover AFB. MA. 

Data summary, Apr 41-Aug 89. 

Sep 90, 365p Rept no. USAFETAC/DS-90/229 


PC A16/MF A02 
Technical Applications 


No abstract available. 


148,041 

AD-A235 182/3/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation Climatic Summaries (SOCS) 
for Kodiak, Alaska. 

Data summary rept. Jan 49-Dec 8 

Sep 90, 375p Rept no. USAPETAC/ DS-90/231 


PC A16/MF A02 
Technical Applications 


No abstract available. 


148,042 


AD-A235 202/9/GAR 
Air Force Environmental 
Center, Scott AFB, IL. 


PC A16/MF A02 
Technical Applications 





Surface Observation |. Summaries for 
Spangdahiem AB, Germ: 
Nov 90, 355p Rept no.  USAFETAC/DS-90/233 


No abstract available. 


148,043 

AD-A235 227/6/GAR 

Air Force Environmental 
Center, ge AFB 

Surf: Observation Climatic Summaries for 
Norton : AFB, Californ 

Nov 90, 363p Rept = "USAFETAC/DS-90/234 


No abstract available. 


PC A16/MF A02 
Technical Applications 


148,044 

AD-A235 228/4/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Surface Observation Climatic Summaries for Ton- 
opah Test Range, Nevada. 

Oct 90, 347p Rept no. USAFETAC/ DS-90/232 


No abstract available. 


PC A15/MF A02 
Technical Applications 


148,045 
AD-A235 305/0/GAR PC A10/MF A02 


Air Force Global Weather Central, Offutt AFB, NE. 
Improved Point Analysis Model (IPAM) (Users 
Guide). 

Technical note. 

Feb 91, 201p Rept no. AFGWC/TN-91/001 

Update to 


ept. no. AFGWC-TM-78-003, AD-A063 


The Air Force Global Weather Central (AFGWC) and 
the USAF Environmental Technical Applications 
Center (USAFETAC) have provided vertical meteoro- 
logical profiles to military organizations, government 
agencies, and DoD contractors for a number of years. 
These products are called Point Analyses, or PAs. The 
contents of a PA let customers use applicable meteor- 
ological information to assess and evaluate their own 
data with respect to the state of the atmosphere at a 
specific place and time. The capabilities of the PA 
have recently been improved to accommodate new 
meteorological databases, new data sources, updated 
or new climatological data fields and models, and so- 
phisticated mathematical techniques that enhance the 
accuracy and reliability of the data profile. The im- 
proved product is known as the Improved Point Analy- 
sis Model, or IPAM. This users guide describes the 
IPAM in detail, explaining its capabilities and limitations 
in sufficient depth to allow customers to use and apply 
the data to their own purposes. 


148,046 
AD-A235 397/7 Not available NTIS 
Butler Univ., Indianapolis, IN. Holcomb Research Inst. 
Chemistry of Dews and Frosts in Indianapolis. 

J. R. Foster, and R. A. Pribush. 1990, 1p AFOSR- 
TR 91-0484, 
Grant AFOSR-85-0225 
Availability: Pub. in Atmospheric Environment v24A n8 
p2229-2236, 1990. Available only to DTIC users. No 
copies furnished by NTIS/DTIC. 


Dews and frosts forming on chemically clean Teflon 
surfaces were sampled for pH and ion concentrations 
poy a 13-month period in urban Indianapolis, Indi- 
ana. We predicted that dews forming in this polluted 
atmosphere would be acidic due to absorption of SO2 
NO2 and CO2, but that frost pH would be neutral due 
to the lack of gas absorption. However, measured pH 
ranged from 6.0 to 7.2, and dew and frost pH were not 
significantly different. Anion and cation concentrations 
did not differ between dews and frosts, implying similar 
mechanisms and rates for scavenging of atmospheric 
chemicals. Sulfite and nitrite were present in many 
samples, ——s SO2 and NO2 absorption by both 
dews and frosts. The presence of ions lacking gase- 
ous sources suggested that sedimentation of aerosols, 
primarily carbonates and salts, from surrounding agri- 
cultural lands occurred into dews and frosts as they 
formed. Carbonate deposition may have been respon- 
sible for near-neutral dew and frost pH. Dews sampled 
from sugar maple leaves were depleted of ammonium 
and enriched in other ions, but did not differ substan- 
tially in pH, compared to dews simultaneously sampled 
from Teflon. Temporal (overnight) sampling of dews 
on Teflon showed that dew chemistry changed sub- 
stantially during the course of the night. 


148,047 
DE91010617/GAR PC A03/MF A01 


ATMOSPHERIC SCIENCES 


Meteorological Data Collection, Analysis, & Weather Forecasting 


a Center for Atmospheric Research, Boulder, 


Enhanced research program on the long-range cli- 
matic effects of increased atmospheric carbon di- 
oxide: A continuation. 1988 Annual report. 
He ress rept. 

ieee and G. A. Meehi. Jan 89, 22p 
DOE! EV/102: 
Contract Al01-79EV10220 
Sponsored by Department of Energy, Washington, DC. 


Carbon dioxide (CO(sub 2)) research _— 1988 at 
the National Center for Atmospheric Research (NCAR) 
has been concentrated in four areas: (1) the publica- 
tion of three experiments (1 (times) CO(sub 2), 2 
(times) CO(sub 2), and transient) with fully coupled at- 
mospheric and oceanic general circulation models 
(GCMs); (2) the involvement in the DOE-sponsored in- 
tercomparison of GCMs; (3) the wanes of the cou- 
pled control run to study El Nino and La Nina, and (4) 
the continuing development of multitasked versions of 
atmospheric and oceanic GCMs. 


148,048 


DE91011238/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Methods for estimating the uncertainty of climate 
change effects in a crop model. 

A. M. Liebetrau, and M. J. Scott. Nov 90, 16p PNL- 
SA-18786 

Contract AC06-76RL01830 

IEEE conference on neural information processing: 
natural and synthetic, Denver, CO (USA), 26-29 Nov 
1990. Sponsored by Department of Energy, Washing- 
ton, 


One of the most difficult problems facing policy makers 
in deciding what to do about the possible effects of 
future climate change on the earth’s natural and 
human resources (the so-called Greenhouse Effect) is 
how to proceed in the face of serious uncertainty. No- 
where has this been made more obvious than in the 
uncertainty associated with the effects of climate on 
agriculture. The U.S. Department of Energy has 
funded a pi — to develop or modify the analytical 
tools required to estimate the effects of changed cli- 
mate on a number of natural resource sectors. In the 
agricultural sector, the primary anal _— tool used in 
this activity has been the Erosion-Production Impact 
Calculator (EPIC). EPIC is a mathematical cropping 
systems model developed originally to examine the re- 
lationship between soil erosion and soil productivity, 
but which has now been modified to account for the 
effects of climate and CO(sub 2) fertilization. The EPIC 
computer code is a highly detailed tool that incorpo- 
rates extensive information on weather, plant physiolo- 
gy, and farming practices. In this paper, we describe a 
process of uncertainty analysis that will evaluate simul- 
taneously the effects of temporal and geographic vari- 
ability of weather, uncertainty of farm prices, and avail- 
ability of different farming practices to estimate the 
effect of climate change on farm income. The second 
section of this paper discusses the methods and data 
that are used in making this evaluation; the third sec- 
tion provides information on the sampling schemes 
used in the exercise; and the fourth section discusses 
the empirical application of the techniques, together 
with conclusions. 24 refs., 2 figs., 1 tab. 


148,049 


MIC-91-03092/GAR PC E07/MF E01 
Manitoba Natural Resources, Winnipeg. 

Verme Weather Severity Index, harvest statistics, 
and white-tailed deer Odocoileus virginianus in 
southwestern Manitoba. 

Technical report no. 90-03. 

D. W. Soprovich. c1990, 38p 


The primary purpose of this study was to assess the 
usefulness of the data collected from Manitoba for 
modelling the impact of winter weather on white-tailed 
deer survival and recruitment. This necessitated an as- 
sessment of the quality of the data collected to calcu- 
late the Verme WSI (winter severity index) and the 
quality of the harvest data. A bibliography and recom- 
mendations are included at the end of the report. 


148,050 


MIC-91-03417/GAR PC E07/MF E01 
Alberta Oil Sands Environmental Research Program. 
Meteorology and Air Quality Committee, Edmonton. 


148,053 


oa geen a 

bem | a meteorological study 
AOSERP poche no. 12. 

J. M. Mercer, and R. B. Chariton. c1977, 59p 


This study was commissioned to determine the feasi- 


bility of using satellite imagery for meteorological and 
SN ee eae eae 
teorological 


WHRR) aboard the NOAA meteorological satellites. 
Weather conditions such as clear and cold, convective 
cloudiness, and widespread precipitation were studied, 
and the images and known weather conditions were 
baepmee pos to determine the — of the satel- 
lite- sensors to identify specific met 

phenomena. Particulate and thermal conditions of 
rivers and lakes were also considered. 


148,051 
N91-22621/7/GAR 
(Order as N91-22619/1/GAR, PC A07/MF 


1 
Cooperative Inst. for Research in Environmental Sc. 
ence, Boulder, 

Effects of Global Climate Change on Southeast 
Asia: A Survey of Likely impacts and Problems of 
Adaptation. 

S. Njoto, and C. W. Howe. 1 Apr 91, 39p 
In Its Research in Geosciences Policy p 25-63. 


Study results indicate the likelihood of ph he oy oa net 
damages from climate change, in lar damages 
from sea-level rise and higher eocemhons that seem 
unlikely to be offset by favorable shifts in precipitation 
and carbon dioxide. Also indicated was the importance 
of better climate models, in particular models that can 
calculate climate change on a regional scale appropri- 
ate to policy-making. In spite of this potential for 
damage, there seems to be a low level of awareness 
and concern, probably caused by the higher priority 
given to economic growth and reinforced by the great 
uncertainty in the forecasts. The common property 
nature of global environment systems also leads to a 
feeling of helplessness on the part of country govern- 
ments. 


148,052 
N91-22622/5/GAR 
(Order as N91-22619/1/GAR, PC —— 


01) 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 
Global Change and Biodiversity Loss: Some im- 
pediments to Response. 
K. Borza, and D. Jamieson. 1 Apr 91, 43p 
In Its Research in Geosciences Policy p 64-107. 


Discussed here are the effects of anthropogenic 
global climate change on biodiversity. The focus is on 
human responses to the problem. Greenhouse warm- 
ing-induced climate change may shift agricultural 
growing belts, reduce forests of the Northern Hemi- 
sphere and drive many species to extinction, among 
other effects. If these changes occur together with the 
mass extinctions already occurring, we may suffer a 
profound loss of biological diversity. 


148,053 
N91-22656/3/GAR 
(Order as N91-22652/2/GAR, PC A05S/MF 
A01) 


Centre d’Essais en Vol, Bretigny-sur-Or: 
Technical Presentation of the M 
Calibration and Data processing. 

M. Andre, and M. P. Lepipec. 23 Jun 90, 5p 

In Dir, International Workshop on the Airborne Meas- 
urement of Wind, Turbulence and Position: Workshop 
Report p 42-46. 


The status of the French meteorological research cen- 
ter’s work on dynamic data is presented. The Merlin 4 
is used for meteorological measurements. The differ- 
ent dynamic measurement points on the aircraft, 
radome, boom, Inertial Navigation System (INS), and 
Doppler radar, are illustrated. The radome data and in- 
ertial data are discussed. In the latter, angle data 
coding and pendular movement of the INS are given 
attention. It is concluded that the INS should be cou- 
pled with a reference. This is either the Doppler radar 
(though it is noisy), or the Ground Positioning System 
(GPS) which should be available within a few years. 
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The Merlin’s INS is already equipped with a GPS 
output, so this could be easily done. 


148,054 
N91-22657/1/GAR : 
(Order as N91-22652/2/GAR, PC - 8 


) 
Deutsche ve vaten ocr a fuer Luft- und Raumfahrt 
e.V., Oberpfaffenhofen (Germany, F.R.). 
improvement of the Installation of the DLR Re- 
search Aircraft Falcon: Description and First Re- 
sults. 

R. Baumann, H. G. Christner, H. P. Fimpel, and G. 
Wilke. 23 Jun 90, 4 

In Its International Workshop on the Airborne Meas- 
urement of Wind, Turbulence and Position: Workshop 
Report p 47-50. 


The upgrading of the DLR research aircraft is dis- 

cussed. The new modern Electronic Flight Information 
Selon (EFIS) is described along with its sources of 
information: the Inertial Reference System (IRS), the 
weather radar, and the Flight Management Computer 
(FMC). Results of comparisons between the new INS, 
the replaced INS, and the new FMC are given. The 
new data aquisition system is also described. It is con- 
cluded that the efficiency of flight management and 
the acccuracy of navigation data will be improved as a 
result of the modernization. 


148,055 
N91-22658/9/GAR 
(Order as N91-22652/2/GAR, PC ~~ MF 
01 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

NASA-ER2 Meteorological Measurement System: 
Instrumentaion, Calibration and intercomparison 
Results. 

K. R. Chan, S. W. Bowen, S. G. Scott, and T. P. Bui. 
23 Jun 90, 5p 

In Dir, International Workshop on the Airborne Meas- 
urement of Wind, Turbulence and Position: Workshop 
Report p 51-55. 


The NASA ER-2 aircraft is used as a platform for high 
altitude ny tere missions. The Meteorological 
Measurement System (MMS) was designed specifical- 
ly for atmospheric research to provide accurate, fast 
response, in situ measurements of pressure, tempera- 
ture, and the three dimensional wind vector. The MMS 
consists of three subsystems: an air motion sensing 
system to measure the velocity of the air with respect 
to the aircraft, a high resolution Inertial Navigation 
System (INS) to measure the velocity of the aircraft 
with respect to the Earth, and a Data Acquisition 
System, to sample, process and record the measured 
quantities. Details of each of these systems are given. 
The location of the MMS instrumentation is illustrated. 
The calibration of the MMS is discussed and results on 
an intercomparison of MMS measurements, Vaisala 
radiosonde observation and radar tracking data are 
given. An illustration of the MMS measurement of verti- 
cal wind is given. 


148,056 

N91-22666/2/GAR PC A03/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Use of an Advanced Image Processing System for 
the Automatic Derivation of Quantitative Informa- 
tion from Meteosat Images. 

= H. Miller. Nov 90, 11p BCRS- 90-16, ETN-91- 


9156 
ll BCRS PROJ. TO-1.19 


The potential use of an advanced image processing 
system (context vision) for the retrieval of physical in- 
formation from satellite (Meteosat) images is evaluat- 
ed. Interest is focused on methods which make full use 
of the spatial information, can be applied fully auto- 
matically, are in principle independent of the use of cli- 
matological information so that the derived data can 
also be used for climate studies. Publications related 
to the retrieval of physical information from satellite 
images by the use of complex spatial information are 
reviewed, and a short overview of the properties of the 
Context Vision system is given. 


148,057 
N91-22669/6/GAR 
lowa Univ., lowa City. 


PC A07/MF A01 
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Optimal Combining of Ground-Based Sensors for 
the Purpose of Validating Satellite-Based Rainfall 
Estimates. 

Final Report. 

W. F. Krajewski, D. T. Rexroth, and K. Kiriaki. May 
91, 143p NAS 1.26:188185, NASA-CR-188185 
Contract NAG5-1126 


Two problems related to radar rainfall estimation are 
described. The first part is a description of a prelimi- 
nary data analysis for the purpose of statistical estima- 
tion of rainfall from multiple (radar and raingage) sen- 
sors. Raingage, radar, and joint radar-raingage estima- 
tion is described, and some results are given. Statisti- 
cal parameters of rainfall spatial dependence are cal- 
culated and discussed in the context of optimal esti- 
mation. Quality control of radar data is also described. 
The second part describes radar scattering by ellipsoi- 
dal raindrops. An analytical solution is derived for the 
Rayleigh scattering regime. Single and volume scatter- 
ing are presented. Comparison calculations with the 
known results for spheres and oblate spheroids are 
shown. 


Meteorological Instruments & 
Instrument Platforms 


148,058 


N91-22661/3/GAR 
(Order as N91-22652/2/GAR, PC A05/MF 
A01) 


Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Atmospheric Physics Lab. 

Summary of Aircraft Measuring Activities at 
Lapeth. 

B. Neininger, and H. Richner. 23 Jun 90, 2p 

In Dir, International Workshop on the Airborne Meas- 
urement of Wind, Turbulence and Position: Workshop 
Report p 66-67. 


Two completely different types and sizes of aircraft 
used in atmospheric research, instrumented motorg- 
liders, and wide bodied airliners with Aircraft Integrated 
Monitoring Systems (AIMS) are presented. The instru- 
mentation for dedicated research flights, on specially 
equipped aircraft is listed and details of the post flight 
software and the measuring platforms used are given. 
The missions which have been flown and the data 
evaluated are given. Details of the AIMS equipped air- 
craft and in airline services are given. The outlook for a 
new dedicated measuring platform is presented. 


148,059 


PB91-198168/GAR PC A04/MF A01 
National Center for Atmospheric Research, Boulder, 
co. 


Study on Observational Systems: A Review of Me- 
teorological and Oceanographic Education in Ob- 
servational Techniques and the Relationship to 
National Facilities and Needs. 

R. Serafin, B. Heikes, D. Sargeant, W. Smith, and E. 
Takle. Jan 91, 55p 

Prepared in cooperation with American Meteorological 
Society, Boston, MA. Sponsored by National Science 
Foundation, Washington, DC. 


The results of a survey of meteorological and oceano- 
graphic education in observational technology were 
presented. The study, undertaken at the request of the 
University Corporation for Atmospheric Research and 
the American Meteorological Society, consisted of a 
survey of curricula, laboratories and equipment, and 
educational materials at 48 universities and interviews 
with 32 members of the research cornmmunity from uni- 
versities, government laboratories, and the private 
sector. The study found that there is a widening gap 
between the sophistication and complexity of state of 
the art measurement technology and the ability of uni- 
versities to offer relevant and adequate curricula. Uni- 
versities are finding it increasingly difficult to maintain 
even basic instructional programs in observational 
systems and associated laboratory facilities. Recom- 
os for dealing with the situation are present- 


Physical Meteorology 


148,060 

AD-A234 751/6/GAR PC A08/MF A01 
Utah Univ., Salt Lake City. Center for Atmospheric and 
Remote Sounding Studies. 

Development and Verification of a Physical Cloud- 
Moisture Model for Use in General Circulation 
Models. 

Final rept. 1 Jul 87-31 Oct 90. 

J. L. Lee, K. N. Liou, and S. C. Ou. 31 Jan 91, 161p 
AFOSR-TR-91-0267, 

Grant AFOSR-87-0294 


A time dependent, three dimensional, large-scale 
cloud moisture model has been developed for the pre- 
diction of cloud cover, cloud liquid/ice water content 
(LWC/IWC), precipitation, specific humidity and tem- 
perature. Partial cloudiness is allowed to form when 
large-scale relative humidity is less than 100%. In the 
vertical, a 16-layer z-coordinate is adopted. The hori- 
zontal resolution is described by 48 equally-spaced 
longitudinal points and 38 Gaussian latitudes. The 
wind field is prescribed using the results from a general 
circulation model (GCM). Both liquid and ice phases 
are included in the model. The liquid phase processes 
consist of evaporation, condensation, auto conver- 
sion, and precipitation. The ice phase processes in- 
clude heterogenous nucleation to generate ice crys- 
tals, depositional growth to simulate Bergeron-Findei- 
son’s processes, sublimation to deplete ice crystals, 
and gravitational settling of ice crystals. The radiative 
transfer parameterization program is based on a 
broadband method and involves the transfer of infra- 
red and solar radiation in clear and cloudy regions. 


148,061 

AD-A234 780/5/GAR PC A03/MF A01 
Cold —— Research and Engineering Lab., Hano- 
ver, N 

Rotatin Multicylinder Method for the Measure- 
— of Cloud Liquid-Water Content and Droplet 


ry 6. “Howe. Jan 91, 22p Rept no. CRREL-91-2 


Since its development at the Mt. Washington Observa- 
tory in the 1940s the rotating multicylinder (RMC) 
method has been the simplest, most reliable, and usu- 
ally the most accurate means of measuring the liquid- 
water content and droplet size in clouds and fog. The 
development history of the method is reviewed in this 
report. Fabrication of the instrument, exposure and 
data-reduction techniques, and the underlying theory 
of the method are described in detail. Accuracy of the 
RMC method is discussed and comparison tests with 
other instruments are briefly reviewed. 


148,062 

AD-A234 993/4/GAR 

Air Force Environmental 

Center, Scott AFB, IL. 

Caribbean Basin: A Refractivity Study. 

va — Dec 89, 350p Rept no. USAFETAC/TN- 
7 


A descriptive climatology of atmospheric refractivity in 
the Caribbean Basin, prepared from USAFETAC’S 
upper-air climatic database. Climatologies are provid- 
ed by season and by hour. Actual climatologies (in an 
appendix) are preceded by a review of refractivity 
theory, a discussion of the meteorology of anomalous 
propagation, an explanation of the presentation 
scheme, and a summary of the climatologies. 


PC A15/MF A02 
Technical Applications 


148,063 

AD-A235 417/3/GAR PC A04/MF A01 
Mesoscale Environmental Simulations and Oper- 
ations, Inc., Troy, NY. 

Development of an Improved Convective Initiation 
Scheme for Mesoscale Numerical Weather Predic- 
tion Models. Phase 1. 

Final rept. 1 Sep 90-28 Feb 91. 

K. T. Waight, and P. E. Price. 29 Apr 91, 53p 
AFOSR-TR-91-0493, 

Contract F49620-90-C-0057 


A three-dimensional nonhydrostatic cloud model, the 
Terminal Area Simulation System (TASS), is used to 
investigate the convective initiation process for an 
idealized case over central Florida where the forcing is 
provided by differential surface heating. The surface 
heating pattern is generated from high resolution land 
use data by making simple assumptions relating sur- 





face characteristics to particular land use types. The 
cloud model simulation produces a complicated field 
of both shallow and precipitating cumulus clouds. Cur- 
rent mesoscale parameterization schemes are evalu- 
ated for their ability to predict convective initiation. 
Analysis of the results show that in the first half of the 
run, localized differential surface sensible heating pro- 
duces small areas of deep convection associated with 
surface features. In the latter half of the simulation, 
mesoscale convergence develops due to the lateral 
boundary conditions and provides a mesoscale organi- 
zation which is well resolved by a conventional meas- 
ure of mesoscale moisture convergence. Subgrid 
scale a is very well correlated with convec- 
tive activity. Results suggest that the cloud model is a 
valuable tool for the investigation of realistic convec- 
tive initiation and evolution, and that a combination of 
mesoscale and subgrid scale properties are necessary 
for successful mesoscale modeling of cumulus con- 
vection. 


148,064 

DE91011148/GAR PC A03/MF A01 
Delaware Univ., Lewes. Coll. of Marine Studies. 
Chemistry of atmospheric precipitation at Lewes, 
Delaware as part of the MAP3S Network. Final 
report, March 1978-November 1990. 

Progress rept. 

J. R. Scudlark, and T. M. Church. Apr 91, 24p DOE/ 
ER/60293-5 

Contract FG02-85ER60293 

Sponsored by Department of Energy, Washington, DC. 


Precipitation has been collected and analyzed by 
event at Lewes, DE from 3/78 through 12/90 as part 
of the MAP3S Network. Overall, the major ion concen- 
trations are somewhat less than inland MAP3S sites, 
probably indicative of the influence of relatively clean 
marine air masses at the coast. The long-term average 
PH is 4.35, with observed summer maxima and winter 
minima fore the acid components. No long-term trends 
in precipitation composition were observed. The con- 
tribution of marine sulfate is relatively small (13%), 
albeit significant, and can be precisely corrected from 
background continental sources. The major source of 
acid components at this site are associated with storm 
trajectories from the mid-west and southeast US The 
atmospheric deposition of inorganic nitrogen may pro- 
vide an ecologically significant source of this primary 
nutrient to sustain coastal marine productivity. 23 refs., 
3 figs., 2 tabs. 


Weather Modification 


148,065 

MIC-91-03173/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Calibration of fog water collection and detection 
equipment at the NRC Low Temperature Laborato- 


Report no. 90-197-K. 
H. Leung. c1990, 38p 


This report describes the calibration of the fog water 
collection and detection equipment used by the Envi- 
ronmental Science Section (ESS). Both icing wind 
tunnel tests and cold chamber tests were performed. A 
brief description of the equipment and the results of 
the calibrations are presented in this report. 


General 


148,066 

AD-A235 098/1 Not available NTIS 
Optical Society of America, Washington, DC. 

Optical Remote Sensing of the Atmosphere Tech- 
nical Digest Series. Volume 4. Conference Edition: 
Summaries of Papers Presented at the Optical 
Remote Sensing of the Atmosphere Topical Meet- 
ing Held in Incline Village, Nevada on 12-15 Febru- 


ary 1990. 

Final rept. 1 Oct 89-30 Sep 90. 

J. W. Quinn. Jan 91, 678p ARO-27575.1-GS-CF, 
Grant DAAL03-89-G-0119 

Availability: Optical Society of America, 1816 Jefferson 
Pl, NW., Washington, DC 20036, PC $65.00. No 
copies furnished by DTIC/NTIS. 


No abstract available. 


148,067 

N91-22605/0/GAR PC A07/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

NASA Earth Science and Applications Division: 
The Program and Plans for FY 1988-1989-1990. 
Sep 88, 129p NAS 1.15:104943, NASA-TM-10494: 


Described here are the Division’s research goals, pri- 
orities and emphases for the next several years and an 
outline of longer term pians. Included are highlights of 
recent accomplishments, current activities in FY 1988, 
research emphases in FY 1989, and longer term future 
plans. Data and information systems, the ., 
mics Program, the Land Processes Program, the Oce- 
anic Processes Program, the Atmospheric Dynamics 
and Radiation Program, the Atmospheric Chemistry 
Program, and space flight programs are among the 
topic covered. 
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148,068 

AD-A234 783/9/GAR PC A09/MF A02 
Goodwin (R. Christopher) and Associates, Inc., New 
Orleans, LA. 

Literature Search and Research Design Amite 
River and Tributaries Project Ascension, East 
Baton Rouge, and Livingston Parishes, Louisiana. 
Final rept. 

R. C. Goodwin, S. Hinks, W. P. Athens, L. L. Hewitt, 
and W. A. Morgan. Oct 90, 194p COELMN/PD-90/ 


08 
Contract DACW29-88-D-0121 


A literature search, and reconnaissance level archeo- 
logical and architectural survey was conducted of por- 
tions of the Amite Basin, in Ascension, East Baton 
Rouge, and Livingston Parishes, Louisiana. The 
project was conducted to provide historical and arche- 
ological data necessary for completing feasibility stud- 
ies of flood control measures. The projects under con- 
sideration include channel improvements to the Amite 
River and 10 tributaries, seven levees, and the Comite 
River Diversion Channel. The literature search includ- 
ed examination of the historic development of the 
region, and emphasized identification of anticipated ar- 
cheological site locations within the project areas 
under study. In addition, previous archeological investi- 
gations and previously recorded archeological sites 
were examined. The field reconnaissance involved ex- 
amination of areas along project corridors for cultural 
resources, and recordation of geomorphological and 
cultural data. Approximately 230 acres were surveyed. 
Based on the literature and field reconnaissance, rec- 
ommendations are made for further testing in the 
project areas. 


148,069 

AD-A234 857/1/GAR 
Rome Air Development Center, Griffiss AFB, NY. 
Planning Multisentential English Text Using Com- 
municative Acts. 

Rept. for Oct 87-Sep 90. 

M. T. Maybury. Dec 90, 343p Rept no. RADC-TR-90- 
411 


PC A15/MF A02 


This technical report contains a dissertation submitted 
for the degree of Doctor of Philosophy in the University 
of Cambridge. This dissertation discusses the investi- 
gation of the hypothesis that the generation of multiple 
utterances, as with planning single utterances (Appelt, 
1985), is a plan-based activity that is based on commu- 
nicative acts. This requires the analysis of text in 
search for underlying communicative acts that achieve 
distinct effects of the hearer’s knowledge, beliefs, and 
desires. Thus this dissertation investigates the com- 
municative structure and communicative function of a 
range of explanations for knowledge based systems. 
Related to this is the issue of how focus constrains 
generation (Sidner, 1979; McKeown, 1982) and so a 
second theoretical aim is to investigate how attention- 
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al constraints relate to text planning and linguistic real- 
ization. 


148,070 

AD-A234 980/1/GAR PC A05/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Growing Education Deficit: of Our Na- 
tional Security Underpinnings. 

Study project. 

W. B. Nickisch. 5 Apr 91, 76p 

Over the last several decades the quality of American 
education in elementary and secondary schools (K-12) 
has been declining, and in several studies and publica- 
tions, American students are lacking in the fundamen- 
tal reading, mathematics, language, science, geogra- 
phy and foreign language skills. At the same time that 
the skills a copebtiion are declining, the require- 
ments for higher skilled workers in the public and pri- 
vate sectors is increasing. This increase is, in large 
part, due to the application of new technologies in 
nearly every sector of society. The difference between 
where the U.S. is in terms of cognitive skills, compared 
to where it needs to be, is what the author terms the 
education deficit. The author reviews the trends in edu- 
cation in relation to national security issues of national 
competitiveness and military effectiveness; and he dis- 
cusses some implications for the Army. The conclu- 
sion is that the education deficit is corroding the es- 
sential elements of our national security and that edu- 
cation reform will be one of the most pressing national 
pre ee for the United States in the de of 
the ’s. 


148,071 

AD-A235 187/2/GAR PC A12/MF A02 
RAND Corp., Santa Monica, CA. 

Section 6 Schools in Six States: Eleven Case Stud- 
ies of Transfer Issues. 

S. W. Purnell, A. E. Wise, S. J. Bodilly, and L. 
Hudson. 1991, 258p Rept no. RAND/N-2993-FMP 
Contract MDA903-85-C-0030 


This Note contains 11 case studies examining the fac- 
tors affecting possible transfer of the federally run Sec- 
tion 6 schools to state and local responsibility. Fi- 
nanced and operated by the U.S. Department of De- 
fense (DoD), tion 6 schools date back to a 1950 
Public Law which enables the federal government to 
operate schools on military bases in communities that 
in the past were j unable to provide suitable edu- 
cation to base children or that are prohibited by state 
law from expending tax revenue on base children’s 
education. Located on 18 military bases in the United 
States and Puerto Rico, the Section 6 schools enrolled 
approximately 36,000 dependents in FY 1987, at a 
cost to the federal government of approximately $138 
million. During the past several years, elements of the 
federal government recommended transferring the 17 
Section 6 school systems located in the United States 
as both a budget-saving action and on the philosophi- 
cal grounds that the federal government should not be 
running local schools. In 1986, Congress mandated 
that the Department of Defense develop a plan for the 
orderly transfer of the schools, not later than 1990. 


148,072 

AD-A235 285/4/GAR PC A03/MF A01 
Educational Testing Service, Princeton, NJ. 

New Views of Student Learning: Implications for 
Educational Measurement. 

Technical rept. 

G. N. Masters, and R. J. Mislevy. Mar 91, 48p Rept 
no. ETS-RR-91-24-ONR 

Contract N00014-88-K-0304 


Recent research in cognitive psychology has drawn at- 
tention to the important role that students’ personal 
understandings and representations of subject matter 
play in the learning process. This paper briefly reviews 
some of this research, and contrasts the kind of learn- 
ing that results in an individual’s changed conception 
or view of a phenomenon with the more passive, addi- 
tive kind of learning assessed by most traditional 
achievement tests. To be consistent with a view of 
learning as an active, constructive process, education- 
al tests are required which focus on key concepts in an 
area of learning, and which take into account the varie- 
ty of types and levels of understanding that students 
have of those concepts. In these tests, scoring re- 
sponses right and wrong is likely to be less appropriate 
than using students’ answers to infer their levels of un- 
derstanding. This will require not only imaginative new 
types of test items, but statistical models that permit 


September 15,1991 33 





BEHAVIOR & SOCIETY 
Education, Law, & Humanities 


inferences about students’ understandings once their 
responses have been observed. Psychometric ap- 
proaches are sketched to construct measures of 
achievement from such tests. 


148,07. 


3 
MIC-91-02986/GAR MF E01 


National Research Council Canada. Associate Com- 
mittee on Instructional Technology, Ottawa (Ontario). 
Sixth Canadian Symposium on Instructional Tech- 
nology: Computer-assisted learning, theory and 


reality: Proceedings. 
c1989, 567p SSC-NR15-21/1989, ISBN-0-660- 
54794-5 


Text in English and French (Bilingual). Canadian Sym- 
posium on Instructional Technology (6th: 1989: Hali- 
fax, N.S.). Sponsored by the Associate Committee on 
Instructional Technology of the National Research 
Council Canada. 
Microfiche only. 


At the beginning of these proceedings, a list of all con- 
ference attendees is given as well as a list of the mem- 
bers of the National Research Council’s Associate 
Committee on Instructional Technology sponsoring 
the conference. The proceedings include the full text 
of the keynote address and summaries of plenary ses- 
sions on: Artificial intelligence, computer-assisted edu- 
cation, educational networking, hypermedia, imple- 
mentation issues, learning environment, policy issues, 
simulation, and training. An author index to papers is 
also provided. 


148,074 
MIC-91-03286/GAR PC E07/MF E01 
Toronto Board of Education. Research Services (On- 


tario). 

Potential and actual effects of word processing on 
students’ creative writing process. 

Research report no. 198. 

M. Yau. c1991, 43p ISBN-0-88881-213-2 


This study examines the subtle impact of word proc- 
essing on students’ text production process -- i.e. how 
the word processor, when used with little or no teacher 
involvement, influences the way students approach 
their writing tasks. The emphasis is on the interactive 
effects on the process of writing -- planning, compos- 
ing, editing and revising -- rather than its global impact 
on the overall writing results. Both previous research 
and observation in an elementary classroom were 
used in the study. 


148,075 

MIC-91-03402/GAR PC E07/MF E01 
Defence Research Establishment, Ottawa (Ontario). 
High Arctic Summer Expedition (1989). 

Report no. 1068. 

R. J. Osezevski. c1991, 38p 


The 1989 High Arctic Expedition of the Canada-China 
Dinosaur Project travelled to Bylot and Ellesmere Is- 
lands during July because of the recent discovery of 
dinosaur fossils on Bylot Island and because of histori- 
cal references to the existence of large fossilized 
bones ;‘ear Ellesmere Island south of the Bay Fiord. 
The report emphasizes the interactions of daily activi- 
ties, weather and the clothing being trialled, as well as 
subjective impressions of the Arctic summer in these 
locations. The performance of the equipment being 
trialled and results of measurements of the effect of 
the _— sun on comfort are summarized sepa- 
rately. 


148,076 

N91-22755/3/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Dept. of Computer Science. 

Cross-Fertilization of Earley and Tomita. 

K. Sikkel. Nov 90, 44 MEMO-INF-90-69 


Earley’s and Tomita’s algorithms are superficially 
rather different. Their underlying structure, however, is 
remarkably similar. For a closer inspection of differ- 
ences and similarities, variants of Earley and Tomita 
are defined which produce (almost) indistinguishable 
results: a parse stack annotated with recognized 
items. Tomita’s algorithm is more sensitive to the com- 
plexity of this spark stack. It will be better than Earley’s 
algorithm, provided that the grammar is not too compli- 
cated (i.e., not densely ambiguous). Exploiting the un- 
covered similarity between Earley and Tomita, means 
that extensions and variations that were meant for one 
species can be applied to the other species as well. As 
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a particularly promising example of such offspring, the 
Tomita counterpart of a parallel bottom up Earley vari- 
ant, in which each of n processors computes a row of 
the upper triangular Earley recognition matrix are de- 
fined. This parallel bottom to Tomita algorithm should 
be rather efficient for natural language applications. It 
will be the subject of further empirical research. 


148,077 
N91-22795/9/GAR 
(Order as N91-22769/4/GAR, PC — 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Lessons Learned in the Development of the STOL 
Intelligent Tutoring System. 

T. Seamster, C. Baker, and T. Ames. May 91, 12p 

In Its the 1991 Goddard Conference on Space Appli- 
cations of Artificial Intelligence p 327-338. 


Lessons learned during the development of the NASA 
Systems Test and Operations Language (STOL) Intel- 
ligent Tutoring System (ITS), being developed at 
NASA Goddard Space Flight Center are presented. 
The purpose of the intelligent tutor is to train STOL 
users by adapting tutoring based on inferred student 
strengths and weaknesses. This system has been 
under development for over one el and numerous 
lessons learned have emerged. These observations 
are presented in three sections, as follows. The first 
section addresses the methodology employed in the 
development of the STOL ITS and briefly presents the 
ITS architecture. The second presents lessons 
learned, in the areas of: intelligent tutor development; 
documentation and reporting; cost and schedule con- 
trol; and tools and shelis effectiveness. The third sec- 
tion presents recommendations which may be consid- 
ered by other ITS developers, addressing: access, use 
and selection of subject matter experts; steps involved 
in ITS development; use of ITS interface design proto- 
types as part of knowledge engineering; and tools and 
shells effectiveness. 


148,078 
N91-22926/0/GAR PC A03/MF A01 
Old Dominion Univ., Norfolk, VA. 
NASA Langley Research Center HBCU/OMU Pro- 
ram: 1990 Student Support Survey. 
ummary Report. 
R. L. Yang, and S. N. Tiwari. Apr 91, 20p NAS 
1.26:188149, ODU/ICAM-91-101, NASA-CR-188149 
Contract NAG1-363 


The results of a survey of students who are receiving 
support through the Historically Black Colleges and 
Universities and Other Minority Universities are given. 
Information is given on the race, sex, ethnic distribu- 
tion, grade point average distribution, and target 
degree distribution. 


148,079 

PB91-193870/GAR PC A07/MF A01 
Congressional Budget Office, Washington, DC. 
Student Aid and the Cost of Postsecondary Educa- 
tion. A CBO Study. 

Jan 91, 132p 


The study examines how federal, state, and institution- 
al student aid promote equal educational opportunity 
by lowering the net cost of education that undergradu- 
ates and their parents must pay. It also considers 
some possible alternative federal policies concerning 
student aid that the 102nd Congress may wish to con- 
sider as it goes about reauthorizing the Higher Educa- 
tion Act of 1965, as amended. In accordance with the 
Congressional Budget Office’s (CBO’s) mandate to 
provide objective and impartial analysis, the study con- 
tains no recommendations. 


148,080 

PB91-197962/GAR PC A04/MF A01 
Office of the Attorney General, Washington, DC. 
Toward a Safer America: The Justice Department’s 
Record of Accomplishment in the First Two Years 
of the Bush Administration. 

Mar 91, 71p 


The report details the Justice Department’s record of 
increased law enforcement efforts in 1989 and 1990. It 
outlines accomplishments in many areas including: 
drug trafficking; fraud and public corruption; organized 
crime; polluters; equal opportunity; terrorism; immigra- 
tion and naturalization; child exploitation; and prisons. 


148,081 

PB91-198689/GAR PC A04/MF A01 
University of Southern California, Los Angeles. Ethel 
Percy Andrus Gerontology Center. 

Faculty Development for Gerontology Program 
Development. 

Final rept. 

D. A. Peterson, and P. F. Wendt. Mar 91, 55p 

Grant DHHS-90-AT-042701 

— by Administration on Aging, Washington, 


The project was designed to prepare two to three fac- 
ulty members on several campuses to become a core 
committee to assist in organizing a sequence of geron- 
tology instructions within their institution. The objec- 
tives for the project included requirements such as the 
faculty members participating in the project: further de- 
velop their expertise in gerontology beyond the intro- 
ductory level; create a new course or modify an exist- 
ing one to provide substantial gerontology content; 
and gain the knowledge and skills necessary to devel- 
op, initiate, and administer an instruction program sup- 
porting a career in the field of aging. The emphasis 
was on assisting to develop a program of studies in 
gerontology on a minimum of five college and universi- 
ty campuses in Southern California. 


148,082 
PB91-202804/GAR PC A03/MF A01 
Statistical Research, Tucson, AZ. 

Class 3 Cultural Resources Survey of a 120-Acre 
Quarry in Clark County, Nevada. 

B. A. Jones. 1991, 26p 

Contract DI-0-CS-30-06140 

Sponsored by Bureau of Reclamation, Boulder City, 
NV. Lower Colorado Region. 


These desert pavement surfaces indicate long periods 
of geologic stability. Cultural remains situated in these 
surfaces are possibly quite old. Evaluation of the ar- 
chaeological properties located in the project area 
needs to consider their close proximity to the Las 
Vegas Wash 900-meters to the northeast. Although 
this district has been recommended to be eligible for 
the National Register of Historic Places, it has not 
been formally nominated. The report addresses the 
environmental characteristics of the project areas, pre- 
vious research, brief overview of the regional culture 
history, field methods employed for the archaeological 
reconnaissance, and the results of the survey. 


148,083 

PB91-206094/GAR MF A02 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
Education in a Declining Economy: The Case of 
Zambia, 1975-1985. 

Development policy case series. 

M. J. Kelly. c1991, 225p ISBN-0-8213-1776-8, 
ANALYTICAL CASE STUDIES-8 

Library of Congress —— card no. 91-2217. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The study examines the impact of Zambia’s economic 
decline on the provision of formal education during the 
decade 1975 to 1985. The study provides an overview 
of the development of education before 1975 and 
highlights the fact that several of the problems current- 
ly being experienced have accompanied the develop- 
ment of the education system since its inception in the 
mid-1920s. The study reflected on how the more vul- 
nerable areas--primary schools, teacher education, 
out-of-school youth, literacy--experienced the eco- 
nomic constraints more severely, whereas such im- 
provements as occurred were enjoyed by the more 
prestigious and powerful areas: the university and 
some aspects of secondary provision. It also noted the 
tendency to show more concern with getting children 
into educational institutions than with providing the re- 
sources needed for them to make solid progress after 
their admission. Nevertheless, despite the difficulties 
experienced the education system displayed consider- 
able robustness. 


148,084 

PB91-206508/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Living Standards Measure- 
ment Study. 





Schooling, Skills, and the Returns to Government 
Investment in Education: An Exploration Using 
Data from Ghana 


P. Glewwe. 1991, 65p LSMS/WP-76, ISBN-0-8213- 
1 -4 
Pema be Congress omits card no. 91-8098. 

aper 


Microfiche copies only. copy avaiiable from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The paper examines the accuracy and usefulness of 
estimates of rates of return to formal schooling based 
on the standard human capital model. It investigates 
whether failure to account for differences in ability and 
school quality across a random sample significantly 
biases estimates of the private return to schooling de- 
rived from estimates of wage equations. This is done 
using an unusually rich data set from Ghana. When 
years of schooling are used to measure the accumula- 
tion of human capital, there are virtually no returns to 
schooling in the private sector. Replacement of years 
of schooling by reading and mathematical ability does 
show positive returns to acquired skills. However, 
these rates of return may be of little use to govern- 
ments when making schooling investment decisions 
because such decisions are much more complex than 
the investment decisions of individuals. In particular, 
many government investments in education are de- 
signed to raise rates of return to schooling by raising 
school quality, but decisions by individuals assume 
that both rates of return and school quality are exoge- 
nous. (Copyright (c) 1991 The International Bank for 
Reconstruction and Development/The World Bank.) 


148,085 

PB91-207712/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Argentina: Reasignacion de los Recursos = el 
Mejoramiento de la Educacion (Argentina: Reallo- 
cating Resources for the Improvement of Educa- 


tion). 

World Bank country study. 

B. Kugler. c1991, 112p 

Text in Spanish. See also PB91-159970. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report outlines methods for improving the educa- 
tional system in Argentina. It details the problems 
before offering recommendations. It then outlines pro- 
grams for elementary, secondary and higher educa- 
tion, as well as its financing. 


148,086 

PB91-960638/GAR PC A09 
Hungarian Rules of Law in Force Nr. li/1-2 (1/15- 
30/91). 

Export trade information. 

1991, 184p 

Text in Hungarian, German, and English. This docu- 
ment was provided to NTIS by Office of General Coun- 
sel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Act Ill of 1952 on the Code of Civil Procedure. 


International Relations 


148,087 

AD-A234 652/6/GAR PC A04/MF A01 
Army War Coll. Strategic Studies Inst., Carlisle Bar- 
racks, PA. 

Third World Conflict and American Response in 
the Post-Cold War World. 

Final rept. 

D. M. Snow. 5 Mar 91, 69p 


The author of this report looks at the ways in which the 
end of the cold war affects the pattern of violent con- 
flict in the international system. Based on this exami- 
nation, he suggests that the focus of national security 
attention in the new international order is likely to shift 
to the Third World. Instability and war have always 
been a prominent feature of that part of the world, but 
he argues the end of the cold war will help change 
both the nature of that pattern and how the United 
States may respond to Third World conflicts. He con- 


cludes with some suggestions about how the Army 
might be affected by this change and how it can maxi- 
mize its utility in the new environment. 


148,088 

AD-A234 811/8/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

European Security: Chances for a European De- 
fense Entity. 


Study —. 
P. W. Strik. 12 Apr 91, 42p 


At the beginning of the fifties, a European defense 
community proved to be beyond realization. In 1989 
lan Gambles discussed the matter anew and conclud- 
ed that the prospects for a European pillar or defense 
entity lay in external developments. The turn of this 
decade showed breathtaking changes in the area of 
security and European integration. Hence it was worth- 
while to analyze the chances for a European defense 
entity. The study first analyzes the recent changes and 
how they influence the matter. Then it describes 
recent, current and future activities within NATO, the 
European Communities, the West European Union 
and the Conference on Security and Cooperation in 
Europe. Based on the results it describes a possible 
scenario and the part the armed forces can play. 


148,089 

AD-A235 128/6/GAR PC A05/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Conflict in the Middle East: A Twentieth Century 
Legacy and a Twenty-First Century Challenge. 
Individual study rept. 

C. C. Campbell. 12 Apr 91, 81p 


Since the end of World War Il, the Middle East has 
witnessed the clash of religions, ideologies, and emer- 
gent nation-states. All of these conflicts are, in a very 
real sense, an outgrowth of the political arrangements 
imposed upon the Middle East by Britain, France, and 
Russia after the First World War. This study examines 
the extent to which the political arrangements imposed 
by the Allies after the First World War have contributed 
to the upheavals that plague the Middle East today. 
The study focuses on the British experience in the 
Middle East and the lessons that can be learned from 
that experience. The study concludes by addressing 
the degree to which the region’s political inheritance 
has implications for the nature of U.S. national security 
strategy in the Middle East. 


148,090 

AD-A235 129/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Convergence of United States and Indian Strategic 
Interests in South Asia. 

Individual study rept. 

S. S. Mehta. 10 Apr 91, 35p 


India and the United States are confronted with the 
most difficult task of all: normal diplomacy in a world of 
competing and cooperative states. In this new interna- 
tional era, both have visions of what the world should 
become. These visions assume relevance, because 
now there is a unique opportunity to shape and adjust 
them. The United States is committed to making the 
planet safer for pluralism and diversity. India, for its 
part, is embarked on a unique adventure in which the 
greatest experiment of cultural synthesis has to be 
successfully completed. These are converging inter- 
ests with wide ranging ramifications to the global com- 
munity. 


148,091 

AD-A235 185/6/GAR PC A05/MF A01 
RAND Corp., Santa Monica, CA. 

Naval Arms Control: The Backdrop of History. 
a Lacy. Aug 90, 76p Rept no. RAND/N-3120- 


Pp 
Contract MDA903-90-C-0004 


The West's reluctance to place general purpose naval 
forces on the arms control table is based on many con- 
siderations-some of them strategic, but one of them 
historical. In a commonly held view, the United States 
and Britain fared badly in the naval agreements of the 
1920s and 1930s. The Axis powers built up their 
navies in the 1930s, the democracies languished 
behind, and Germany and Japan were harder to defeat 
at sea during World War || precisely because of this 
unhappy record. It is not only memories of the interwar 
period’s naval agreements that trouble many in the 
West today. The entire subject seems to leave a bad 


148,094 
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after taste. This note retraces the larger steps along a 
path nearly two hundred years Icng, with emphasis on 
the twentieth century. Although the subject is naval 
arms control, the discussion is also about navies, 
naval power, and the strategy and politics that have 
woven together aspirations to unfetter sea power on 
the one hand, and inclinations to constrain that power 
on the other. 


148,092 

AD-A235 206/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Military implications of Canada’s New Latin Ameri- 
can 


Individual study rept. 
A. M. Brown. 12 Mar 91, 41p 


In November of 1989, the Canadian Government an- 
nounced that it had conducted a review of Canadian 
foreign relations with the countries in the southern por- 
tion of the western hemisphere. As a result, a single 
cohesive foreign policy for the — based upon 
trade, development and closer multilateral relations 
was enunciated. The government moved quickly to 
join the Organization of American States and to under- 
take initiatives in Latin America. This approach to the 
region reversed almost 80 years of cautious and often 
i isive Latin American relations. The Canadian 
Armed Forces have always been used as an instru- 
ment of national domestic and foreign policy. This 
paper outlines the new policy and the potential military 
implications of such an approach to the region. 


148,093 


PB91-193797/GAR PC A14/MF A02 
Department of the Treasury, Washington, DC. Office of 
the Assistant Secretary for Economic Policy. 

Status of Active Foreign Credits of the United 
States Government: Foreign Credits by U.S. Gov- 
ernment Agencies, December 31, 1990. 

Quarterly rept. 

31 Dec 90, 314p 

See also PB91-163311. 


The report presents a record as of December 31, 
1990, of the status of foreign assistance related agree- 
ments of contractual indebtedness to the United 
States Government. The data on such foreign assist- 
ance related indebtedness to the United States Gov- 
ernment includes accounts receivable from foreigners, 
as well as active short-term and long-term loans and 
credits to foreigners. The report lists data on active 
long-term loans and credits extended by the United 
States Government between July 1, 1941, and the 
date of the report. An active credit is one with an out- 
standing principal indebtedness or an available 
unused authorization. Fully repaid loans and credits 
are excluded. The report also contains data for short- 
term loans and credits and accounts receivable, and 
on foreign government indebtedness to the U.S. Gov- 
ernment which arose from World War I. 


148,094 

PB91-194167/GAR PC A04/MF A01 
Foreign ——— Service, Washington, DC. 

Food for : 1988 Annual Report on Public Law 
480. 

May 91, 69p 

See also report for 1986, PB88-209861. 


In addition to reporting the status of the Public Law 480 
(P.L. 480) program in fiscal 1988, the report highlights 
achievements in the Food for Progress Program and in 
the Local Currency Loan Initiative legislated by the 
Food Security Act of 1985 and amended by the Omni- 
bus Trade and Competitiveness Act of 1988. Under 
the Food for Progress Program, commodities financed 
under section 416(b) or from P.L. 480 title | resources 
can be programmed on a multiyear basis to countries 
that agree to promote free enterprise in their agricultur- 
al sector. A maximum of 500,000 tons of commodities 
were to be made available for each of the fiscal years 
1986 through 1990. The objective of the Local Curren- 
cy Loan Initiative is to promote the development of pri- 
vate enterprise by authorizing U.S. Government sales 
of agricultural commodities for local currencies rather 
than for long-term dollars. Local currency obtained 
from the sale of title | commodities is loaned by the 
U.S. Government to private intermediate financial insti- 
tutions in the recipient country. These institutions then 
lend to the private sector within the recipient P.L. 480 
country. 
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148,095 

PB91-206110/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Operations Evaluation eo 
Evaluation Results for 1989 (World Bank, Oper- 
ations Evaluation Department). 

Annual rept. 

c1991, 137p ISBN-0-8213-1779-2 

Summary in French. See also PB90-223587. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The review presents salient aspects of evaluation work 
carried out by the World Bank’s Operations Evaluation 
Department (OED), and reports on the performance of 
the cohort of Bank-supported operations that were 
evaluated in 1989. It begins by discussing the Bank’s 
policy framework and the world economic environment 
during the years in which these operations were ap- 
proved and implemented. Drawing on OED impact 
evaluation studies, it visits 21 irrigation projects five to 
twelve years after their completion to review their ef- 
fects in agricultural, economic, social, institutional, and 
environmental terms. It presents the conclusions of a 
comparative study of 35 trade adjustment operations 
in nine countries. It concludes with a distillation of four 
OED country studies, offering insights into the dynam- 
ics of the Bank’s relationships with its borrowers over 
long periods of time, drawing lessons for future lending 
strategy and the management of operational pro- 
grams. 


148,096 

PB91-923525/GAR Subscription 
Department of State, Washington, DC. Bureau of 
Public Affairs. 

Dispatch Volume 2, Number 25, June 24, 1991. 

24 Jun 91, 28p 

Paper copy only available on subscription, U.S., 
Canada and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


Contents: 

The Euro-Atlantic Architecture: 

From West to East; 

Summary of the President’s CSCE Annual 
Implementation Report; 

Major Issues in START; 

US-Brazil: 

Roots of Friendship; 

President Collor’s Visit to the United States; 

US-Brazil Environmental Cooperation; 

Trade and Investment in South America; 

US-El Salvador Relations; 

North American Free Trade Agreement; 

US Trade with China; 

Political Crisis in Ethiopia; 

US-Pakistan Relations; 

Recent Developments in the Middle East; 

ws Council Resolutions 699 and 700 on 
raq. 


148,097 

PB91-923526/GAR Subscription 
Department of State, Washington, DC. Bureau of 
Public Affairs. 

Dispatch Volume 2, Number 26, July 1, 1991. 

1 Jul 91, 24p 

Paper copy only available on subscription, U.S., 
Canada and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


Contents: ‘First Amendment’ Freedoms in Central and 
Eastern Europe; Economic Transition in Central and 
Eastern Europe; Albania: 41 > Along Freedom’s 
Road; US Aid to Albania; US Concerns About the 
Future of Yugoslavia; Secretary Baker Visits Yugoslav- 
ia and Albania; US Support for Baltic Independence; 
US-ASEAN Relations; US-ASEAN Joint Statement; 
Current Situation in Afghanistan; Iraq: Weapons of 
Mass Destruction; International Cooperation Counters 
Iraqi Terrorist Threats; US Export Controls in a Chang- 
ing Global Environment. 


148,098 

PB91-923527/GAR Subscription 
Department of State, Washington, DC. Bureau of 
Public Affairs. 
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Dispatch Volume 2, Number 27, July 8, 1991. 

8 Jul 91, 23p 

Paper copy only available on subscription, U.S., 
Canada and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


Contents: 

Conflict in Yugoslavia; 

US-South Korean Relations; 

US Policy in Lebanon; 

Enterprise for the Americas Initiative Celebrates 
First Anniversary; 

Trade and Investment Agreement with Nicaragua 
and Panama; 

Nuclear Non-Proliferation Treaty; 

South Africa to Accede to NPT; 

Arms Control, Arms Transfers, and UAE 
Helicopters; 

Group of Seven: 

Toward Global Economic Growth; 

International Terrorism; 

Focus on Central and Eastern Europe; 

Treaty Actions. 
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148,099 

AD-A234 875/3/GAR PC A04/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Field Survey of Videoteletraining Systems in 
Public Education, Industry, and the Military. 

Interim rept. Feb-Sep 90. 

H. L. _ S. W. Parchman, and H. Simpson. Mar 
91, 61p Rept no. NPRDC-TR-91-7 


The objective of the project was to find more cost-ef- 
fective ways to train Navy personnel who are geo- 
graphically remote from existing instructional re- 
sources. A field survey was conducted of a representa- 
tive sample of 13 sites in public education, industry, 
and the military which are currently using videotele- 
training (VTT) to deliver remote-site instruction. The 
systems surveyed are of one of three types: (1) open 
training networks, (2) closed training networks, and (3) 
conferencing network. The majority of training network 
use one-way video with two-way audio although the 
use of two-way video is increasing. There appears to 
be a trend for VTT systems to expand in the form of 
VTT consortia. Poor quality audio is a problem shared 
by many VTT systems. 


148,100 

DE$1011057/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

There is more to training than lecture. 

N. E. Mayfield, and W. A. Bahrt. Feb 91, 26p WHC- 
SA-0923, CONF-9104135-4 

Contract ACO6-87RL10930 

Symposium on the training of nuclear facility personnel 
(9th), Denver, CO (USA), 14-18 Apr 1991. Sponsored 
by Department of Energy, Washington, DC. 


This presentation describes information that is useful 
in correlating on-the-job training with developing and 
delivering classroom training, which enhances the 
learning process. Greater emphasis is being placed on 
classroom training versus self-study in all facets of in- 
dustry. The outcome is that classroom instruction is 
all-too-often delivered through direct lecture. This is 
probably the least effective method of providing quality 
training. Enhancements to the classroom learning en- 
vironment are necessary--such as well-planned view- 
graphs, flip charts, posters, mockups, videos, demon- 
Stration activities, an on-the-job training. Without this 
emphasis, all too often, classroom instruction is no 
more effective than self-study. Most classroom train- 
ing lacks demonstration activities and/or on-the-job 
training interfaces. Remember what Confucius said: 
“When | hear | forget, when | see | remember, when | 
do | understand.” Therefore, it makes sense to involve 
students through demonstration activities and/or on- 
the-job training as an integral part of lesson design. 
We need to make a conscious effort to ensure trainees 
understand the instructions that are necessary to per- 
form job functions. This requires, in many cases, a di- 
version from past practices. We must become innova- 
tive and involve the trainees in practical activities to 
avoid the dismal effects of the straight lecture format. 
1 ref., 2 figs. 
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PB91-208074/GAR PC AO5/MF A01 
California State Univ., Long Beach. Long Beach Foun- 
dation. 

Minority Management Training Program for Social 
Workers Specializing in Aging. 

Final rept. 30 Sep 88-28 Feb 90. 

J. Black, and R. Rountree. 29 Mar 91, 94p 

Grant DHHS-90AT0368/01 

oe by Administration on Aging, Washington, 


The project was designed for minority management 
training. The project focused on recruiting minority stu- 
dents to the field of aging, upgrading skills of social 
service workers already employed in aging agencies, 
preparing minority student for leadership roles in agen- 
cies serving older adults, developing curriculum train- 
ing materials on agency administration and manage- 
ment, and developing a labor pool of social workers 
with special skills in aging, administration, and man- 
agement. 


Psychology 


148,102 


AD-A234 548/6/GAR PC A05/MF A01 
Stanford Univ., CA. Dept. of Psychology. 

Induced Pictorial Representations. 

Final technical rept. 1 Dec 89-31 Jan 91. 

B. Tversky. 15 Feb 91, 77p AFOSR-TR-91-0284, 
Grant AFOSR-89-0076 


When understanding discourse, people form mental 
representations at many levels, including a model of 
the situation. This report describes two projects inves- 
tigating spatial mental models induced by text. The first 
explored characteristics of static mental models of en- 
vironments established from survey or route descrip- 
tions. Memory measures indicated that descriptions 
from both perspectives appear to induce the same per- 
spective-free mental models. Like structural descrip- 
tions, these mental models incorporate spatial rela- 
tions among landmarks, and allow the taking of many 
specific perspectives. In the second project, narratives 
described a common situation, an observer surround- 
ed by objects. Narratives periodically reoriented ob- 
servers, and subjects were probed for objects at vari- 
ous directions from the body of the observer. The pat- 
tern of reaction times suggested that people form 
mental spatial frameworks to keep track of the posi- 
tions of objects relative to the observer. Spatial frame- 
works are not image - or perception-like, but rather re- 
flect people’s conceptions of space based on typical 
interactions with space. 


148,103 


AD-A234 952/0/GAR 

Illinois Univ. at Urbana-Champaign. 
Measures of Misconception Stability. 
Technical rept. 1986-1990. 

K. Tatsuoka, and M. Tatsuoka. Mar 91, 40p 
Contract N00014-86-K-0290 


PC A03/MF A01 


When learning is taking place, students test their hy- 
potheses and evaluate them, and modify their current 
theories on the basis of new information. The phe- 
nomenon is famous and is called the hypothesis test- 
ing view or theory changes. Many students tend to 
change their rule(s) while they are taking a test. This 
study discusses slip probabilities that quantify to the 
extent to which a students’ scores on an item deviate 
from the pure scores of his/her original rules. Algebra- 
ic relationships between this new slip random variable 
and the traditional item-score variable are discussed. 
Then, the indices to measure the stability of rule appli- 
cation and to compute the probability of having a per- 
fect application of the rule are introduced and illustrat- 
ed with a 64-item signed number tests. 


148,104 


AD-A234 955/3/GAR PC AO5/MF A01 
Chicago Univ., IL. Dept. of Psychology. 





Categories and Particulars: Prototype Effects in 
Estimating Spatial Location. 

Annual rept. 1 Mar 90-28 Feb 91. 

J. Huttenlocher, L. V. Hedges, and S. Duncan. 12 
Mar 91, 80p AFOSR-TR-91-0245, 

Grant AFOSR-90-0218 


A final version was completed of a paper describing a 
model of spatial estimation based on hierarchical rep- 
resentation in memory. In the paper, the model to the 
representation of spatial location was applied, and re- 
sults were reported on four experiments on coding the 
location of a dot in a circle. In addition, four other stud- 
ies of ways people hierarchically organize other 
shapes and of the consequent effects of spatial esti- 
mation were carried out. The later studies raise various 
issues which have led to greater refinement in model- 
ing people’s reports of location under conditions of un- 
certainty. 
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AD-A235 252/4/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Statistics. 
Procedure to Detect Item Bias Present Simulta- 
neously in Several items. 

Technical rept. 1988-1991. 

R. Shealy, and W. Stout. 25 Apr 91, 41p 

Contract N00014-90-J-1940 


This paper presents a statistical procedure (denoted 
by SIB) designed to test for undirectional test bias ex- 
isting simultaneously in several items of an ability test. 
It was argued in Shealy and Stout (1991) that in order 
to model such bias with an IRT model, a multidimen- 
sional model is necessary. The or procedure, 
based on this multidimensional IRT modeling ap- 
proach, statistically tests for bias in one or more items 
at a time and is corrected for the inflation (or deflation) 
of the test statistic due to target ability difference, a 
valid group difference that is conceptually independent 
of psychological test bias. The correction plays the 
same role as the practice of including the single stud- 
ied item in the matching criterion score in the Mantel- 
Haenszel (MH) peceaee adapted for test responses 
by Holland and Thayer (1988). It is shown through the 
initial portion of an extensive simulation study under- 
way (Shealy (1991)) that, with the correction in place, 
the procedure performs as well as the MH procedure 
in many cases when there is a single biased item, and 
performs well in the case of multiple item test bias. 
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AD-A234 542/9/GAR 

Air War Coll., Maxwell AFB, AL. 

— the War on Drugs - An Economic Perspec- 
ive. 

Research rept. 

P. Denega. May 90, 84p 


U.S. drug control policy goals are to increase drug 
price, depress demand, and restrict availability. With 
respect to cocaine, only one goal has been partially 
met -- casual use of cocaine has decreased, but addict 
use has increased, and crack is widely available and 
inexpensive. Despite higher rates of interdiction, the 
cartel lands more cocaine in the U.S. than market 
demand. As a result, there is a surplus of cocaine in 
the U.S. Under this condition, there are two reasons 
why interdiction is ineffective and only shows resolve. 
(1) The cartel has increased its profitability by taking 
over the wholesale and first retail market thereby ena- 
bling it to absorb greater losses than interdiction can 
inflict; and (2) To maximize profits the cartel has set 
the price of cocaine at levels which create a surplus. 
Given fixed prices, it can only reduce surplus to de- 
crease supply which interdiction also achieves. An ag- 
gressive program to decrease demand would create 
an even greater surplus for the cartel to handle. Inter- 
diction is effective when the market is in equilibrium. 
Under this condition, interdiction creates a shortage 
which increases cocaine price. Synchronizing interdic- 
tion with destruction of the cartel’s U.S. based whole- 
sale/retail infrastructure coupled with immediate ef- 
forts to reduce demand hastens the effectiveness of 
interdiction. 
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AD-A235 081/7/GAR PC A03/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 


OCONUS Counternarcotic Campaign Planning. 
Monograph rept. 
J. A. Horris. 25 May 90, 47p 


This monograph proposes that the similarities be- 
tween counterinsurgency and counternarcotic oper- 
ations are such that a counterinsurgency campaign 
planning frame work can be adapted for counternarco- 
tic campaign planning. The study develops a counter- 
insurgency campaign planning framework based on 
historical example and FM 100-20. It proposes that a 
plan developed from this framework constitutes a sup- 
porting campaign plan even though it is usually de- 
signed for a single country as opposed to a theater of 
operations. The paper then transitions to counternar- 
cotics giving some background and adapting the coun- 
peso ty planning framework to counternarcotics 
operations. The monograph concludes that the issue 
of convergence between counterinsurgency and coun- 
ternarcotics is valid enough for adaptation of a coun- 
terinsurgency planning framework. It raises the doctri- 
nal question of where responsibility lies for planning a 
campaign of U.S. civil-military operations for a given 
country. Finally, it concludes that until a solution is 
mandated, the development and implementation of a 
campaign plan (or country plan) will be a function of 
the theater CINCs will and ability to cooperate with the 
other major players. 
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AD-A235 151/8/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

pony Counter-Drug Support to Law Enforce- 
ment Agencies. 

Individual study rept. 

D. L. Hunter. 5 Apr 91, 46p 


Since the mid-1970s the military has provided some 
form of operational or non-operational counter-drug 
support to law enforcement. Beginning with National 
Guard support to marijuana eradication operations in 
Hawaii, counter-drug support has spread to all ele- 
ments of the military and now involves not only equip- 
ment loans and transfers, but intelligence; base and 
research facilities; training and advice; operation and 
maintenance of equipment; aviation reconnaissance, 
surveillance, and transportation; detection and moni- 
toring of aerial and maritime smuggling, and establish- 
ing bases of operations for civilian law enforcement 
personnel. 
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PB91-193391/GAR PC A03/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Vital Statistics Divorce Data, Detail, 1988. Public 
Use Data Tape Documentation. 

May 91, 45p NCHS/DF/MT-91/012A 

For system on magnetic tape, see PB91-507731. 


Vital Statistics relating to divorce provide demographic 
data for divorces occurring during 1988. The data are 
based on information abstracted from certificates of di- 
vorce or annulment registered in the vital statistics of- 
fices of States which meet reporting criteria for partici- 
pation in the divorce-registration area (DRA). For 
1988, the DRA includes 31 States. Divorce data for 
each State in the DRA are based on divorce certifi- 
cates sampled at one of five sampling rates (5, 10, 20, 
50, or 100 percent), depending in most cases on the 
total number of divorces granted in the State during 
the calendar year. The tape record includes a weight 
based on the sampling fraction of the reporting State. 
All records are used from States submitting precoded 
data tapes through the Vital Statistics Component Pro- 
gram. Demographic data include variables such as 
age, race, number of this marriage, and education of 
both husband and wife. Records also include date and 
State of marriage and of divorce. 
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PB91-197152/GAR PC A03/MF A01 
Department of Health and Human Services, Dallas, 
TX. Office of Evaluation and Inspections. 

Adolescent Steroid Use. 

Final rept. 

J. V. Tyler. Feb 91, 50p OEI-06-90-01080, HHS/IG/ 
OEI/6-90/01080 

See also PB91-197160. 


The second of two reports describes the patterns, 
trends and risks of anabolic steroid use by adoles- 
cents. Since scientific inquiry in the area has been lim- 
ited findings are based on: the compilation of the best 
available professional and research literature, results, 
concerning steroid use, of the 1989 National Institute 
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on Drug Abuse senior survey, interviews of 30 knowl- 
edgeable professionals in medicine, research or other 
disciplines, and interviess of 72 current or former ado- 
lescent steroid users (average current age of 20). It 
was revealed that: (1) over one-quarter million adoles- 
cents use or have used steroids and their numbers are 
growing; (2) use starts early and often follows a pro- 
longed, intense pattern including some evidence of de- 
pendency; (3) use in motivated and encouraged by so- 
cially acceptable values and adolescent concerns with 
appearance and peer approval; (4) experts link steroid 
use to serious psychological and physical health risks; 
and (5) although not always effective, education of 
adolescents and adults is still the best solution to the 
steroid use problem. 
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PB91-197160/GAR PC A03/MF A01 
Department of Health and Human Services, Dallas, 
TX. Office of Evaluation and Inspections. 
Adolescents and Steroids: A User 

Final rept. 


J. V. Tyler. Aug 90, 29p OEI-06-90-01081, HHS/IG/ 
OE!/6-90/01081 
See also PB91-197152. 


The first of two reports describes the adolescent 
users’ perceptions of the patterns, trends, motivations 
for and effects of anabolic steroid use. Findi are 
based on detailed interviews of 72 current or former 
adolescent steroid users (average current age of 20). It 
was revealed that: (1) users believe more adolescents 
are using steroids; (2) users start young and continue 
using for a long time; (3) adolescent users combine 
steroids, take large doses and use more intensely over 
time; (4) adolescents use steroids to look better and to 
do better in sports; (5) steroids ‘work’ and encourage 
continued use; (6) users report psychological and 
physical changes after starting steroids, but most dis- 
count warnings about risks; (7) current users show 
signs of denial concerning the adverse effects of ster- 
oid use; some appear dependent; and (8) many users 
are ‘mainstream’ students. 
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PB91-197897/GAR PC A08/MF A01 
Metrica, Inc., The Woodlands, TX. 

clical Effects of the Unemployment Insurance 
(Ul) Program: Final Report. 
Unemployment insurance occasional 3 
B. H. Dunson, S. C. Maurice, and G. O bwyer. 1991, 
175p UIOP-91-3 
Contract DL-99-9-4818-98-037-01 
Sponsored by Employment and Training Adrninistra- 
tion, Washington, DC. Unemployment Insurance Serv- 
ice. 


The report presents an analysis of the effect of the 
unemployment insurance (Ul) program as an automat- 
ic stabilizer and of recent changes in that effect. The 
report discusses the theoretical reasons that would 
enable the UI program to stabilize, to some extent, the 
business cycle; then presents some previous empirical 
evidence of the effect. It reviews the empirical litera- 
ture concerning the ability of Ul to act as a stabilizer. 
The report describes the methodology that is used to 
estimate the effect of UI and discusses the results of 
the estimation. The evidence indicates that the UI 
system does act as an economic stabilizer although to 
a relatively minor extent. The evidence is quite strong 
that a diminution in the ability of UI to act as a stabiliz- 
er, in the sense of reducing the decrease in Gross Na- 
tional Product (GNP) and the number of jobs lost 
during the peak of a recession, took place during the 
1980s. 
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PB91-197996/GAR PC A03/MF A01 
Department of Justice, Washington, DC. Community 
Relations Service. 

Annual Report of the Community Relations Serv- 
ice, 1989. 

1989, 30p 


The report details activities of the Community Rela- 
tions Service (CRS) of the U.S. Department of Justice 
for Fiscal Year 1989. It provides insight into the Serv- 
ice’s conciliation and mediation activities and immigra- 
tion and refugee assistance program. 
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popeanens of Justice, Washington, DC. Community 
Relations Service. 

Guidelines for Effective Human Relations Commis- 
sions. Organization, Membership, Budget, Staff, 
Goals, Programs. 

1975, 12p 


The pamphiet contains guidelines for establishing ef- 
fective and relevant human relations commissions. 
They are based on observations of successes and fail- 
ures of commissions over the past few years. They 
should be considered merely as suggestions for estab- 
lishing commissions and for shaping policies and pro- 
grams to improve their effectiveness. Each guideline 
will require careful analysis as to its application in indi- 
vidual communities. 
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PBS1-198044/GAR PC A99/MF E06 
National Inst. on Drug Abuse, Rockville, MD. Office of 


Science. 

Problems of Drug yo a ge 1990: Proceeding 
of the Annual Scientific Meeting (52nd), The Com- 
mittee on Problems of Drug Dependence, Inc. Held 
in Richmond, Virginia in June 1990. 

Research rept. 

L. S. Harris. 1990, 796p NIDA/RMS-105, DHHS/ 
PUB/ADM-91-1753 

Also available from Supt. of Docs. See also PB90- 
237660. 


The document contains the scientific presentations 
from the annual meeting of the Committee on Prob- 
lems of Drug Dependence (CPDD). These papers and 
posters were presented at the 52nd such meeting of 
CPDD held in Richmond, Virginia in June 1990. The 
presentations contained nine symposia sessions: Do 
Opioids Have Direct Excitatory as well as Inhibitory Ac- 
tions; Brain Imaging and Drugs of Abuse; Opiates and 
Other Drugs of Abuse and the Immune System; Regu- 
lation of Gene Expression in the Opioid System; Cur- 
rent Trends in the Chemistry of Medications for the 
Treatment of the Chemical Dependencies; Therapeu- 
tic Potential of Opioid Antagonists; Neural Opioid and 
Dopamine Interactions in Dopamine and Cocaine De- 
pendence; Diagnosing Substance Abuse and Depend- 
ence and Other Psychiatric Disorders; Anti-Opiate 
Peptides as Mediators of Opioid Tolerance and De- 
pendence; two poster sessions; and sessions of the 
following oral communications: Basic Pharmacol 
Cannabinoids and Other Drugs of Abuse; Abuse Po- 
tential Evaluation; Epidemic and Public Policy; HIV In- 
fection and AIDS; Treatment of Cocaine Abuse and 
Dependence; Opioid Pharmacology; Reproduction 
and Family Studies; Cocaine Basic Pharmacology; 
Clinical Pharmacology of Abused Drugs; Treatment of 
Opioid Dependence; Diagnosis, Assessment and 
Sympiennetclooy, and Cocaine Behavioral Pharmacol- 
ogy. 
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PBS1-199570/GAR PC E06/MF E06 
Centre d’Etudes et de Recherches Biophysiologiques 
Appliquees a la Marine, Toulon (France). 

Ps ychologique et Neurophysiologique 
des Troubles Cognitifs des Toxicomanes (Psycho- 
logical and Neurophysiological Assessment of 

nitive Disturbances in Drug Addicts). 
= _ and D. Bruschera. May 90, 61p CERB- 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’'Armement. 


A psychological and neurophysiological study was 
conducted on drug addicts and control subjects to 
bring to light any alteration in their cognitive abilities 
that might affect their fitness for work. A decline in 
memory performance was shown, as were changes in 
evoked event-related potentials. The latter make it 
possible to investigate the disturbed mechanisms. A 
Study to correlate these results with the degree of drug 
addiction is under consideration. 
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PB91-507731/GAR CP To2 
National Center for Health Statistics, ga MD. 
Vital Statistics Divorce Data, Detail, 1988. 

Data file. 

1988, yy tape NCHS/DF/MT-91/012 

System: IBM 3083/E; OS/VS2, MVS/JES2 operating 
system. Approximate bytes: 38,840,760. See also 
PB90-501891 (1987), PB89-209415 (1986), and PB88- 
127865 (1985). 

Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T02. Documenta- 
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tion included; may be ordered separately as PB91- 
193391. 


Vital Statistics relating to divorce provide demographic 
data for divorces occurring during 1988. The data are 
based on information abstracted from certificates of di- 
vorce or annulment registered in the vital statistics of- 
fices of States which meet reporting criteria for partici- 
pation in the ee area (DRA). For 
1988, the DRA includes 31 States. Divorce data for 
each State in the DRA are based on divorce certifi- 
cates sampled at one of five sampling rates (5, 10, 20, 
50, or 100 percent), depending in most cases on the 
total number of divorces granted in the State during 
the calendar year. The tape record includes a weight 
based on the sampling fraction of the reporting State. 
All records are used from States submitting precoded 
data tapes through the Vital Statistics Component Pro- 
gram. Demographic data include variables such as 
age, race, number of this marriage, and education of 
both husband and wife. Records also include date and 
State of marriage and of divorce. 
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AD-A234 908/2/GAR PC A05/MF A01 
Air War Coll., Maxwell AFB, AL. 

National Will: Achilles Heel in United States Nation- 
al Strategy. 

Research rept. 

K. A. Collins. May 90, 83p 


National will is the Achilles heel in United States na- 
tional strategy. The value of the psychosocial or na- 
tional-will element of power is often neglected by na- 
tional leaders in developing an appropriate national 
strategy to achieve national objectives. This paper re- 
views and evaluates the attitudes and characteristics 
of national will as a United States strategic weakness. 
The lack of interest or assessment of US national will 
is criticized in terms of its implications for policy. With- 
out a consensus in national will, the United States will 
continue to experience a difficulty in performing effec- 
tively as a world leader. Americans must perceive a 
threat to our territorial integrity or a catastrophe before 
national will will allow for achievement of national ob- 
jectives. Only when our national leaders seriously 
evaluate the psychosocial element of power and our 
citizens play a mature and responsible role in shaping 
national will will we have a national strategy worthy of 
the name. 
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AD-A234 927/2/GAR PC A04/MF A01 
Air Univ., Maxwell AFB, AL. Center for Aerospace Doc- 
trine, Research, and Education. 

International Dimension of Culture and Conflict: 
Proceedings of the Symposium. 

A. B. Bozeman. Apr 91, 52p Rept no. AU-ARI-CP-90- 
4 


No abstract available. 
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AD-A235 175/7/GAR 

RAND Corp., Santa Monica, CA. 
Fate of the Pa Ray aratus under Gorbachev. 
M. Rush. 1991, ept no. RAND/R-4001-A 
Contract MDASOS B6-C-0050 


This report examines the impact of the changes Gor- 
bachev is seeking to make in the USSR on the correla- 
tion of forces within the Soviet elite and within Soviet 
society at large, and the resultant implications for U.S. 
security interests. The study should be of interest to 
policymakers and policy planners concerned with 
Soviet affairs. 
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AD-A235 209/4/GAR PC A13/MF A02 

Library of Congress, Washington, DC. Federal Re- 

search Div. 

— Handbook Series. Cote D’ivoire a Country 
udy. 

R. E. Handloff. Nov 88, 290p 


No abstract available. 
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PBS1-193854/GAR 


PC A04/MF A01 


Bureau of the Census, Washington, DC. 

Studies in the Measurement of Voter Turnout, Cur- 
rent Population Reports. Special Studies. 

Nov 90, 70p SER-P-23-N168 

Also available from Supt. of Docs. 


Analyses of voter turnout and registration in U.S. na- 
tional elections provide a basis for evaluating the ef- 
fectiveness of laws and methods designed to facilitate 
full participation of voting- age citizens in the electoral 
process. The report contains a set of three papers de- 
signed to illuminate different aspects of measuring 
voting behavior. The first paper describes the history 
of the Current Population Survey (CPS) voting supple- 
ments, the main source of data on characteristics of 
the U.S. electorate. The second paper provides de- 
tailed discussion of the nature and extent of error in 
estimates derived from the CPS voting surveys. The 
third paper addresses the development of independ- 
ent estimates of the various segments of the popula- 
tion for whom voting rates are usually calculated. 
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PB91-924600/GAR 

Subscription PC$335.00/MF$230.00 
Central Intelligence Agency, Washington, DC. 
Soviet Union Republic Affairs. 
Jun 91, Semiweekly 
Paper copy available on subscription, U.S., Canada, 
and Mexico price $335; price for others $670. Micro- 
fiche available on subscription, U.S., Canada, and 
— price $230; price for others $460. Issued twice 
a week. 


The report contains open source material from the 
Soviet Union on a wide range of republic political, eco- 
nomic, military and social issues. Material on the 
Soviet Republic that was previously published in the 
JPRS reports on Soviet Union political affairs and 
Soviet Union economic affairs is now included in the 
report. The following republics are currently covered: 
ARMENIA, AZERBAIJAN, BELORUSSIA, ESTONIA, 
GEORGIA, KYRCYZSTAN, LATVIA, LITHUANIA, 
MOLDOVA, RSFSR, UKRAINE, TAJIKISTAN AND 
UZBEKISTAN. 
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PB91-928101/GAR 

Central Intelligence Agency, Washington, DC. 
RSFSR Presidential Election: Candidate Teams. A 
Reference Aid. 

P. H. Ewing. May 91, 9p LDA-91-12476 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). This series offers a re- 
duction in price as a Standing Order, PB91-928100. 


PC A02 


The reference aid illustrates the six teams of presiden- 
tial and vice-presidential candidates for the Russian 
Republic’s 12 June 1991 election. It includes a photo- 
graph and brief biography of each candidate and a 
campaign platform for each team. 
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AD-A234 593/2/GAR PC A04/MF A01 
Army Aeromedical Research Lab., Fort Rucker, AL. 





Test and Evaluation Re; 
Defibrillator/Monitor 
Name) 10. 

Final rept. 

J. D. Haun, J. R. Licina, B. Olding, and M. 
Quattlebaum. Mar 91, 75p Rept no. USAARL-91-14 


The Physio Control Defibrillator/Monitor Model LIFE- 
PAK 10 was tested for electromagnetic interference/ 
compatibility in the UH-60A helicopter under the U.S. 
Army Program for Testing and Evaluation of Equip- 
ment for Aeromedical Operations. The tests were con- 
ducted _— current military and industrial standards 
and procedures for electromagnetic interference/ 
compatibility and human factors. The LIFEPAK 10 
passed the overall evaluation and is validated as com- 
patible with U.S. Army aeromedical aircraft. 
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DE91011022/GAR PC A03/MF A01 
Boston Univ., MA. Dept. of Chemistry. 

Scintillation materials for medicai applications. 
Progress report, July 1, 1990-January 30, 1991. 

A. Lempicki, A. J. Wojtowicz, and E. Berman. 1991, 
38p DOE/ER/61033-1 

Contract FG02-90ER61033 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report covers the first seven months of the first 
year of our work under the above Grant. As such, it is 
rather preliminary. We shall describe the concrete 
steps taken to implement the program. In Section 2 we 
shall describe the progress towards the development 
of the instrumentation and facilities needed to conduct 
the work and the materials which have been acquired. 
In Section 3 we shall give an account on preliminary 
measurements which have already been made as well 
as some calculations aimed at interpreting experimen- 
tal results. Additionally we have undertaken to expand 
our general way of thinking about the problem of im- 
proving scintillator materials. This subject is covered in 
the Appendix Scintillator Research, which is an evolv- 
ing document, not to be regarded as finished. In fact 
the last section cannot be finished in time for this 
Report. We believe it serves the dual purpose of articu- 
lating the research goals and priorities for our own pur- 
poses and at the same time to communicating them to 
our sponsor. 6 refs., 14 figs., 5 tabs. 
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N91-23031/8/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Mechanical Response Tissue Analyzer for Estimat- 
ing Bone Strength. 

S. B. Arnaud, C. Steele, and A. Mauriello. Mar 91, 6p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 83-88. 


One of the major concerns for extended space flight is 
weakness of the long bones of the legs, composed pri- 
marily of cortical bone, that functions to provide me- 
chanical support. The strength of cortical bone is due 
to its complex structure, described simplistically as cyl- 
inders of parallel osteons composed of layers of min- 
eralized collagen. The reduced mechanical stresses 
during space flight or immobilization of bone on Earth 
reduces the mineral content, and changes the compo- 
nents of its matrix and structure so that its strength is 
reduced. Currently, the established clinical measures 
of bone strength are indirect. The measures are based 
on determinations of mineral density by means of radi- 
ography, photon absorptiometry, and quantitative 
computer tomography. While the mineral content of 
bone is essential to its strength, there is growing 
awareness of the limitations of the measurement as 
the sole predictor of fracture risk in metabolic bone dis- 
eases, especially limitations of the measurement as 
the sole predictor of fracture risk in metabolic bone dis- 
eases, especially osteoporosis. Other experimental 
methods in clinical trials that more directly evaluate the 
physical properties of bone, and do not require expo- 
sure to radiation, include ultrasound, acoustic emis- 
sion, and low-frequency mechanical vibration. The last 
method can be considered a direct measure of the 
functional capacity of a long bone since it quantifies 
the mechanical response to a stimulus delivered di- 
rectly to the bone. A low frequency vibration induces a 
response (impedance) curve with a minimum at the 
resonant frequency, that a few investigators use for 
the evaluation of the bone. An alternative approach, 
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the method under consideration, is to use the re- 

sponse curve as the basis for determination of the 

bone bending stiffness El (E is the intrinsic material 

property and | is the cross-sectional moment of inertia) 

= mass, fundamental mechanical properties of 
ne. 
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N91-23066/4/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
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) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Urodynamic Pressure Sensor. 
T. Moore. Mar 91, 7p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 363-369. 


A transducer system was developed for measuring the 
closing pressure profile along the female urethra, 
which provides up to five sensors within the functional 
length of the urethra. This new development is an im- 
provement over an earlier measurement method that 
has a smaller sensor area and was unable to respond 
to transient events. Three sensors were constructed; 
one of them was subjected to approximately eight 
hours of use in a clinical setting during which 576 data 
points were obtained. The complete instrument 
system, including the be conditioning electronics, 
data acquisition unit, and the computer with its display 
and printer is described and illustrated. 
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PB91-194654 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Filler Systems Based on Calcium Metaphosphates. 
Final rept. 

J. M. Antonucci, B. O. Fowler, and S. Venz. 1991, 6p 
Sponsored by National Inst. of Dental Research, Be- 
thesda, MD. 

Pub. in Dental Materials 7, p124-129 Apr 91. 


Calcium metaphosphates (CMP’s)--a unique class of 
phosphate minerals possessing polymeric structures, 
(Ca(PO3)2)n, and having refractive indices of 1.54- 
1.59 are optically compatible with resins such as BIS- 
GMA. Several types of CMP’s were prepared and eval- 
uated for their potential as fillers for visible-light-acti- 
vated (VLA) dental composites. The vitreous (V) and 
beta-crystalline forms of CMP were prepared by con- 
trolled thermolysis of monocalcium phosphate mono- 
hydrate. Hybrid fillers were also prepared by thermal 
methods. Fillers, characterized by IR spectroscopy 
and optical microscopy, were prepared in several size 
ranges (e.g., 1-100 micrometers). Beta-CMP compos- 
ites were more moisture-resistant, had higher diame- 
tral tensile strengths (from 12 to 33 MPa), and showed 
a tendency to arrest brittle fracture. These novel fillers 
have potential uses in resin-based materials such as 
dental composites, cements, and adhesives. 


148,130 


PB91-196733/GAR PC A05/MF A01 
Food and Drug Administration, Rockville, MD. Center 
for Devices and Radiological Health. 

Annual Report of the ice of Science and Tech- 
nology. Fiscal Year 1990. 

C. Silverman, and M. Hanna. Feb 91, 93p FDA/ 
CDRH-91/21 

See also report for FY 1989, PB90-204488. 


The purpose of the Office of Science and Technology 
(OST) Annual Report is to provide information on orga- 
nization and staffing, research activities, research-re- 
lated activities and listings of scientific publications, 
presentations, contracts, patents, and research semi- 
nars. Specifically, OST conducts laboratory and field 
research related to the human health effects of radi- 
ation and medical device technologies and provides 
expertise for risk assessments. The Office also devel- 
ops new or improved measurement methods, tech- 
niques, instruments, and analytical procedures for 
evaluating product performance and reliability. OST 
provides innovative solutions to public health prob- 
lems through the development of new technologies. 
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PB91-196949/GAR PC A11/MF A02 
Dialysis Management, Inc., Conifer, CO. 


148,133 
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} er Assurance Guidelines for Hemodialysis 


Ne pool S. Burrows-Hudson, and D. L. Vichek. 

Feb 91, — DHHS/PUB/FDA-91-4161 , FDA/ 
CDRH-91/22 

Contract FDA-223-89-6021 

Also available from Supt. of Docs. Sponsored by Food 
and Drug Administration, Rockville, MD. Center for De- 
vices and Radiological Health. 


The manual is designed to help dialysis facility person- 
nel become more aware of quality assurance practices 
for hemodialysis devices. Device areas covered in- 
clude water treatment equipment, equipment used to 
evaluate the acceptability of the dialysate concentrate, 
dialysate delivery equipment with its associated moni- 
tors and alarms, extracorporeal blood components, 
dialyzers, dialyzer reprocessing and testing equipment, 
and all other equipment associated with the dialysis 
procedure. The manual can also be used as a basic 
¢ juide for designing a new quality assurance program. 

he manual includes examples of forms which can be 
adapted for each facility’s specific needs. 
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PB91-205740/GAR PC A08/MF A01 

Technische Hogeschool Delft (Netherlands). Dept. of 

Applied Physics. 

Improvement of Speech a in Noise. De- 

velopment and Evaluation of a New Directional 

— Instrument Based on Array Technology. 
esis. 

W. Soede. c1990, 168p ISBN-90-9003763-2 

Summary in Dutch. Sponsored by Stichting voor Fun- 

damenteel Onderzoek der Materie, Amsterdam (Neth- 

erlands), and Stichting voor de Technische Wetens- 

chappen, Utrecht (Netherlands). 


Owing to background noise, speech intelligibility will be 
below the limit for satisfactory communication in a lot 
of practical, daily situations. This is especially a prob- 
lem for people with a perceptive hearing loss due to 
disease, noise exposure and aging of the hearing 
organ, a common phenomenon in this age with its in- 
creasing number of elderly people. Owing to the de- 
crea: sound discrimination, speech sound of the 
partner in the discussion and background noise can no 
longer be separated. The results of the thesis show 
that for these situations a significant improvement of 
the speech intelligibility can be achieved by the use of 
a highly directional microphone array. The microphone 
arrays proposed in the thesis are very suitable for com- 
bining with a pair of spectacles. The spectacles with 
microphone array can be used in combination with a 
standard hearing instrument: the view direction is the 
listening direction. It may be expected that in the near 
future the spectacles with a microphone array will be a 
very important hearing instrument for improvement of 
the speech intelligibility. 


Bionics & Artificial Intelligence 
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AD-A234 793/8/GAR PC A04/MF A01 
SRI International, Menlo Park, CA. 

Engineering for Artificial intelligence Software. 
Final rept. 

J. Rushby, M. E. Stickel, one R. J. Waldinger. Dec 
90, 64p RADC-TR-90-4: 

Contract F30602- 87-D-0094 


Rule based systems are being applied to tasks of in- 
— responsibility. This report focuses on tech- 
niques for the verification and validation of these sys- 
tems. Conventional software quality assurance de- 
pends on the availability of requirements and specifi- 
cation documents. For rule systems, there are general- 
ly none because the capabilities of these systems 
evolve through a development process that is partly 
experimental in nature. Conventional testing tech- 
niques are considered; however, such techniques do 
not carry over absence of errors. Methods for proving 
the consistency of rule systems are examined. These 
methods require that the rules be viewed decliaratively, 
which may be too much of a simplification. A seman- 
tics for rule systems based on term rewriting is devel- 
oped. Standard tests for confluence of term rewriting 
systems cannot be converted to rule systems, howev- 
er, because the firing of rules can depend on the ab- 
sence, as well as the presence, of elements in working 
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memory. Finally, we consider deductive methods for 
the validation of rule systems. 


148, 134 

DE90706219/GAR PC A18/MF A03 
Danmarks Tekniske Hoejskole, Lyngby. Servolabora- 
toriet. 

Proceedings of the eighth European annual con- 
ference on human decision making and manual 
control. 

M. Lind, and E. Holinagel. 1989, 410p NEI-DK-385, 
CONF-8906356 

European annual conference on human decision 
making and manual control (8th), Lyngby (Denmark), 
12-14 Jun 1989. 

U.S. Sales Only. 


Individual papers in scope for the data base were proc- 
essed separaely. (DLC) 


148,135 

MIC-91-02918/GAR MF E01 
National Research Council Canada. Associate Com- 
mittee on Artificial Intelligence, Ottawa (Ontario). 
Social context of artificial intelligence: A guideline 
and discussion paper. 

c1989, 85p 

Microfiche only. 


This document discusses social considerations arising 
from artificial intelligence, social considerations arising 
from other information technologies, and a protocol for 
the examination of Al applications from the social point 
of view. It also includes a summary and recommenda- 
tions. 


148,136 
N91-23027/6/GAR 
(Order as N91-23021/9/GAR, PC — 


3) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Biological Neural Networks as Model Systems for 
Designing Future Parallel Processing Computers. 
M. D. Ross. Mar 91, 9p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 53-61. 


One of the more interesting debates of the present day 
centers on whether human intelligence can be simulat- 
ed by computer. The author works under the premise 
that neurons individually are not smart at all. Rather, 
they are physical units which are impinged upon con- 
tinuously by other matter that influences the direction 
of voltage shifts across the units membranes. It is only 
the action of a great many neurons, billions in the case 
of the human nervous system, that intelligent behavior 
emerges. What is required to understand even the sim- 
plest neural system is painstaking analysis, bit by bit, of 
the architecture and the physiological functioning of its 
various parts. The biological neural network studied, 
the vestibular utricular and saccular maculas of the 
inner ear, are among the most simple of the mammali- 
an neural networks to understand and model. While 
there is still a long way to go to understand even this 
most simple neural network in sufficient detail for ex- 
trapolation to computers and robots, a start was made. 
Moreover, the insights obtained and the technologies 
developed help advance the understanding of the 
more complex neural networks that underlie human in- 
telligence. 


Human Factors Engineering 
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AD-A234 592/4/GAR PC A03/MF A01 
Army Aeromedical Research Lab., Fort Rucker, AL. 
Visual and Field-of-View Evaluation of the M-43 
Protective Mask with Prescription Eyepieces. 

Final rept. 

J. K. Crosley, C. E. Rash, and R. R. Levine. Mar 91, 
37p Rept no. USAARL-91-13 


The U.S. Army Aeromedical Research Laboratory was 
requested by the proponent of the 43 aviator protec- 
tive mask to conduct a laboratory study of the visual 
performance of flight AH-64 Apache helicopter pilots 
wearing masks with ‘glue-on’ prescription lenses. In re- 
sponse, several visual functions tests were conducted 
including: high and low contrast visual acuity, hetero- 
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phoria, fixation disparity, and stereopsis at both near 
and far. In addition, visual field losses of the Integrated 
Helmet and Display Sighting system were examined. 
Performance in the corrective mask was compared to 
that with habitual correction, either spectacles or con- 
tact lenses. The results of the visual functions tests 
indicated acceptable performance on all the measures 
except fixation disparity. The high degree of variability 
found on this test suggested problems associated with 
the prescription lens optical design, namely its high 
radius of curvature and its additional thickness. Field- 
of-view results indicated losses in visual field above 
those obtained with spectacle correction, but compa- 
rable to that found with the plano mask. 


148,138 

AD-A234 856/3/GAR 

Armstrong Lab., Brooks AFB, TX. 
Ergonomic Survey, Hill AFB, UT. 
Final rept. 29 Oct-2 Nov 90. 

B. J. Poitrast, J. A. Holl, and J. Langwell. Mar 91, 
48p Rept no. AL-TR-91-0025 


At the request of the Hill AFB Hospital Commander, 
the AFOEHL in conjunction with the National Institute 
for Occupational Safety and Health conducted an er- 
gonomics assessment at Hill AFB from 29 Oct - 2 Nov 
90. The survey was conducted at preselected industri- 
al shops that had demonstrated a high occupational 
illness rate for cumulative trauma disorders or back in- 
juries. Recommendations were made to correct bad 
postures: awkward work practices; inappropriate glove 
use; tool design; fixture design; and manual lifting prac- 
tices. 


PC A03/MF A01 
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AD-A234 866/2/GAR 

York Univ., Downsview (Ontario). 
Visual Sensitivities and Discriminations and Their 
Role in Aviation. 

Final rept. 1 Nov 89-31 Oct 90. 

D. Regan. 20 Feb 91, 81p AFOSR-TR-91-0237, 
Contract F49620-88-C-0002 


Selective blindness to approaching or receding motion 
in depth exists and seems to be not uncommon in nor- 
mally-sighted individuals. Of 16 subjects, 8 had visual 
field defects for either approaching or receding motion. 
Of 21 subjects, only 6 had full symmetrical fields for 
oscillatory motion in depth. Visual sensitivity to side- 
ways motion was normal in stereomotion-blind areas. 
The possible relevance to aviation is pointed out. 2 A 
perfectly ee. bar within a random dot pattern 
was rendered visible by moving dots within the bar and 
outside the bar with equal and opposite velocities 
(motion parallax). The bar’s orientation could be 
judged with equal precision (0.5 deg) to that of an un- 
camouflaged dotted bar made visible by brightness 
contrast providing that dot speed and contrast were 
high. But when contrast was reduced, discrimination 
collapsed for the camouflaged bar. 3 Shape discrimi- 
nation was compared for motion-defined and contrast- 
defined dotted rectangles. At high dot speeds and con- 
trasts aspect ratio discrimination equal for the two 
kinds of rectangle and, at 2-3%, corresponded to a 
change of side length of only 24 arc sec. 


PC.A05/MF A01 
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AD-A234 995/9/GAR 
Texas Univ. at Austin. 
International Conference on Environmental Ergon- 
omics (4th) Held in Austin, Texas on 1-5 October 
1990 


Final rept. 15 Sep 89-14 Nov 90. 
E. H. Wissler. 15 Jan 91, 213p AFOSR-TR-91-0260, 
Grant AFOSR-89-0480 


Environmental Ergonomics addresses problems of 
maintaining human activity under physiologically 
stressful conditions. This includes two general areas- 
human physiological responses to exercise and stress, 
and the properties of clothing and protective equip- 
ment. Each session begins with a presentation by an 
invited speaker uniquely qualified to summarize cur- 
rent knowledge, speculate on directions for future re- 
search, and guide discussion. Contributed papers are 
divided between oral and poster presentations to 
obtain sessions that are as coherent as possible. 


PC A10/MF A02 
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AD-A235 116/1/GAR PC A02/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 


Human Performance Assessment Methods (Meth- 
odes d’Evaluation de la Performance Mentale). Ad- 
dendum. 

E. Farmer. c1991, 10p Rept no. AGARD-AG-308- 
ADD 


Preface in English and French. Addendum to rept. 
Dated May 89, AD-A211 106. 


This document provides further information on the 
AGARD STRES Battery (Standardized Tests for Re- 
search with Environmental Stressors), and supple- 
ments AGARDograph No.308. 
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N91-23029/2/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03) 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Direction Discriminating Hearing Aid System. 

M. Jhabvala, H. C. Lin, and G. Ward. Mar 91, 7p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 66-72. 


A visual display was developed for people with sub- 
stantial hearing loss in either one or both ears. The 
system consists of three discreet units; an eyeglass 
assembly for the visual display of the origin or direction 
of sounds; a stationary general purpose noise alarm; 
and a noise seeker wand. 
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N91-23060/7/GAR 

(Order as N91-23021/9/GAR, PC A18/MF 

A03) 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Control System Software, Simulation, and Robotic 
Applications. 
H. P. Frisch. Mar 91, 7p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 315-321. 


All essential existing capabilities needed to create a 
man-machine interaction dynamics and performance 
(MMIDAP) capability are reviewed. The multibody 
system dynamics software program Order N DISCOS 
will be used for machine and musculo-skeletal dynam- 
ics modeling. The program JACK will be used for esti- 
mating and animating whole body human response to 
given loading situations and motion constraints. The 
basic elements of performance (BEP) task decomposi- 
tion methodologies associated with the Human Per- 
formance Institute database will be used for perform- 
ance assessment. Techniques for resolving the stati- 
Cally indeterminant muscular load sharing problem will 
be used for a detailed understanding of potential mus- 
culotendon or ligamentous fatigue, pain, discomfort, 
and trauma. The envisioned capacity is to be used for 
mechanical system design, human performance as- 
sessment, extrapolation of man/machine interaction 
test data, biomedical engineering, and soft prototyping 
within a concurrent engineering (CE) system. 
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N91-23065/6/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03) 


Jet Propulsion Lab., Pasadena, CA. 

Diverse Applications of Advanced Man-Telerobot 
Interfaces. 

D. A. Mcaffee. Mar 91, 12p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 350-360. 


Advancements in man-machine interfaces and control 
technologies used in space telerobotics and teleoper- 
ators have potential application wherever human oper- 
ators need to manipulate multi-dimensional spatial re- 
lationships. Bilateral six degree-of-freedom position 
and force cues exchanged between the user and a 
complex system can broaden and improve the effec- 
tiveness of several diverse man-machine interfaces. 





Life Support Systems 


148,145 
N91-23071/4/GAR 

(Order as N91-23021/9/GAR, PC A18/MF 

A03) 

National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Monitoring and Control of Atmosphere in a Closed 
Environment. 
R. Humphries, and J. Perry. Mar 91, 8p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 413-420. 


Applications requiring new technologies for atmos- 
phere monitoring and control in the closed environ- 
ment and their principal functions aboard the Space 
Station Freedom are described. Oxygen loop closure, 
involving the conversion of carbon dioxide to oxygen; 
carbon dioxide reduction and removal; and monitoring 
of atmospheric contamination are discussed. The 
Trace Contaminant Monitor, the Major Constituent An- 
alyzer, the Carbon Dioxide Monitor, and the Particulate 
Counter Monitor are discussed. 


Prosthetics & Mechanical Organs 


148,146 
N91-23032/6/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03 


National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Adaptation of NASA Technology for the Optimiza- 

tion of Orthopedic Knee Implants. 

= A. Saravanos, P. J. Mraz, and D. A. Hopkins. Mar 
1, 11p 

Contract NAG3-1027 

In National Aeronautics and Space Administration, 

Technology 2000, Volume 1 p 89-98. 


The NASA technology originally developed for the op- 
timization of composite structures (engine blades) is 
adapted and applied to the optimization of orthopedic 
knee implants. A method is developed enabling the tai- 
loring of the implant for optimal interaction with the en- 
vironment of the tibia. The shape of the implant com- 
ponents are optimized, such that the stresses in the 
bone are favorably controlled to minimize bone degra- 
dation and prevent failures. A pilot tailoring system is 
developed and the feasibility of the concept is elevat- 
ed. The optimization system is expected to provide the 
means for improving knee prosthesis and individual im- 
plant tailoring for each patient. 


Protective Equipment 
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AD-A235 273/0/GAR PC A03/MF A01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 

Effectiveness of Ice-Vest Cooling in Prolonging 
Work Tolerance Time during Heavy Exercise in the 
Heat for Personnel Wearing Canadian Forces 
Chemical Defense Ensembles. 

B. Bain. Jan 91, 11p Rept no. DCIEM-91-06 


Effectiveness of a portable, ice-pack cooling vest 
(Steelevest) in prolonging work tolerance time in 
chemical defense clothing in the heat (33 C dry bulb, 
33% relative humidity or 25 C WBGT) was evaluated 
while subjects exercised at a metabolic rate of approx. 
700 watts. Subjects were six male volunteers. The pro- 
tocol consisted of a 20 minute treadmill walk at 1.33 
m/s. and 7.5% grade, followed by 15 minutes of a lift- 
ing task, 5 minutes rest, then another 20 minutes of 
lifting task for a total of one hour. The lifting task con- 
sisted of lifting of 20 kg box, carrying it 3 meters and 
setting it down. This was followed by a 6 m walk (3m 
back to the start point and 3 m back to the box) 15 sec 
after which the lifting cycle began again. The work was 
classified as heavy as previously defined. This proto- 
col was repeated until the subjects were unable to 
continue or they reached a physiological endpoint. 
Time to voluntary cessation or physiological endpoint 
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was Called the work tolerance time. Physiological end- 
points were rectal temperature of 39 C, heart rate ex- 
ceeding 95% of maximum for two consecutive minutes 
or visible loss of motor control or nausea. The cooling 
vest had no effect on work tolerance time, rate of rise 
of rectal temperature or sweat loss. It was concluded 
that the Steelvest ice-vest is ineffective in prolonging 
work tolerance time and preventing increases in rectal 
temperature while wearing chemical protective cloth- 
ing. 


Tissue Preservation & Storage 
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PB91-199943/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Genetic Toxicology Div. 

Non-Random Cell Killing in Cryopreservation: Im- 
plications for Performance of the Battery of Leu- 
a Tests (BLT), 1. Toxic and Immunotoxic Ef- 


Journal article. 
G. H. S. Strauss. c1991, 17p EPA/600/J-90/508 
Pub. in Mutation Research, v252 n1 p1-15 Feb 91. 


To eliminate between-tests error in longitudinal stud- 
ies, for specimen sharing, convenient scheduling, etc., 
it is necessary to freeze freshly separated leukocytes 
as well as non-transformed, continuous T lymphocyte 
(CTL) lines. To test the efficacy of a programmable 
freezer (temperature falls at an optimal rate), freshly 
isolated lymphocytes and CTLs were each aliquoted 
into three sets of vials. The cells were thawed and/or 
washed and assayed for viability and T helper (T(sub 
h)0/T suppressor (T(sub s)) ratio. It is clear that oma- 
dequate freezing non-randomly damages cells of T cell 
subpopulations, T(sub h) being more sensitive than 
T(sub s). Further, it is proved that inadequate cryopre- 
servation can confound results from a number of as- 
sessment methods owing to morphological and func- 
tional damages. The Battery of Leukocyte Tests (BLT) 
under development in the laboratory is designed to 
detect toxic, immunotoxic and genotoxic effects of in 
vivo mutagens exposure to human blood. 
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PB91-199950/GAR PC A02/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Genetic Toxicology Div. 

Development of the U.S. EPA Health Effects Re- 
search Laboratory Frozen Blood Cell Repository 
Program. 

Journal article. 

G. H. S. Strauss, and S. J. Kelly. c1990, 8p EPA/ 
600/J-90/509 

Pub. in Mutation Research, v234 n5 p349-354 Oct 90. 
Prepared in cooperation with Environmental Health 
Research and Testing, Inc., Research Triangle Park, 
NC. 


In previous efforts, it was suggested that proper blood 
cell freezing and storage is necessary in longitudinal 
studies with reduced between tests error, for specimen 
sharing between laboratories and for convenient 
scheduling of assays. A particular laboratory continues 
to develop and upgrade programs for the computer- 
ized laboratory notebook (CLN) wherein experimental 
protocols, data collection from laboratory equipment, 
database storage, data analysis and graphic presenta- 
tions are computer automated in support of the battery 
of leukocyte tests (BLT). The article describes the 
design and use of a computer program, CRYOVIAL, 
for databased management of frozen cell repositories. 


148,152 


BUILDING INDUSTRY 
TECHNOLOGY 


Architectural Design & Environmental 
Engineering 


148,150 


DE90706020/GAR PC A06/MF A01 
am gga Physische Dienst TNO-TH, Delft (Nether- 
lands). 

Gebouwsimulatie programma VA114. Deel 2: Tech- 
nische documentatie. (Building simulation pro- 
gram VA114. Part 2). 

W. Plokker, and A. Wijsman. Jul 89, 114p ETDE/NL- 
mf-0706020, NOVEM-89-082 

In Dutch. 

U.S. Sales Only. 


Based on real models a new model to calculate heat- 
and cold: ind exceeding of the temperature in 
rooms has been developed. The modelis a multi-room 
model which also takes into account the interaction- 
between next-door rooms. After a short description of 
the model adetailed description of the subroutines is 
given with regard topreliminary operations, calculation 
loops and output of calculatedresults. The i 
present data on the applicated co-ordinatedsystems, 
listings of the most important parts of the program, an- 
example of the two most important input files and an 
example of theoutput. 4 apps. 
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DE90706021/GAR PC A07/MF A01 
— Physische Dienst TNO-TH, Delft (Nether- 
jands). 

Gebouwsimulatie programma VA114. Deel 1: Pro- 
grammadocumentatie. (Building simulation pro- 
gram VA114. Part 1). 

J. Van Nieuwkerk, W. Plokker, A. Wijsman, and A. 
Van der Velde. Jul 89, 147p ETDE/NL-mf-0706021, 
NOVEM-89-081 

In Dutch. 

U.S. Sales Only. 


Based on real models a new model to calculate heat- 
and cold-demand and exceeding of the temperature in 
rooms has been developed. The model is a multi-room 
model which also takes into account the interaction 
between next-door rooms. A description of the pro- 
gram is given. All the screens available within the pro- 
gram are presented. Every input possibility is dealt 
with. One example is given and discussed. The pro- 
gram can be used in IBM- and 100% compatible 
microcomputers(MS-DOS). 
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DE90706023/GAR PC A05/MF A01 
Nederlandse Maatschappij voor Energie en Milieu 
B.V., Sittard. 

Isolati . Overzicht van vijftien jaar energiebe- 
sparing in de woningbouw. (Insulation boom). 

Aug 89, 82p ETDE/NL-mf-0706023 

In Dutch. 

U.S. Sales Only. 


First the house construction and general develop- 
ments in the energy field are outlined for the period 
1945-1972. Then, for every five years, the situation in 
the housing is described based on an average house 
built in one of the five-years periods from 1973-1988. 
The average house is a fictitious row house. Plan, fa- 
cades, construction and installations are defined by 
means of projects realized in a certain year. The con- 
sumption of natural gas is calculated by a simple 
model, in which contributions of the sun, human heat 
production and heat from appliances are taken into ac- 
count. Calculated consumption is compared to real 
consumption figures. The main text over the years 
1973, 1978, 1983 and 1988 describes some events 
and developments of interest for the history of energy- 
saving building. Finally recent developments, impor- 
tant for the future, are dealt with. 
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DE91010141/GAR 

Oak Ridge National Lab., TN. 
Attic testing at the Roof Research Center: Initial 
results. 

Ag ge rept. 

K. E. Wilkes, R. L. Wendt, A. Delmas, and P. W. 
Childs. 1991, 44p CONF-910446-4 

Contract AC05-840R21400 

International symposium on roofing technology (3rd), 
Montreal (Canada), 17-19 Apr 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


In 1990, a series of tests was performed on residential 
attics using an attic test module built to permit re- 
search to be accomplished on a number of issues re- 
lated to attics. This test module was used in the Large 
Scale Climate Simulator (LSCS) at the Roof Research 
Center. This combination of test module and LSCS 
permitted the Center to perform a number of studies 
under closely controlled interior and climatic condi- 
tions including: evaluation of uninsulated attic perform- 
ance and comparison with previously published re- 
sults, evaluation of the thermal performance of the 
attic with loose-fill fiberglass insulation, and the identi- 
fication of heat loss due to convective air movement 
through the loose-fill insulation under simulated winter 
conditions. Testing, in general, showed reasonable 
py ego with previously published results for each 
of the above areas of investigation. Thermal perform- 
ance improved markedly with the installation of the 
loose-fill insulation. However, the thermal performance 
of the loose-fill fiberglass insulation tested under 
winter conditions declined by as much as a factor of 
two as the temperature difference across the insula- 
tion increased. This decline in thermal performance is 
attributed to the initiation of convection through the in- 
sulation as the temperature declines. These findings 
were documented by both energy flow analysis using 
the LSCS guarded hot box and infrared scans of the 
insulation surface in the attic. It should be noted that 
the present experiments were performed with one type 
of loose-fill fiberglass insulation. Similar results would 
be expected for other products that have similar air 
flow and thermal properties. However, further testing is 
required to document the performance of the full range 
of insulations currently available. 4 refs., 8 figs., 4 tabs. 
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DE91771846/GAR PC A04/MF A01 
Teknologisk Inst., Tastrup (Denmark). Energiteknologi. 
Haandbog for braendeovnsfabrikanter. (Hand- 
book for manufacturers of wood burning stoves). 
K. J. Hansen. Mar 90, 58p NEI-DK-506 

In Danish. EFP-87. 

U.S. Sales Only. 


The handbook is designed for manufacturers of do- 
mestic wood-burning ovens and presents guidelines 
for development of the product. Testing equipment 
and methods are explained and combustion kinetics in 
relation to wood fuels are described. Calculation meth- 
ods are also presented. (AB). 


148,155 
DE91771852/GAR 
Moeller Nielsens Tegnestue I/S, Struer (Denmark). 
Gaagadeoverdaekning i Struer. (Covering a pedes- 
train street in Struer). 

1991, 16p NEI-DK-508 

In Danish. 

U.S. Sales Only. 


PC A03/MF A01 


Calculations carried out in order to show potentials for 
energy recovery gained by covering in a pedestrian 
street in Struer, Denmark, with a glass roof, thus taking 
advantage of the heat from the sun. (AB). 


148,156 

DE91771854/GAR PC A07/MF A01 
Technical Univ. of Denmark, Lyngby. Lab. for Varmei- 
solering. 

Combined heat and moisture transfer in building 
constructions. 

Thesis (Lic.Techn). 

C. Rode Pedersen. Sep 90, 149p DTH-LV-214 

U.S. Sales Only. 


A description of the theory for combined heat and 
moisture transport needed for calculations of the hy- 
grothermal behavior of composite building construc- 
tions. The theory takes advantage of the similarities 
between the governing equations for transient transfer 
of heat, vapor and liquid moisture. A computer pro- 
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gram, MATCH - Moisture and Temperature Calcula- 
tions for Constructions of Hygroscopic Materials, has 
been developed on the basis of this theory. A special 
procedure called ‘Alternating Parameters Implicit 
method” (API) was used to handle the coupled equa- 
tions efficiently. MATCH is a 1-dimensional model that 
accounts for moisture transport by vapor diffusion and 
liquid suction. The advantage of the ability of the nu- 
merical model, in an empirical way, to account for the 
hysteriesis in the sorption and suction curves for the 
materials are dealt with. It turns out that the accurate 
description of hysteresis is without important effect on 
the results for constructions exposed to a naturally 
varying climate. Another application is the simulation 
of drying experiments performed in the laboratory on 
initially vacuum saturated specimens of aerated con- 
crete. Various problems with diffusive moisture intru- 
sion into the cavity of flat roofs are analyzed after it has 
been concluded that ventilation of air spaces in the 
roof cavity should be avoided. A special kind of vapor 
retarder, the Hygro Diode, is describe and calculations 
show how it may help preventing moisture problems. 
The modes of heat transfer in wet, permeable insula- 
tion are discussed. Analyses concentrate on the effect 
of the release or uptake of enthalpy when the moisture 
changes phase. The latent heat transfer may, for 
shorter periods, contribute to the total heat transfer by 
the same amount as the heat conducted through the 
insulation. (CLS) 50 refs. 


148,157 

DE9$1771891/GAR PC A19/MF A03 
Technical Univ. of Denmark, Lyngby. Lab. of Heating 
and Air Conditioning. 

Integreret fiberbr derkedelsyst Bind 2. (In- 
tegrated fiber-burner boiler system. Vol. 2). 

F. Andersen, J. Jensen, M. Andersen, O. H. Madsen, 
and H. D. Soerensen. Dec 90, 437p NEI-DK-516, 
CONF-890985-Vol.2 

In Danish, English. International symposium on com- 
bustion processes (11th), Miedzyzdroje (Poland), 27 
ry Oct 1989, EFP-87. 

U.S. Sales Only. 


A collection of papers on fibre burners, which deal with 
design, performance testing, and emissivity of nitrogen 
oxides and also present measuring methods and 
mathematical models. A short list of bibliographical ref- 
erences to the subject is included. (AB). 
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DE$1771902/GAR PC A04/MF A01 
Byens Tegnestue, Copenhagen (Denmark). 

Rapport om myndighedsbehandling af glastilbyg- 
ninger. (Report on the authorities’ handling on 
glass extensions to buildings). 

N. Herskind, J. Harild, and H. M. Juel. Dec 90, 60p 
NEI-DK-518 

In Danish. 

U.S. Sales Only. 


The aim of the report was to promote the utilization of 
passive solar heating, by presenting an overview of 
Danish local authorities’ handling of applications for 
constructing glass extensions to buildings, which could 
form the basis of instigating more flexible procedures. 
Such glass extensions are generally in the form of cov- 
ering in, with glass, balconies attached to blocks of 
flats, roof terraces, or other forms of solar heated 
glass extensions. A number of projects of this kind are 
closely examined and commented upon in the light of 
the claim that a great deal of uncertainty reigns in rela- 
tion to local authorities’ handling of such applications 
and also with regard to the interpretation of legal regu- 
ao and the granting of permits and authorization. 


148,159 

DE$1771903/GAR PC A19/MF A03 
Technical Univ. of Denmark, Lyngby. Lab. of Heating 
and Air Conditioning. 

Integreret fiberbraenderkedelsyst Bind 1. (in- 
tegrated fibre-burner boiler system. Vol. 1). 

F. Andersen, J. Jensen, M. Andersen, O. H. Madsen, 
and H. D. Soerensen. Dec 90, 435p NEI-DK-519 

In Danish. EFP-87. 

U.S. Sales Only. 


A large number of fibre plates already on the market 
for insulation have been investigated for possible use 
in fibre burners. Two selected fibre materials have 
been long-time tested. The temperature distribution in 
a fibre burner has been measured and the result com- 
pared with a theoretical model. A relatively simple 
computer program which deals with the area between 





the fibre burner and the boiler wall has been devel- 
oped. It can calculate the transmitted heat and its dis- 
tribution to the boiler. An integrated fibre burner boiler 
system with a flat burner has been constructed, the 
burner used inexpensive fibre materials. The nominal 
input power is 500 kW. The emission of NO(sub x) is 
less than 25 ppm by low input power. To meet the 
demand from producers of boilers that the fibre burn- 
ers shape should be so that they could be built into 
circular cylindrical burner with a hexagonal cross sec- 
tion was made. It was constructed by glueing planar 
fibre plates to a perforated steel plate. A new method 
for determining emissivity for a fibre burner have been 
developed. The emissivity for two fibre materials has 
been measured as a function of the surface tempera- 
ture. To lower the pressure drop over the fibre layer, 
tests of fibre material with a higher porosity have been 
performed. (AB). 


148,160 

DE91771915/GAR PC A04/MF A01 
Esbensen Raadgivende Ingenioerer, Soenderborg 
(Denmark). 

Luftvarme og passiv solenergi i aeldreboliger. Ael- 
drecenter Skraenten, Soenderborg. Boligforenin- 
gen af 6.12.1942. (Heated air and passive solar 
energy in old peoples homes. Cid peoples centre 
Skraenten, Soenderborg. Housing association of 
6.12.1942). 

Dec 90, 53p NEI-DK-521 

In Danish. EFP-88. 
U.S. Sales Only. 


A Danish housing association has initiated the con- 
struction of an exciting old people’s home consisting of 
21 community and 24 traditional residences and a day 
centre. 18 of the shared residences stretch on each 
side of a glass covered street the roof of which func- 
tions as a collector of passive solar heating and covers 
a shared recreation area. A hot air unit involving heat 
recovery is installed in each home and the tempera- 
ture is the same in every residence. Hot air is blown in 
through the ceilings. Measuring principles are de- 
scribed and results given, these show that room tem- 
peratures are stable (about 23 degrees centigrade) 
and the air quality is satisfactory with a comfortable 
amount of moisture content. Overall energy consump- 
tion in the houses on the covered street is 10% lower 
than in the other homes. The fact that the elderly resi- 
dents like to leave their doors open into the street may 
be the reason that energy consumption was not re- 
duced further. The residents are content with the qual- 
ity of the indoor air and are very pleased that the street 
has been covered in with glass as this contributes to 
their enjoyment of a broader social life. (AB). 


148,161 

DE91771950/GAR PC A05/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Puurakenteiden homehtumiseen vaikuttavat kriitti- 
set kosteus- ja laempoetilaolosuhteet. (Critical 
moisture and temperature conditions for mold 
fungi in construction). 

H. Viitanen, and A. C. Ritschkoff. May 90, 77p VTT- 
TUTK-688, ISBN 951-38-3709-2 

In Finnish. 

U.S. Sales Only. 


The mould problems in buildings are caused primarily 
by water leakages and construction defects. The mois- 
ture conditions needed for the spore gemination and 
the mycelial growth are lower for the mould fungi than 
for the brown-rot fungi. The relative humidity is more 
important than the water content of the growth media 
for the spore germination and mycelial growth of 
mould fungi. The damages caused by moulds are 
mainly colour, smell and health disadvantages. Mould 
fungi do not significantly effect on the wood strength. 
The moisture and temperature conditions are the most 
important environmental factors which we the de- 
velopment of the mould fungi. In this study the moulds 
grew rapidly in higher humidities (RH bigger than 95%) 
and at temperatures between +20 and +40 deg C. At 
RH below 90% the growth of mould fungi was slower 
and the lowest RH level for mould growth on pine and 
spruce sapwood was 80%, where growth was very 
slow and could be detected only using microscopy 
after 12 weeks’ incubation. No growth of mould fungi 
was found at a RH of 75% at any tested temperature 
after 12 weeks’ incubation, nor at +20 deg C after one 
year incubation. At +5 and +10 deg C mould growth 
could be detected visually only at RH above 96 to 98% 
after 12 weeks’ incubation. At higher temperatures 
(+25 to +40 deg C) mould growth was faster and the 





needed relative humidity was lower than that at lower 
temperatures. In addition to moisture and temperature 
there are other environmental factors which regulate 
the spore germination and the mycelial growth. The 
most important of these factors are the chemical com- 
position of the growth media, pH-values, the ventila- 
tion and the gas composition of the air. 


148,162 

DE91771956/GAR PC A06/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
LVI-tekniikan Lab. 

Tulevaisuuden asuinrakennusten ilmanvaihtojaer- 
jestelmaet. Yhteenvetoraportti. (Demand con- 
trolled ventilation systems for dwelling houses of 
the future. Summary report). 

M. Luoma, and R. Kohonen. 1990, 120p VTT/ 
LVIS2000-8, ISBN 951-95157-7-1 

In Finnish. LVIS-2000 Research Programme. 

U.S. Sales Only. 


The starting point for the development project con- 
cerned with venilation systems in residential buildings 
was that the occupant is regarded as the ventilation 
system user on the basis of three studies. In a study 
which approaches occupant activity from a socio-psy- 
chological standpoint, dwelling ventilation developed 
on the minimum functionality principle functions satis- 
factorily without the occupant playing any active role. 
On the other hand, the occupant is in a position to reg- 
ulate the ventilation if he so desires. The minimum 
functionality principle can be technically implemented 
using a variable airflow ventilation system. Other ob- 
jectives were set for the variable airflow system be- 
sides the airflow booster facility. The system should 
not be susceptible to external interference factors. 
Ventilation efficiency should be good, especially in 
living spaces. The system should be economically effi- 
cient with regard to energy. It should be possible to 
modify the system at a later date. In the development 
project associated with industrial component construc- 
tion, the ventilation systems have been classified ac- 
cording to the decentralisation principle and operation- 
al functions. From this extensive classification, three 
system types the centralized supply and extraction 
system, the centralized extraction system and the 
dwelling-specific ventilation system were selected for 
detailed analysis. Technical performance require- 
ments for the design components of the three system 
types examined are presented. The components are 
the terminal equipment, the ductwork, the air-handling 
unit and the control and regulation unit. The technical 
performance requirements, were obtained with the aid 
of a computer simulation. 


148,163 

DE91771967/GAR PC A06/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Illumi- 
nating Lab. 





‘oe _—sisaevalais- 
tuksessa eo ll “Daylight lamps in 
general interior lighting). 

L. Halonen, M. Nikki, and J. Rinta-Filppula. 1986, 
102p NEI-FI-131 

In Finnish. 

U.S. Sales Only. 


The aim of the study is to find out is there or is there 
not good reasons for increasing usee of the daylight 
lamps in general interior lighting. The properties of 
these lamps was studied by comparing the data re- 
ceived from the lamp manufacturers and sales repre- 
sentatives. Sepctroradiometric measurements was 
made to fluorescent daylight lamps of seven different 
types. The non-visual effects of daylight was studied 
by means of published research reports and other liter- 
ature. Differences of the spectral power distribution 
between different lamp types was estimated by taking 
into consideration the potential health effects. Particu- 
lar attention was paid to the UV radiation. Measure- 
ments indicate that differences of spectral power dis- 
tributions in visible region are very small between dif- 
ferent types of the luxe daylight lamps. These daylight 
lamps simulate quite well the natural daylight in the 
visible region of the spectrum. However, the relative 
UV emission of the daylight lamps is much lower than 
the UV emission of natural daylight. By equal illumi- 
nance level, the costs of de luxe daylight lamps are 
1.5-2 times the costs of the ordinary fluorescent 
lamps. The harmful effects of the daylight are better 
known than the health benefits. The daylight can 
produce a large number of harmful photobiological ef- 
fects on human skin and eye. On the other hand, the 
daylight has some significant health benefits according 
to many research reports. However, known medical 
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facts do not support more extensive use of daylight 
lamps. Right amount and right spectral composition of 
light human health needs, is not known. Non-visual ef- 
fects of light should be studied more extensively. The 
most important area is medical research of the effects 
of spectral distribution of light. The known health ef- 
fects should be applied more for the light source ex- 
aminations. The amount of ultraviolet radiation in 
—— environment is important research area 
as well. 


148,164 
DES1771968/GAR PC A05/MF A01 
pees Ad of —— and Industry, Helsinki (Finland). 
a 
pees oe a ppu painovoimaisen iimanvaihdon 
e uksen yhteydessae. (Use of heat — 
Faas houses equipped with gravity venti 


os 

T. Viljanen, and T. Kuusikoski. 1988, 77p NEI-Fl-133 
In Finnish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The research was with a view to developing a feasible 
method for equipping gravity ventilated apartment 
buildings so as to satisfy updated technical norms. 
This applies both to improving ventilation levels and 
energy consumption levels. The means chosen in- 
volve adaptation of the heat pump assisting normal 
gravity ventilation. The research was carred out by 
using prototype structures and poesp ry the effect of 
installing a heat recovery spray unit at the head of the 
gravity stack. Heat was regained direct by the needle 
tube-evaporator. It was possible to reduce the temper- 
ature of exhaust air about 10 deg C. The research also 
investigated the need of ancillary fans in the spray unit 
and the need for air inlets in dwellings. The heat 
pumps are not profitable when the present energy 
prices are in effect. When the heat pumps were in- 
stalled the development energy prices was different. 


148,165 

DES1772034/GAR PC A03/MF A01 
Vattenfall Utveckling A.B., Aelvkarleby (Sweden). 
Foerenklad beraekningsmetod av energibesparing 
med tvaer i direktelvaermda 
hus. (Simplified method for calculation of ‘rieahy 
pera maa — heat pumps in electrical 
heated hou: 

G. Amnell. “19 N ov 90, 42p SV-VU-F-90-9 

In Swedish. 

U.S. Sales Only. 


The calculations are made for air-to-air heat-pumps in- 
stalled in electrically heated houses. The energy con- 
sumption of the electric appliances are estimated from 
the size of the family and the degree of equipment. 
The energy consumption is differentiated according to 
ten climate zones in Sweden and corrected to normal 
year temperatures. The calculation method is general 
= independent of type and size of the heat pump. 
GE} 
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DE91772035/GAR PC A03/MF A01 
Vattenfall Utveckling A.B., Aelvkarieby (Sweden). 
Eleffektiviseringsiaboratoriet. Ett project foer 
system- och komponentanalys inom uppvaermn- 
ingsomraadet. Ra fraan foersta verksamhet- 
saaret. (Laboratory for efficient electricity use. A 
project for system and component analysis in the 
heating area. Report from the first year of activity). 
Progress rept. 

M. Larsson. 18 Nov 90, 41p SV-VU-F-90-10 

In Swedish. 

U.S. Sales Only. 


The project includes component testing, experiments 
in an uninhabited one-family house with direct electric 
heating, and consultancy for innovators in the field. 
During the first year, 37 project ideas were treated. The 
most important conclusion are: There exists no tech- 
nology that permits the substitution of an electric radia- 
tor system for a water or air borne system to a reason- 
able cost. Partial conversion through the installation of 
a heat source with a simple distribution system (air 
heat pumps), is still the economically best way to 
reduce the electricity consumption. Air-to-air heat 
pumps installed in an electric radiator equipped house 
can reduce the consumption by about 40%. The con- 
trol of electric radiators from the 70s is primitive, and 
gives rise to problems in a partial conversion. Windows 
with very good thermal insulation have been tested (U 
greater than 1.0), which, if installed in great numbers, 
could give important conservation effects. (L.E.). 


148,170 


148,167 

DE91772037/GAR PC A03/MF A01 

Vattenfall Utveckling A.B., pepe rng | (Sweden). 
Vaermepump i Aakeshov 

med kiorfritt Nertritt kookdmmedium. (F (Heat pump in the Aa- 


keshov castle. Operating experience using chio- 
rine free w fluid). 

A. Lundstroem. 23 Jan 91, 20p SV-VU-F-91-2 

In Swedish. 

U.S. Sales Only. 


The 
Sw 


round source heat pump at Aakeshov Castle, 
, with a heat power rating of 35 kW has been 
operating with a chlorine-free working fluid for two 
heating seasons (R152a). The operating experiences 
are positive, no problems occurred and a COP of 2.5 
was achieved. (L.E.). 


148,168 

DE91772038/GAR PC A03/MF A01 

Vattenfall Utveckling A.B., Aelvkarieby (Sweden). 

Faeltprov och villavaermepum- 

par 1982-1989. (Field tests and life time studies 
one-family house heat pumps 1982-1989). 

L. Spante. 6 Aug 90, 37p SV-VU-S-90-32 

In Swedish. 

U.S. Sales Only. 


Heat pump installations in one-family houses were 
monitored for several years in order to follow perform- 
ance, economy and service needs. The results show 
that heat pumps with operating times less than 40000 
hours normally do not show any loss of performance. 
Causes for impairment of the performance may be 
minor leaks of ea or fouling of heat exchang- 
er surfaces. The COP averaged 2.0-2.4 for air-to-air 
heat pumps and 2.2-2.6 for ground source heat 
pumps. (L.E.). 


148,169 
DE91774536/GAR PC A06/MF A01 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 
Investigation of the influence of heater type and 
thermostat = on passive solar — 


performance. ita comparison 

C. Martin. 1990, 108p ETSU-S-1197-P5 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Computer models are currently being used within the 
United Kingdom Department of Energy Passive Solar 
Design Programme to predict the energy savings 
which can be obtained by incorporating passive solar 
design features in buildings. These savings are ob- 
tained by using incident solar energy to displace the 
auxiliary energy which would otherwise be consumed 
to maintain the required levels of thermal comfort. To 
make these predictions with accuracy it is necessary 
to model well the way in which auxiliary energy is intro- 
duced into buildings and controlled. Of necessity, com- 
puter models of buildings make great simplifications in 
representing the thermal processes and auxiliary heat 
input and control are no exception. This work sets out 
to establish the magnitude of the errors introduced by 
the simplifications and assumptions inherent in the 
way the thermal simulation model SERI-RES repre- 
sents auxiliary energy processes. Also produced are 
some results from the two other models currently 
under review in the Programme, HTB2 and ESP. The 
work described deals only with the issue of the radi- 
ative/convective split of heat sources. Other aspects 
of heater performance such as plant dynamics and ef- 
ficiency have not been investigated. (author). 


148,170 

DE91774540/GAR PC A04/MF A01 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 

Description of the EMC test room facility 1987-88. 
C. Martin. 1990, 72p ETSU-S-1197-P4 

U.S. Sales Only. 


Computer models are currently being used within the 
United Kingdom Department of Energy Passive Solar 
Design Programme to predict the energy savings 
which can be obtained by incorporating passive solar 
design features in buildings. These savings are ob- 
tained by using incident solar energy to displace the 
auxiliary energy which would otherwise be consumed 
to maintain the required levels of thermal comfort. To 
make these predictions with accuracy it is necessary 
to model well the way in which auxiliary energy is intro- 
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duced into buildings and controlled. Of necessity, com- 
puter models of buildings make great simplifications in 
representing the thermal processes and auxiliary heat 
input and control are no exception. In order to estab- 
lish the magnitude of the errors introduced by the sim- 
plifications and assumptions inherent in the way ther- 
mal simulation models represent auxiliary energy proc- 
esses, investigations have been carried out at the 
ETSU/EMC Test Room facility at Cranfield. The site 
comprises a total of eight test rooms which are highly 
instrumented, with the site meteorological station al- 
lowing high quality climate data to be collected. The 
site and the test rooms are described. (author). 


148,171 

DE91774541/GAR PC A04/MF A01 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 

Experimental investigation of the influence of 
thermostat type on passive solar building perform- 


ance. 
C. Martin. 1990, 53p ETSU-S-1197-P3 
U.S. Sales Only. 


Computer models are currently being used within the 
United Kingdom Department of Energy Passive Solar 
Design Programme to predict the energy savings 
which can be obtained by incorporating passive solar 
design features in buildings. These savings are ob- 
tained by using incident solar energy to displace the 
auxiliary energy which would otherwise be consumed 
to maintain the required levels of thermal comfort. To 
make these predictions with accuracy it is necessary 
to model well the way in which auxiliary energy is intro- 
duced into buildings and controlled. Of necessity, com- 
puter models of buildings make great simplifications in 
representing the thermal processes, and auxiliary heat 
input and control are no exception. In order to estab- 
lish the magnitude of the errors introduced by the sim- 
plifications and assumptions inherent in the way ther- 
mal simulation models represent auxiliary energy proc- 
esses, an experimental programme has been set up. 
One aspect of this, the investigation of thermostat type 
on passive solar building performance, is reported 
here. (author). 


148,172 
DE91774542/GAR PC A04/MF A01 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 
Experimental investigation of the influence of 
— type on passive solar building perform- 


CM Martin. 1990, 64p ETSU-S-1197-P2 
U.S. Sales Only. 


Computer models are currently being used within the 
Department of Energy Passive Solar Design Pro- 
gramme to predict the energy savings which can be 
obtained by incorporating passive solar design fea- 
tures in buildings. This work sets out to establish the 
magnitude of the errors introduced by the simplifica- 
tions and assumptions inherent in the way the thermal 
simulation model SERI-RES represents auxiliary 
energy processes. Also produced are some results 
from the two other models currently under review in 

it of Energy Passive Solar Programme, 


the Departmen 

HTB2 and ESP. The work described deals only with 
the issue of the radiative/convective split of heat 
sources. The investigation was carried out at the 
ETSU/EMC Test Room facility at Cranfield. (author). 


148,173 
DE91774544/GAR PC A05/MF A01 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 
een sesoaee of the influence of heater type and 
on passive solar building 
ormance. Design ¢ ofe ments. 
C. Martin. 1990, 99p ETSU-S-1197-P1 
U. ‘S. Sales Only. 


Computer models are currently being used within the 

it of Energy Passive Solar Design Pro- 
gramme to predict the energy savings which can be 
obtained by incorporating passive solar = fea- 
tures in buildings. This work sets out to establish the 
magnitude of the errors introduced by the simplifica- 
tions and assumptions inherent in the way the thermal 
simulation model SERI-RES represents auxiliary 
energy processes. Also produced are some results 
from the two other models currently under review in 
the it of Energy Passive Solar Programme, 
HTB2 and ESP. The work described deals only with 
the issue of the radiative/convective split of heat 
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sources. The investigation was carried out at the 
ETSU/EMC Test Room facility at Cranfield. (author). 


148,174 

DE91774546/GAR PC A04/MF A014 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 

Test cell studies 1: solar-lost. The influence of 
window size and room colour on the fraction of 
incoming solar radiation reflected back out of a 


room. 
1990, 59p ETSU-S-1162-P2 
U.S. Sales Only. 


This report describes one of a series of experiments 
carried out in the ETSU passive solar test room me 
The overall aim of the project is to increase the confi- 
dence with which users of thermal simulation models, 
specifically SERI-RES, define certain input parameters 
required by those models. The particular trials de- 
scribed here deal with the solar radiation reflected 
back out of buildings, and thus lost. The study has 
shown that: (1) solar-lost can be measured to a useful 
accuracy in the test room facility; (2) the values meas- 
ured are, in general, greater than those currently being 
used by modellers; (3) solar-lost varies considerably 
with window area and internal surface finish, and (4) 
that the particular values measured can be predicted 
reliably by a simple algorithm, which could be incorpo- 
rated into SERI-RES. (author). 


148,175 

DE91774547/GAR PC A06/MF A01 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 

Heat transfer at internal building surfaces. Recom- 
mendations for a future work programme. 

1990, 115p ETSU-S-1193-P2 

U.S. Sales Only. 


Within the framework of the department of Energy 
funded Passive Solar R and D Programme managed 
by ETSU, Halcrow has carried out studies and held dis- 
cussions with experts to determine the current state of 
knowledge on convective heat transfer at internal 
building surfaces. On the basis of the Halcrow work, 
comments from experts on the first phase Halcrow 
report and the conclusions reached at the meeting of 
experts, a future programme of short term experimen- 
tal and modelling work has been outlined. This has 
been designed specifically to help improve the level of 
knowledge about convective heat transfer coefficients 
(htcs) on the surfaces of real buildings and to improve 
the capability and credibility of thermal simulation mod- 
elling, which is carried out using SERI-RES, ESP, and 
HTB2. It is proposed that both the experimental and 
the aay work should be centrally coordinated, 
and guided a Steering Committee. Outline work 
plane! for the frst stages of both the experimental and 
the modelling work have been proposed, and it is an- 
ticipated that further work of both types may be re- 
quired in due course in the form of a second stage. 
(author). 


148,176 

DE91774549/GAR PC A03/MF A01 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 

Test cell studies 1: window coverings. Measure- 
ment of parameters describing the effect of cur- 
tains, net curtains and venetian blinds. 

1990, 49p ETSU-S-1162-P3 

U.S. Sales Only. 


This report describes one of a series of experiments 
carried out in the ETSU passive solar test room facility. 
The overall aim of the project is to increase the confi- 
dence with which users of thermal simulation models, 
specifically SERI-RES, define certain input parameters 
required by those models. The particular trials de- 
scribed here deal with the effect of window coverings, 
specifically Venetian blinds, net curtains and night- 
time curtaining on the amount of solar radiation col- 
lected by a window, and on the heat loss through the 
window. In this report the experiments themselves are 
— together with data collection and analysis. 
aut y 


MiIC-81-02910/GAR 

Hydr , Montreal. 
Architecture at H 
c1990, 52p ISBN: -550-20752-1 
Text in English and French (Bilingual). French ed. on 
the same fiche. 


PC E07/MF E01 


This publication describes the role of architecture in 
the context of a public utility operation, specifically 
Hydro-Quebec. The link between architecture and the 
434 administrative buildings and 1500 technical struc- 
tures involved in the generation and distribution of 
electricity is discussed under these headings: Combin- 
ing art and efficiency, architecture throughout a power 
system, adapting to the local environment, a blend of 
form and function, a heritage worth preserving, and a 
corporate priority. 


148,178 
MIC-91-02923/GAR PC E07/MF E01 
Canada Mortgage and Housing Corp., Ottawa (Ontar- 


io). 
Charlie: CHBA/CMHC demonstration home. ist ed. 
c1991, 20p 


This publication describes a demonstration home -- 
Charlie -- sponsored by the Canadian Home Builders’ 
Association and the Canada Mortgage and Housing 
Corporation. The home was designed to stimulate 
unique, innovative housing alternatives that address 
the changing lifestyles of today’s families. Aspects of 
the demonstration house discussed are: Design; qual- 
ity, comfort, control; regulatory reform; made-to-con- 
vert housing; Union Gas; and decorating. A list of 
donors to the construction of Charlie is given. 


148,179 

N91-22470/9/GAR PC A12/MF A02 
Technische Univ. Eindhoven (Netherlands). Facukiteit 
Bouwkunde. 

Tractaten van Jean Nicolas Louis Durand (Trea- 
tises of Jean Nicolas Louis Durand). 

Ph.D. Thesis. 

G. A. C. Vanzeijl. c1990, 275p ISBN-90-6814-517-7, 
ETN-91-99166 

Text in Dutch. 


The treatises of Durand on architecture were studied in 
order to set them in a wider context. An attempt was 
made to demystify the negative image of Durand by 
presenting an honest judgement and a new interpreta- 
tion. Many paradoxical statements were discovered, 
and discussed in the light of modern architecture. 
Seen from the topical architecture debate, a new 
ey appeared, making Durand’s theory transparent 
by the confrontation with those of some philosophers 
and architects today. 


148,180 

PB91-199174/GAR PC AO5/MF A01 
Technische Hogeschool Delft (Netherlands). Faculteit 
der Werktuigbouwkunde en Maritieme Techniek. 
Control of Passive indoor Climate Systems with 
Adjustable Shutters, Shading Devices and Vent 
Windows. 

P. J. Lute, S. H. Liem, and A. H. C. van Paassen. 
c1990, 94p MEMT-12, ISBN-90-370-0046-0 
Summary in Dutch. 


The report focuses on the control of passive solar 
buildings. The research project intended to develop a 
control system for integrated control of shading de- 
vices, ventilation windows and rolling shutters to 
obtain a comfortable indoor climate with a low energy 
consumption. 


148,181 

PB91-206698/GAR PC A03/MF A01 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 

indoor Ventilation Requirements for Manufactured 
Housing. 

D. M. Burch. May 91, 29p NISTIR-4574 

Sponsored by Department of Housing and Urban De- 
velopment, Washington, DC. 


In the study, a mathematical analysis is carried out to 
investigate the mechanical ventilation rates required in 
manufactured housing. The analysis reveals that the 
ventilation provided by natural infiltration is inadequate 
to com py with the ventilation requirements of 
ASHRAE Ventilation Standard 62-1889 and to prevent 
double-pane window condensation. The study recom- 
mends that both single-wide and double-wide mobile 
homes be equipped with mechanical ventilation equip- 
ment having a minimum installed capacity of 0.026 cu 
m/s (55 cu/min). It was found that considerably larger 
ventilation rates are needed to prevent condensation 
on single-pane windows. Therefore, it is recommend- 
= that double-pane windows be required in all heating 
climates. 
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Maintenance 


148,182 

MIC-91-02984/GAR PC E12/MF E01 

Ontario. Ministry of the Environment. Research and 

Technology Branch, Toronto. 

Evaluation of methods to determine the impact of 
ing on ambient air quality. 

M. E. Yandle, C. S. Davis, and D. L. : 

c1990, 137p ISBN-0-7729-7715-1 


This study reviewed and compiled current information 
regarding the environmental impact of residential 
wood combustion. The specific topics of the literature 
search were: Current emission regulations and abate- 
ment strategies, source characteristics, sampling tech- 
niques, analytical techniques, airshed impact studies, 
atmospheric (chemical and phase stability), and data 
analysis and assessment methods (tracer methods, 
chemical mass balance, receptor modelling, multivar- 
iate methods, etc.). 


Building Standards & Codes 


148,183 
MIC-91-02942/GAR 
British Columbia. Building Standards Branch, Victoria. 
British Columbia Build Code chan _ process: 
por —_—— for the 1990 B.C. Building Code. 
c1991 p 


This publication lists proposed changes to the B.C. 
Building Code which have undergone a preliminary 
review by Building Branch staff. The proposed 
changes are arranged by National Building Code refer- 
ence number. The list is published to permit chal- 
lenges and amendments to these proposals before 
they go before the Code Advisory Committee for final 
evaluation. 


PC E07/MF E01 
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148, 184 

AD-A234 924/9/GAR PC A12/MF A02 
Cold Regions Research and Engineering Lab., Hano- 
ver, NH. 

In-situ Heat Flux Measurements in Buildings: Appli- 
cations and Interpretations of Results, Reenes- 
ings of a Workshop Held in Hanover, New Hamp- 
shire on 22-23 May 1990. 

Special rept. 

S. N. Flanders. Feb 91, 268p Rept no. CRREL-SP- 
91-3 


This publication contains that were the sub- 
= of presentations at the Workshop on In-Situ Heat 

lux Measurements in we held at the U.S. veer 4 
Cold Regions Research and pag my ery 
Hanover, New Hampshire, on May 22-23, 1990. Ste- 
phen N. Flanders presided as workshop chairman and 
is the editor of this publication. 


148,185 

DE90706017/GAR PC A03/MF A01 

Nederlandse Maatschappij voor Energie en Milieu 

B.V., Sittard. 

Evaiuatie, aanbevelingen en toek th nti 

met betrekking totde t van warmtere- 
erende glassoorten. (E recommen- 





t reflecting glass types). 
Jun 89, 31p ETDE/NL-mf-0706017, Koehler-72/ 
neom1605, NOVEM-89-089 


In Dutch. 
U.S. Sales Only. 


This report evaluates the first two parts of the investi- 
gationwhich dealt with marketing research and practi- 
cal tests of heatreflecting glass and insulating glass. 
The last = of theinvestigation consists of three 
phases. Phase 3 is the evaluation andphase 4 gives 
recommendations to improve publicity and the market 
forthe glass types. Phase 5 discusses two glass types: 


BUILDING INDUSTRY TECHNOLOGY 
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HIT-glazing (Hochisolations Technik) and heat-mirror 
glazing. Both systems are based onthe same principle: 
tense foil with heat reflecting properties in thecavity 
between outside- and inside glass panes. In the ap- 
pendix someoptions are compared and calculated in 
which white insulation glass canbe replaced by heat 
reflecting glass to conservate natural gas. 2tabs., 1 
app. 


148,186 


DE91771856/GAR PC A06/MF A01 
ouane Univ. of Denmark, Lyngby. Lab. for Varmei- 
Hosenieret let v it med stor termisk ka- 

(Highly insulated light wall elements with a 
igh thermal ca 


capac’ 
V. Ko ‘d. 1990, 102p DTH-LV-90-1 
In Danish. EFP-87. 

U.S. Sales Only. 


The aim was to develop a highly insulated, light wall 
with a high thermal capacity using less materials and 
with lower construction costs and to optimally utilize 
the materials properties of the materials. (CLS). 


148,187 


DE91772033/GAR PC A03/MF A01 

Vattenfall Utveckling A.B., Aelvkarieby (Sweden). 

DIOD-foenstret, an experimentell utvaerdering. 

(DIOD window, an experimental evaluation). 

— and B. Allden. 30 Nov 90, 26p SV-VU-F- 
1 

In Swedish. 

U.S. Sales Only. 


The DIOD-windows is a double-glazed window, where 
one of the panes is made from radiation absorbing 
glass with an emission suppressing coating on the 
inner surface. The window is mounted so that it can be 
easily turned to have the absorbing pane facing the 
exterior or the interior. In the first (summer) orientation, 
the window will transmit 40% of the solar radiation to 
the interior of the building, in the second (winter) orien- 
tation, 60% of the radiation will be transmitted. Test of 
the window are reported here. It is estimated that the 
window can reduce the cooling need by 150-200 kWh/ 
m(sup 2) in a typical office. (L.E.). 


148,188 


MIC-91-03093/GAR PC E17/MF E01 
Three-D GeoConsultants Limited, Fredericton (New 
Brunswick). 

Building and decorative stone inventory of select- 
ed — areas in New Brunswick. 

Open file report no. 90-11. 

c1991, 264p 

Fold. maps not filmed. 


The purpose of this study was to identify stone depos- 
its in New Brunswick that have the potential to be de- 
veloped as new stone quarries. The study included a 
comprehensive review of available geological data to 
identify areas of potential interest for further field 
study. The characteristics, colour, texture and aesthet- 
ic appeal of the stone from selected field sites was as- 
sessed relative to the commercial market. Several cri- 
teria basic to quarrying potential, such as bed thick- 
ness, homogeneity of colour and texture, and proximity 
to an access road, were also evaluated. 


148,189 


MIC-91-03166/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 
Pine Portage GS: Evaluation of concrete for alkali- 


aggregate . 
Report no. 89-255-K. 
E. J. McCoim. ¢1990, 35p 


This report describes an evaluation of the concrete at 
Pine Portage Generating Station for alkali-aggregate 
reactivity. The inspection involved concrete cores, 
drilled from the spillway piers and inspection tunnel 
wall, which were inspected visually, as well as petro- 
graphic and laboratory tests of core specimens. 


148,190 


PB91-189993 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Building Materials Div. 


148,194 


Field Testing of Adhesive-Bonded Seams of 
Rubber Roofing Membranes. 

Final rept. 

W. J. Rossiter, J. F. Seiler, and P. E. Stutzman. 
1989, 10p 


Pub. in Proceedings of Conference on Roofing Tech- 


fing 
Yo (9th), Gaithersburg, MD., May 4-5, 1989, p78- 


Laboratory and field oy ay were ——- 
obtain data for supporting the development of a 
odology to assure ay quality of Sieckmenaee 
seams of vulcanized rubber membranes. The — 
factors investigated were surface condition of the 
rubber, temperature of the rubber at the time of adhe- 
sive application and cure time of the adhesive. The 
laboratory data indicated that the T-peel test is suffi- 
ciently sensitive for use in a field me for as- 
ee ee Based on the tory 
results, it appeared possible to conduct the T-peel 
tests within a day (or perhaps less) of seam formation 
and to find significant differences in bond strength due 
to lack of proper surface cleaning of the rubber. Data 
from field applications are needed to demonstrate 
whether such differences are found on the job at one 
day’s time or less. Seams sampled from two buildings 
were found to have low bond strengths, as compared 
to seams prepared using rubber carefully cleaned in 
the laboratory. 


148,191 

PC E06/MF E06 
Timber Research a Development Association, High 
Wycombe (England). 
Moisture Content of Timber Framed Wallis. 
Research rept. 
A. |. Gaze. c1990, 56p TRADA/RR-2/90 


The aims of the project were to: investigate the mois- 
ture content of structural framing and sheathing of wall 
panels in existing dwellings and new constructions 
with varying degrees of insulation and airtightness; and 
assess the long term durability of such wall panels. im- 
plicit in the above was the determination of sheathing 
service moisture contents in order to assess the need 
for the application of preservative chemicals. (Copy- 
right (c) TRADA 1990.) 


148,192 

PB91-198952/GAR PC E12/MF a 
Timber Research a. Development Association, High 

Wycombe (England! 

ee ss in Timber Frame Structures. 

Research rept. 

R. B. Wainwright. c1990, 232p TRADA/RR-3/90 


The objective of the report is to obtain comparative 
acoustic performance data on a number of compart- 
ment floor specifications in a timber frame superstruc- 
ture and to assess the effect of timber frame flanking 
construction on the sound insulation of timber com- 
partment floors. (Copyright (c) TRADA 1990.) 


148,193 


PB91-205765/GAR PC A08/MF A01 
Fly Ash Po. Pozzolan in Concrete Delft ‘pr—eameaea 


Dectoral th 
A.L.A. Pome. 20 Mar 90, 163p 


The research comprises an apron into the influ- 
ence of fly ash, and its composition, on the pr 

of fresh and hardened concrete. As such, the workabil- 
ity and str development had to be investigated. A 
major objective of the thesis is to clarify the pozzolanic 
reaction of fly ash in concrete. Also durability aspects 
such as freeze-thaw resistance, carbonation and sul- 
fate resistance are included in the thesis. In order to 
obtain a clear picture of the influence of the different 


tion electricity plants were used. The fly 

selected on: mpm coal, Al203, SiO02, CaO, Na20, 
K20, Fe203 content and on fineness. For compari- 
son, fly ash from a domestic waste combustion plant, 
from a coal gasification plant, and micro silica were 
used. The research is divided into three main fields: (1) 
fly ash characterization; (2) pozzolanic — and (3) 
properties of mortars and concrete with fly ash 


148,194 
PB91-206680/GAR PC A04/MF A01 
Factory Mutual Research Corp., Norwood, MA. 
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Sprinkler/Hot Layer Interaction. 

Technical rept. 

G. Heskestad. May 91, 56p NIST/GCR-91/590 
Grant NANB-OD1066 

Sponsored by National Inst. of Standards and Tech- 
nology (BFRL), Gaithersburg, MD. 


A model has been developed for the cooling of a qui- 
escent hot layer by a sprinkler spray in a two-layer 
zone model (with no direct interaction of the spray with 
a fire plume), based on existing models of spray-in- 

duced flow and heat transfer to —— drops. In 
addition, existing models have been adapted to predict 
the penetration of the spray-induced flow below the 
layer interface and associated entrainment of iower- 
layer fluid into the upper layer. The ——— is in 
good agreement with published results from sprink- 
lered room-fire experiments, for which penetration of 
spray-induced flow into the lower layer and associated 
entrainment were calculated to be — No pub- 
lished results have been found to test the validity of the 
adapted models of penetration and associated en- 
trainment, which do not account for possible effects of 
the spray below the layer interface. 


148,195 

PB91-207191/GAR PC E12/MF E12 
Timber Research and Development Association, High 
Wycombe (England). 

Evaluation of Long Term Performance and Mainte- 
nance of External Joinery (Main Report). 

yo rept. 

R. J. Pl , and C. P. Brown. c1990, 226p 
TRADA/R R-7/90 

See also PB91-207209. 

Also available in set of 2 reports PC E99/MF E99, 
PB91-207183. 


The authors: identified site practice and maintenance 
shortcomings that may adversely affect the long-term 
performance of windows; Developed a test method 
and procedure that can establish the long term per- 
formance of new windows in a similar and compatible 
manner to existing British Standards that test for 
wea' ightness, str and operation of windows; 
Evaluated 3 types of existing weathertightness testing 
equipment for use on-site; and Developed a method 
for evaluating the performance of windows on-site by 
means of a check-list, which may also be used as a 
design aid. Means of predicting the life-span of ancil- 
lary materials were similarly developed. 


148,196 
PB91-207209/GAR 
Timber Research and Development Association, High 
Wycombe (England). 
Evaluation of 
nance of Externa 


PC E05/MF E05 


Term Performance and Mainte- 
Joinery. Annotated Bibliogra- 


y- 

“we > ch rept. c 
. J. Plumyidge, and C. P. Brown. c1990, 49p 

TRADA/RR-7/90-1 

See also PB91-207191. 

Also available in set of 2 reports PC E99/MF E99, 

PB91-207183. 


The report consists of an annotated bibliography on 
timber windows and their maintenance. 


148,197 

PB91-207761/GAR PC A03/MF A01 

yon og Provningsanstalt, Boras (Sweden). Kemisk 
nalys. 

Determinations of Calorific Values of — Ma- 

terials: A Guide. NORDTEST Project 87 

M. Mansson. 1991, 37p SP-RAPP-1991: 16. y ISBN: 91- 

7848-272-0 


An account is given of the definitions and principles 
involved in measurements of calorific values (energies 
of combustion). The use of calorimeters with different 
working principles - in particular isoperibol and adia- 
batic calorimeters - is discussed and directions are 
given for lorming the measurements in the proper 
manner. The basis for the corrections for heat ex- 
change between the calorimeter and its surrounding 
thermostat is reviewed and a set of equations for the 
evaluation of the so-called corrected temperature rise 
provided. The calibration of the calorimeter by com- 
bustion of benzoic acid is described in detail. Further- 
more, instructions are given on how to handle difficult- 
to-burn materials and what types of analyses are re- 
quired on the bomb contents after combustion. The 
necessity for defining, in the standard method, what 
the reference states for the products of combustion 
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are supposed to be for various type materials is dis- 
cussed. Equations are given for corrections for side re- 
actions and for reactions taking the products to speci- 
fied reference states. Equations are also given for the 
calculation of the gross and net calorific values. 


148,198 

PBS1-207803/GAR PC A03/MF A01 

Statens Provningsanstalt, Boras (Sweden). 

— av Trae till Foenster: Tillverkning och 
(Glueing of Wood to Windows: Production 

and Quality Assurance). 

B. Hedlund, and |. Johansson. 1990, 23p SP-RAPP- 

1990:39, ISBN-91-7848-178-3 

Text in Swedish; summary in English. 


The report contains the requirements for glueing of 
wood for use in P-marked windows. The requirements 
are designed to assure an even and high quality level 
of the glued components with regard to initial strength 
and durability. The requirements mainly concern lami- 
nated components, endjoints, frame-angles and 
mending of knots. To insure a high quality of the prod- 
ucts, the set of rules contains requirements on materi- 
als used, production facilities, glueing process and or- 
ganization of production and quality control. The qual- 
ity control is mainly carried out by the manufacturer 
and consists of a continuous supervision of incoming 
material, production and finished products. The manu- 
facturers internal quality control is checked through 
unannounced inspections by SP or by an institution ap- 
proved by SP. 


Structural Analyses 


148,199 

AD-A234 565/0/GAR PC A11/MF A02 

Army Engineer Waterways Experiment Station, Vicks- 

burg, MS. Geotechnical Lab. 

Wave Analysis of Mat Foundations to Resist Dif- 

ferential Soil Movements. 

Final rept. 

> > Johnson. Mar 91, 249p Rept no. WES-MP-GL- 
1- 


Soil differential movement patterns are responsible for 
considerable damages to all of structures and 
eye such as military facilities, commercial build- 

Ss, housing, streets, highways, parking lots, and air- 
fie is. These differential 7 movements occur from non- 
uniform soil volume changes, particularly in expansive 
clay and collapsible silty soils, attributed to a variety of 
mechanisms. Among the most important mechanisms 
leading to volume changes are those mechanisms that 
change the soil water content and stress. These 
mechanisms include desiccation from heavy vegeta- 
tion, increased soil permeability from fissures, perime- 
ter wetting and drying from climate changes, leakage 
from underground utilities, and many others. This work 
develops a model for representing nonuniform volume 
changes by wave patterns of soil distortion underlying 
the foundation or at the ground surface. Soil-founda- 
tion distortion is measured in terms of angular distor- 
tion beta which may be calculated as 4A/Lambda 
where A is the amplitude and Lambda is the wave- 
length of the wave pattern. The wave pattern model 
leads to simple methodology for rating the perform- 
ance of structures subject to differential soil movement 
and can provide a tool to assist the design of founda- 
tions that reduce soil movement patterns. 


148,200 
N91-22668/8/GAR PC A04/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 


ing. 
Design of Buildings to Cause High Wind for Local 
Leisure Activity. 

B.S. Thesis. 

K. Griffiths. Jun 90, 53p BU-503, ETN-91-99196 


Much work has been performed in order to reduce 
wind from areas of inland water. This project was con- 
cerned with the improvement of wind conditions, but 
instead of reducing the wind, work was concerned with 
improving conditions for sailors, within cities. The 
question has not been addressed previously. The con- 
cept of using tali buildings to modify the flow was in- 
vestigated experimentally. Tests were performed in an 
industrial engineering wind tunnel. A boundary layer 
simulation was u to model a datum site. Experi- 
ments analyzed the improvements created by varying 


the size and positions upstream. Improvements of up 
to 100 percent were recorded during the project. The 
various schemes that were examined were discussed 
and recommendations were made for future studies. 


148,201 


PB91-206714/GAR PC A03/MF A01 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 

Long Term Performance of Rubber in Seismic and 
Non-Seismic Bearings: A Literature Review. 

J. W. Martin. Jun 91, 30p NISTIR-4613 


The use of seismic isolation bearings to decouple 
buildings and lifeline structures from strong ground 
motion has received an increased amount of attention 
in recent years. While several types of seismic isolator 
bearings have been developed and proposed for use, 
the most common type is the laminated rubber (elasto- 
meric) bearing. Because the design lifetime of these 
bearings is expected to be on the order of 50 to 100 
years, the long-term performance of the rubber (elas- 
tomer) must addressed. Therefore, a literature 
review was conducted to identify potential limits on the 
long-term performance of rubbers (elastomers) used in 
bearings. Several issues, including the need for con- 
sensus of performance standards and for additional 
research on the effects of creep, aging, temperature, 
and high-energy radiation on the properties of rubber. 


General 


148,202 


PB91-199190/GAR PC E09/MF E09 
Timber Research and Development Association, High 
Wycombe Tory 

Evaluation the Need ~? Breather Papers in 
Timber Frame C 

Research rept. 

C. P. Brown. c1990, 112p TRADA/RR-5/90 


The report describes work carried out to investigate 
the need for breather membranes in timber frame con- 
struction. The objectives of the study were three fold. 
These were: To look at examples of brick veneered 
timber framed buildings, both in the UK and overseas, 
where a breather membrane had not been used and 
satisfact performance appears to have been 
achieved; To assess any fire risks inherent in other 
methods; and To ensure that the omission of the mem- 
brane does not increase air infiltration to the detriment 
of the insulating qualities of the wall. The study is re- 
stricted to timber frame construction clad with a single 
leaf brick veneer incorporating a 50mm nominal cavity. 
Lightweight claddings, ie, render on mesh, tile hanging, 
and boarding are not considered within the study as it 
is reasoned that: the fire risk is lower due to the smaller 
cavity dimensions; and the greater need for a water 
proof membrane behind such claddings. 


148,203 


PB91-199208/GAR PC E09/MF E09 
Timber Research and Development Association, High 


Wycombe (Engle ; 

Security and Safety Aspects of Domestic Window 
and External Door Joinery and Ironmongery. 
Research rept. 

R. B. P. White. c1990, 199p TRADA/RR-6/90 


The aim of the work is to produce proposals for im- 
proving the safety and security performance of exter- 
nal joinery in dwellings. Two aspects of safety were 
considered: Personal safety, that is, the provision of 
features which reduce the possibility of accidents 
during everyday activities or maintenance, and fire 
safety, which is concerned with maintaining adequate 
means of escape and rescue in an emergency. The 
project was originally conceived through rowing con- 
cern about the increase in domestic burglaries. Some 
doors and windows, most particularly doors, now pro- 
vide such high security that only those very familiar 
with the (sometimes specialist) locking mechanisms or 
the whereabouts of keys can — in an emergency. 
With some security doors the Fire Brigade cannot 
force speedy-enough entry to rescue the injured durin 

a fire and this has resulted in deaths. (Copyright (c 
TRADA 1990.) 





148,204 
PB91-203620 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Fire Science and Engineering Div. 
Water 7 Suppression of Fully-Developed 
Wood Crib Fires in a Compartment. 
Final rept. 
J. Milke, D. Evans, and W. Hayes. 1985, 63p 
See also PB88-232871. Sponsored by Federal Emer- 
fay Management Ay Washington, DC. 

ub. in Report of Test FR 3956, pti p1-63 Jan 85. 


A series of five experiments examining the effects of a 
simulated fire fighting water spray introduced into a 
fully-developed compartment fire were conducted for 
the Federal Emergency ee oy Agency by the 
Center for Fire Research at the National Bureau of 
Standards per Interagency Agreement (EMW-E-1239 
Task Order 4A). Data from these tests were intended 
to be used as a check of predicted results from the 
Mission Research Corporation Fire Demand Model. 
The results illustrate the dynamics of compartment fire 
suppression using water sprays. 


BUSINESS & 
ECONOMICS 


Banking & Finance 


148,205 

PB91-194100/GAR PC A03 

Office of Thrift Supervision, Washington, DC. 

} one Financial Report, Quarterly, March 1991. 
ita Tay 


pe Documentation. 
Mar 91, 45p OTS/DF/MT-91/004A 


For system on magnetic tape, see PB91-590010. 


The documentation details thrifts’ assets, liabilities, 
and net worth as of the end of March, June, Septem- 
ber, and December, and detailed income and expense 
data covering the preceding 3 months. Data are avail- 
able beginning March 1987 and are reported for the 
institution as a whole. For ee pe reports, note 
that data are reported on the basis of home office loca- 
tion. Quarterly reports include data for Federal Savings 
and Loan Insurance Corporation (FSLIC)-insured sav- 
ings and loan associations, SAIF-insured savings 
banks, and Federal Deposit Insurance Corporation 
(FDIC)-insured federally chartered savings banks. 


148,206 

PB91-197947/GAR PC A07/MF A01 
Department of the Treasury, Washington, DC. 

Report of the Secretary of the Treasury on Gov- 
ernment-Sponsored Enterprises, April 1991. 

Apr 91, 130p 

See also PB90-229816. 


The report assesses the financial soundness of Gov- 
ernment-sponsored Enterprises (GSEs), the adequacy 
of the existing regulatory structure for GSEs, the finan- 
cial exposure of the Federal Government posed by 
GSEs, and the effects of GSE activities on Treasury 
borrowing. It presents principles that are essential to 
effective financial safety and soundness regulation. It 
also includes an analysis of the financial condition of 
the GSEs performed by the Standard & Poor’s Corpo- 
ration, and updates the findings in the 1990 Report re- 
garding the impact of GSE activities on Treasury bor- 
rowing. 


148,207 

PB91-206078/GAR MF AO3 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

World Bank Glossary. Volume 1. English/French, 
French/English (Glossaire de la Banque Mondiale. 
Volume 1. Anglais/Francais, Francais/Anglais 
(1991)). 

1986, 452p ISBN-0-8213-1733-4-VOL-1 

See also PB87-132619. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The Glossary is intended to assist the World Bank’s 
translators and interpreters, other Bank staff using 
French in their work, and free-lance translators and in- 
terpreters employed by the Bank. The Glossary con- 
tains not only financial and economic terminology and 
terms relating to the Bank’s procedures and practices, 
but also terms that frequently occur in Bank docu- 
ments, and others for which the Bank has a preferred 
equivalent. Although many of the terms, relating to 
such fields as agriculture, education, energy, housing, 
law, technology and transportation, could be found in 
other sources, they have been assembled for ease of 
reference. A list of acronyms occurring frequently in 
Bank texts and a list of international, regional and na- 
tional organizations will be found at the end of the 
Glossary. 


148,208 

PB91-206086/GAR MF A03 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

World Bank Glossary. Volume 2. English/Spanish, 
Spanish/English (Glosario del Banco Mundial. Vo- 
lumen 2. Ingles/Espanol, Espanol/Engles (1991)). 
1986, 446p ISBN-0-8213-1734-2 

See also PB87-132627. Library of Congress catalog 
card no. 86-15872. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. 


The Glossary is intended to assist the World Bank’s 
translators and interpreters, other Bank staff using 
Spanish in their work, and free-lance translators and 
interpreters employed by the Bank. The Glossary con- 
tains not only financial and economic terminology and 
terms relating to the Bank’s procedures and practices, 
but also terms that frequently occur in Bank docu- 
ments, and others for which the Bank has a preferred 
equivalent. Although many of the terms, relating to 
such fields as agriculture, education, energy, housing, 
law, technology and transportation, could be found in 
other sources, they have been assembled for ease of 
reference. A list of acronyms occurring frequently in 
Bank texts and a list of international, regional and na- 
tional organizations will be found at the end of the 
Glossary. 


148,209 

PB91-206169/GAR MF A02 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

World Bank Glossary: Glossary of Finance and 
Debt (Glossaire des Finances et de la Dette) (Gio- 
sario de Finanzas y de Deuda). 

©1991, 220p ISBN-0-8213-1644-3 

Text in English, French and Spanish. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The glossary contains terminology of finance and debt 
in English, as well as proposed translations in French 
and Spanish. Definitions are given for all terms so that 
translators can decide whether to use the proposed 
translation or adopt another one. It also contains sec- 
tions on abbreviations in al! three languages. 


148,210 

PB91-507624/GAR 

Federal Reserve System, Washington, DC. 
Banking Reserves Tape, 1991 (January 1959- 
March 1991). 

Data file. 

Mar 91, mag tape FRS/DF/MT-91/048 

System: Amdahl 5890-600; VM/CMS_ operating 
system. Supersedes PB90-502295, PB89-186084. 
Other formats available as PB91-507632 (5 1/4’ dis- 
kette). 

Available in 9-track, ASCII character set, 1600 or 6250 
bpi. For 6250 bpi, the price is T02. 


The file contains data on aggregate reserves, borrow- 
ings from the Federal Reserve and the monetary base. 
The data incorporate the latest revisions to seasonal 
factors and the latest adjustments for discontinuities 
associated with the Monetary Control Act and other 
regulatory changes to reserve requirements. Monthly 
data are given for the period January 1959 through 
March 1991. Weekly data are given for the period Jan- 
uary 7, 1959 through April 3, 1991 and are based on 
weeks ended Wednesday to correspond with the re- 
porting cycle under contemporaneous reserve require- 
ments. 


CP T02 
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148,211 

PB91-590010/GAR Subscription$880.00 
Office of Thrift Supervision, Washington, DC. 

Thrift Financial Report, Quarterly, March 1991. 
Data file. 
Mar 91, oon wee 

System: DEC VAX 11/785, 8600, 8500; VMS 4.5 oper- 
— — File format: EBCDIC. See also PB89- 


Available on subscription, U.S., Canada, and Mexico 
price $880; price for others $1,760. Issued quarterly. 
Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. Also available individually; order number 
PB91-590011, price TO2 for either 1600 or 6250 bpi. 
Documentation included; may be ordered separately 
as PB90-215781, PB90-234915 and PB91-194100. 


The thrift financial report gives detailed assets, liabil- 
ities, and net worth as of the end of March, June, Sep- 
tember and December and detailed income and ex- 
pense data covering the preceding 3 months. Data are 
available beginning March 1987 and are reported for 
the institution as a whole. For geographic reports, note 
that data are reported on the basis of home office loca- 
tion. Quarterly reports include data for Federal Savings 
and Loan Insurance Corporation (FSLIC)-insured sav- 
ings and loan associations, SAIF-insured savings 
banks and Federal Deposit Insurance Corporation 
(FDIC)-insured federally-chartered savings banks. 


148,212 

PB91-590090/GAR Subscription 
Federal Reserve System, Washington, DC. 

Report of Condition and Income for Commercial 
Banks and Selected Other Financial Institutions, 
March 1991 (Preliminary). 

Data file. 

Mar 91, mag tape 

System: Amdahl; MVS/XA operating system. File 
format: EBCDIC. See also PB88-230636 (March 
1988), PB89-205330 (March 1989), and PB90-590090 
(March 1990). 

Available on subscription, U.S., Canada, and Mexico 
price $3,120; price for others $6,240. Issued quarterly. 
Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. Also available individually; order number 
PB91-590091, price TO7 for 1600 bpi, TO5 for 6250 
bpi. Documentation included; may be ordered sepa- 
rately as PB91-175869 and PB91-918701. 


The data file contains balance sheet and income state- 
ment data for insured commercial banks, mutual sav- 
ings banks, Banking Edge Act and Agreement Corpo- 
rations, branches and agencies of foreign banks, and 
New York State investment companies. 


148,213 

PB91-591580/GAR Subscription 
Federal Reserve System, Washington, DC. 

Flow of Funds. 

Data file. 

Mar 91, mag tape 

System: AM DAHL V8; OS/MVSSP 1.3.1 operating 
system. Supersedes PB90-591580. 

Available on subscription, U.S., Canada, and Mexico 
price $880; price for others $1,760. Issued quarterly. 
Available in 9-track, EBCDIC character set, 1600 bpi. 
The 6250 bpi price is $880. Also available individually; 
order number PB91-591581, price T02 for either 1600 
or 6250 bpi. 


The flow of funds data tape contains annual data for 
1945 to 1951. From 1952, the tape contains quarterly 
data in three forms: levels outstanding at end of 
period, quarterly unadjusted flows, and quarterly sea- 
sonally adjusted flows. 


148,214 

PB91-591680/GAR Subscription$880.00 
Office of Thrift Supervision, Washington, DC. 

Thrift Merger History Data File, Quarterly (Cumula- 
tive 6/60-3/91). 

Data file. 

Mar 91, mag tape : 
System: VAX 11/785, 8600, 8500; VMS 4.5 operating 
system. File format: EBCDIC. Approximate bytes: 
1,413,000. See also PB91-590010 and PB91-590011. 
Available on subscription, U.S., Canada, and Mexico 
price $880; price for others $1,760. Issued quarterly. 
Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. Also available individually; order number 
PB91-591681, price TO2 for either 1600 or 6250 bpi. 
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The data file consists of Federal Home Loan Bank 
members that have either merged into other member 
institutions or withdrawn from membership (including 
liquidation). Records are for disappearing institutions, 
giving identification as to date and type of merger and 
data concerning gaining institution if by merger. 
Merger record includes the ultimate (latest gaining) 
docket number. This is quarterly updated cumulative 
file inning June 1960 and related to the Thrift Fi- 
nancial Report tapes. 


148,215 

PB91-592090/GAR Subscription 
Federal Reserve System, Washington, DC. 

Bank +e Sewer gamed (Y-9) Documentation Tape 
(MDRM Sort ler). 

Data file. 
Dec 90, —_ tape 

System: AMDAHL 5890; MVS/XA operating system. 
Supersedes PB91-506576. Other formats available as 
PB91-592100 (Byte Sort Order). 

Available on subscription, U.S., Canada, and Mexico 
price $880; price for others $1,760. Issued quarterly. 
Available in 9-track, EBCDIC character set, 1600 bpi. 
The 6250 bpi price is $880. Also available individually; 
order number PB91-592091, price T02 for either 1600 
or 6250 bpi. 


Financial data including information on assets, liabil- 
ities and income for large bank holding companies 
(BHCs) was reported beginning with the December 31, 
1975 reporting period. Data is available on an annual 
basis from 1975 through 1977. Beginning with the De- 
cember 31, 1978 reporting period, data was collected 
annually for BHCs greater than $100 million in total 
consolidated assets, and semiannually for BHCs 
reater than $300 million in total consolidated assets. 
rior to the December 31, 1978 report the reporting 
panel was based on different size criteria. As a result 
of these varying size criteria, the panel of reporters is 
not consistent over time. Beginning with the 86/06 re- 
porting period, all BHCs are required to report some 
financial data. BHCs with total consolidated assets of 
$150 million or more report data at both the consoli- 
dated and parent only level on a quarterly basis. Those 
organizations with consolidated assets of less than 
$150 million report parent only data semiannually. 


148,216 

PB91-960415/GAR PC AO1 
Law on Settling Old Bank Credit Debts of 3/91. 
Export trade information. 

1991, 5p 

This document was provided to NTIS by Office of Gen- 
eral Counsel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


The report includes the Bulgarian law dealing with old 
bank credit debts including interest rate provisions 
granted under various credit grants. Also the law deals 
with how individuals are to be assisted who cannot 
repay their debts under the new law. 
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PB91-193888/GAR PC A04/MF A01 
Bureau of the Census, Washington, DC. 
Recordkeeping Practices Survey, 1989. 

Dec 90, 62p 


The purpose of the survey was to obtain information 
on the ability of businesses to provide data that would 
measure some of the changes in the economy and to 
determine where, within the organization, data re- 
quested in the economic censuses are available. The 
survey also helps ascertain the burden imposed upon 
respondents by the censuses and determines whether 
additional questions aimed at measuring some of the 
changes occurring in the economy would impose an 
undue burden on businesses. Finally, it provides the 
opportunity to visit with and familiarize one with the op- 
erations of businesses to be included in the censuses 
for the first time. The results of the survey are now 
being used to help determine the content of the 1992 
Economic Censuses and in the general planning proc- 
ess for the censuses. 
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148,218 


PB91-196782/GAR PC A03/MF A01 


Department of the Treasury, Washington, DC. Office of 
the Assistant Secretary for Tax Policy. 

Report to Congress on the Depreciation of Busi- 
ness-Use Passenger Cars. 

R. E. Yuskavage, and H. Milner. Apr 91, 40p 


The study of the depreciation of business-use passen- 
ger cars has been prepared by the Office of Tax Analy- 
sis (OTA) in response to a Congressional mandate in 
the Omnibus Budget Reconciliation Act of 1989 (P.L. 
101-239). Section 7612(f) of the Act directed Treasury 
to conduct a study on proper class life for cars and 
light trucks and report its findings to the Congress. 
Principal findings of the study are discussed. 


148,219 

PB91-208066/GAR PC AO6/MF A01 
Department of the Treasury, Washington, DC. 

Report to Congress on the Effect of the Full Fund- 
ing Limit on Pension Benefit Security. 

aa Randolph, G. Hunter, and H. Weller. May 91, 
105p 


The report was prepared in response to a Congres- 
sional mandate. Section 9301 of the Omnibus Budget 
Reconciliation Act of 1987 amended the full funding 
limitation for qualified defined benefit pension plans. 
The section also required that the Treasury conduct a 
study of the effect of the amendments on benefit secu- 
rity under benefit pension plans. 


148,220 

PB91-505412/GAR CP D07 
International Trade Administration, Washington, DC. 
U.S. Industrial Outlook, 1991 (for Microcomputers). 
Data file. 

1991, 15 diskettes ITA/DF/DK-91/002 

System: IBM; DOS operating system. See also PB91- 
100123 (Paper Copy). Other formats available as 
PB91-505404 (Tape), and PB91-100123 (Paper Copy). 
The datafile is on 15 1.2M, 5 1/4 inch diskettes, high 
density. File format: ASCII. 


The file is a basic reference for microeconomic infor- 
mation on industrial growth and trade. It is the product 
of more than 100 industry analysts in the Department 
of Commerce and other government agencies. It pro- 
vides discussion and forecasts for 350 industries. Data 
for 1987 and trade data (exports and imports) for 1988 
are actual data collected by the government. Later 
data are estimates and forecasts prepared by The In- 
dustry Specialists. 
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148,221 

PB91-206060/GAR MF A03 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Proceedings of the World Bank Annual Confer- 
ence on Development Economics, 1990. Held in 
Washington, DC. on April 26-27, 1990. Supplement 
to the World Bank Economic Review and the 
World Bank Research Observer. 

S. Fischer, D. de Tray, and S. Shah. c1991, 428p 
ISBN-0-8213-1607-9 

See also PB90-201468. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 19170-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Contents: A Perspective on Economic Transition in 
Czechoslovakia and Eastern Europe; Policies to Move 
from Stabilization to Growth; Macroeconomic Policy 
and Growth: Some Lessons of Experience; The Envi- 
ronment and Emerging Development Issues; Regional 
Sustainable Development and Natural Resource Use; 
The Soft Underbelly of Development: Demographic 
Transition in Conditions of Limited Economic Change; 
Population Growth, Externalities to Childbearing, and 
Fertility Policy in Developing Countries; Incentives for 
Small Families: Concepts and Issues; Project Apprais- 
al and en oe Years On; Projects versus 
Policy Reform; elopment Strategies: The Roles of 
the State and the Private Sector. 


148,222 


PB91-206136/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Living Standards Measure- 
ment Study. 

Distribution of Welfare in Ghana, 1987-88. 

P. Glewwe, and K. A. Twum-Baah. c1991, 104p 
LSMS/WP-75, ISBN-0-8213-1763-6 

Library of Congress —s card no. 91-8099. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The paper describes the distribution of welfare in 
Ghana in 1987-88, as measured by consumption ex- 
penditures. While primarily descriptive, the paper con- 
tains information with clear policy implications. Several 
findings stand out. First, rural residents are, on aver- 
age, clearly worse off than urban residents. The poor- 
est _— are residents of the rural savannah while the 
wealthiest are those who live in the capital, Accra. 
Second, education of the household head is strongly 
positively correlated with household welfare. Third, 
households where the head is self-employed, espe- 
cially in agriculture, are generally found at the lower 
end of the distribution of welfare, while those headed 
by a wage earner, either in the private or the public 
sector, are better off. Fourth, unemployment among 
household heads is not correlated with household wel- 
fare. Finally, although the poorer groups are less likely 
to seek medical help when they are ill, malnutrition 
among young children in these groups is not much 
higher than that among the better off groups. (Copy- 
right (c) 1991 The International Bank for Reconstruc- 
tion and Development/The World Bank.) 


148,223 


PB91-206532/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Urban Housing Reform in China: An Economic 
Analysis. 

World Bank discussion paper. 

G. S. Tolley. c1991, 106p WORLD BANK/DP-123, 
ISBN-0-8213-1810-1 

Library of Congress —- card no. 91-12877. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


As part of the broad economic reforms implemented 
during the 1980's in China, an important program of 
urban housing reforms was announced in February 
1988. Its aim was to introduce market mechanisms in 
what has so far been an administratively managed 
urban housing system. The purpose of the paper is to 
analyze some major elements of a market-oriented 
reform drawing on the experiments carried out in se- 
lected cities prior to the 1988 Reform Plan. Because 
the housing problems faced by China share many sys- 
temic fsatures with those of socialist countries of East- 
ern Europe and the USSR, the analysis is relevant 
beyond the Chinese case. The paper selects some 
critical issues for the introduction of market mecha- 
nisms in urban housing. First, the paper analyzes pric- 
ing and allocation reforms in the existing stock. The 
next section provides an analysis of the tenure choice 
based on the user-cost of capital concept to show the 
functional relationship between rent reforms and the 
potential development of home ownership in Chinese 
cities. It then evaluates the significant efficiency bene- 
fits that can be derived from allowing the free ex- 
change and allocation of existing housing units. 


148,224 


PB91-206557/GAR MF A02 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Argentina: Finanzas de los Gobiernos Provinciales 
on Provincial Government Finances 


World Bank country study. 

01991, 249p ISBN-0-8213-1634-6 

Text in Spanish. See also PB91-110042. Library of 
Congress catalog card no. 90-42637. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report outlines the financial management of Ar- 
gentina’s provincial government. 





148,225 
PBS1-207704/GAR MF A01 
International Finance Corp., Washington, DC. 

Chefs d’Entreprise d'Afrique: Pionniers du Deve- 
loppement (African Entrepreneurs: Pioneers of 
Development). 

Discussion paper. 

K. Marsden. c1991, 81p DP-9 

Text in French. See also English version, PB91- 
138016. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The paper details the development of small business 
enterprises in Sub-Saharan Africa. 


pas1-06 -960639/GAR C A04 
oo Rules of Law in Force Nr. wie (6/15/ 


Te trade information. 

Text in Hungarian, German, and English. This docu- 
ment was provided to NTIS by Office of General Coun- 
sel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


The issue has several decrees dealing with refunds of 
the VAT to various entities and persons and foreign 
entrepreneurs registered abroad. The issue also deals 
with detailed rules of corporation tax as well as de- 
tailed rules of the obligation to present invoices, re- 
ceipts, and deduction of the purchase price of cash 
register as previously charged turnover tax. 


posi “960640/GA R A06 
— Rules of Law in Force Nr. |1/3-4 ar 15/ 


91). 
oer trade information. 
23p 

Text in Hungarian, German, and English. This docu- 
ment was provided to NTIS by Office of General Coun- 
sel, Washington, 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


The text contains amendments to Acts which deal with 
investments by foreigners in Hungary and on business 
associations, including amendments to Act VI on secu- 
rities and the stock exchange; amendments to Act 
LXXXVI on bannin ng unfair competition; amendments 
to customs law and procedure; amendments and cor- 
rections to Act! on land. 
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148,228 

PBS1-928013/GAR 

Central Intelligence Agency, Washington, DC. 
Mexico: Key Players in Free Trade Agreement 
Talks. A Reference Aid. 

Jun 91, 5p LDA-91-12530 

Color illustrations reproduced in black and white. 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). This series offers a re- 
duction in price as a Standing Order, PB91-928000. 


The reference aid displays photographs and short bi- 
ographies of the key people from Mexico involved in 
negotiations of a free trade agreement (FTA) between 
the United States and Mexico. It also gives information 
on adjunct FTA advisory groups. 


PC A01 


148,229 

PB91-960412/GAR PC A03 
Bulgarian Foreign investment Law No. 193, Effec- 
tive 6/14/91. 

Export trade information. 

1991, 24p 

This document was provided to NTIS by Office of Gen- 
eral Counsel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


The report includes Law No. 193 of Bulgaria which 
deals with foreign investments which relates to: busi- 
ness activities; issuing of permissions; protection of 
foreign investors, property rights; transfer of income 
and compensation; labor and insurance relations; and 
investment requirements: (Text in Bulgarian with Eng- 
lish translations). 


148,230 

PB91-960413/GAR PC A03 
Law of the Bulgarian National Bank of 6/91. 

Export trade information. 

1991, 26p 

This document was pone) to NTIS by Office of Gen- 
eral Counsel, Dagens per 

Paper copy also avai ble on ‘Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


The report includes the law which relates to the Na- 
tional Bank of Bulgaria. The subjects include statutory 
funds and reserves provisions; management; adminis- 
tration and officials; provisions for monetary unit; bank- 
notes and coins; bank’s operations; relationship to 
other banks and the state; accountability; property 
sanctions; and criminal responsibility. 


148,231 
PB91-960414/GAR PC A03 
——— Act on Protection of Competition of 5/ 


Export ra trade information. 

1991 

This teenie was cen to NTIS by Office of Gen- 
eral Counsel, apes eg 

Paper copy also avai able on ‘Standing Order, deposit 
account required ($150 for single category or ‘$500 for 
all categories). 


The Act of 5/91 focuses on anti-monopoly and bans 
restriction of competition; unfair competition; import 
and ex quotas; procedures for lodging claims; 
court’s jurisdiction; penalties and enforcement. 


General 


148,232 

PB91-205799/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Identification and Estimation of Household Pro- 
duction Models. 

Research memo. 

M. Kerkhofs. Feb 91, 38p FEW-472 

Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague. 


A convenient framework for an empirical model of time 
allocation data has been derived. The fundamental di- 
chotomy property of the model can be employed to 
derive a behavioral model for home production deci- 
sions without having to specify a household utility func- 
tion. Even if the model is extended to allow for specific 
types of direct utility from household production activi- 
ties, the dichotomy property prevails. The author dis- 
cusses the identification properties of the model for 
one and two adult households. Next, he turns to a spe- 
cific formulation. It is argued that the original model is 
not well-specified and that estimates of the level of 
home production from that model are determined by 
arbitrary normalizing assumptions, implicit in the model 
specification. In fact, it is shown that in the more gener- 
al model, estimates of the level of output of household 
production cannot be calculated from data on the time 
inputs only. 


148,233 
PB91-206003/GAR PC A05/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Warrant Pricing: A Review of Theoretical and Em- 
irical Resear 
esearch memo. 
C. H. Veld. 1991, 85p FEW-479 


The paper studies the pricing of warrants. It begins by 
considering option pricing models. These models fall 
into one of two categories: (1) ad hoc models; and (2) 
the Black/Scholes model and its subsequent modifica- 
tions. The parameter of the Black/Scholes model that 
is most difficult to estimate, i.e. the standard deviation 
of the rates of return on the underlying stock, will be 


148,237 


CHEMISTRY 
Analytical Chemistry 


considered. This is followed by a discussion of alterna- 
tive option prici Is, based on the Black/ 
Scholes model. The most important difference be- 
tween warrants and call-options is then discussed. 
This is, that exercise of a warrant, in contrary to exer- 
cise of a call-option, leads to a creation of new shares. 
This causes an additional valuation-problem, the so- 
called ‘dilution problem’. Attention will be paid to em- 
pirical tests of option pricing models for the valuation 
of warrants. After having reviewed the theory of option- 
and warrant-pricing one is able to construct a method- 
ology for the pricing of warrants. 


148,234 


PB91-206516/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Living Standards Measure- 
ment Study. 

Dual Selection Criteria with Multiple Alternatives: 
Migration, Work Status, and Wages. 

W. P. M. Viverberg. c1991, 46p LSMS/WP-78 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The study develops and implements a new method to 
— for selectivity bias that results from a two- 

tage choice with multiple alternatives. The estimation 
mated can handle any number of alternatives at each 
level, modeled under any distributional assumption. 
However, at each level one must be able to express 
the condition for selecting a particular alternative in a 
single equation. The technique was demonstrated for 
a situation where people choose one of three regions 
and one of two work modes. (Copyright (c) 1991 The 
International Bank for Reconstruction and Develop- 
ment/The World Bank.) 
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AD-A235 072/6/GAR PC A03/MF A01 
illinois Univ. at Urbana-Champaign. Dept. of Chemis- 


try. 

Voltammetric and Radioactive Labeling Studies of 
Single Crystal and Polycrystalline Rhodium Elec- 
tr in Sulfate-Containing Electrolytes. 

Rept. for Apr 89-Apr 91. 

P. Zelenay, G. Horanyi, C. K. Rhee, and A. 
Wieckowski. 1991, 220 AFOSR- TR. 91-0434, 

Grant AFOSR-89-0368 

Availability: Pub. in Jnl. of Electroanalysis Chemistry, 
v300 p499-519 1991. Available only to DTIC users. No 
copies furnished by NTIS 


No abstract available. 


148,236 


AD-A235 095/7 Not available NTIS 
Optical Society of America, Washington, DC. 

Laser Applications to Chemical Analysis Technical 
Digest Series. Volume 2. Conference Edition: Sum- 
maries of Papers Presented at the Laser Applica- 
tions to Chemical Analysis Topical Meeting Held in 
Incline Village, Nevada on 5-8 February 1990. 

Final rept. 1 Jan-31 Dec 90 

J. W. Quinn. Jan 91, 162p ARO-27738. 1-CH-CF, 
Grant DAALO3-90-G-0035 

Availability: Optical Society of America, 1816 Jefferson 
Pi., NW., Washington, DC 20036, PC $65.00. No 
copies furnished by DTIC/NTIS. 


No abstract available. 
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Evaluation of the Guided Wave Model 200 Scan- 
ning Spectrophotometer for plutonium (VI) deter- 
mination. 

L. F. Walker, D. J. Temer, and E. Lujan. Apr 91, 24p 
LA-12065-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


We measured the plutonium(VI) in 2M HNO(sub 3) 
using a Model 200 Guided Wave Scanning Spectro- 
photometer. In evaluating this instrument for use with 
the plutonium peak at 831 nm, we determined its preci- 
sion, stability, and resolution. Chloride and other 
anions that can strongly complex plutonium must be 
removed before assay. Plutonium solutions that are 
free of these anions are diluted with 2M HNO(sub 3) 
and distributed into calibrated 50-mL volumetric flasks 
for analysis. The plutonium is oxidized by addition of 
ceric ammonium nitrate, diluted to 50 mL, and the net 
peak absorbance at 831 nm measured. The Guided 
Wave instrument does not completely resolve the 
plutonium(VI) peak at 831 nm. Poor resolution of the 
peak results in a lower apparent molar absorptivity 
(less sensitivity) and diminished compliance with 
Beer’s Law, requiring higher order fits for calibration 
data. Also small changes in measurements caused by 
spectral drift of the instrument do not significantly limit 
its use on this system. Precisions of 0.07% relative for 
absorbance measurements enable us to quantitate 
changes resulting from temperature and nitric acid 
concentration. Absorbances from standards are used 
to generate a quadratic fit of the calibration data. We 
then use the quadratic coefficients combined with 
sample absorbances to calculate the plutonium con- 
tent of samples. Our calibration data have precisions 
of 0.15% relative. Compared with coulometric results, 
assay recoveries are 100.0% with a relative standard 
deviation of 0.2% for samples (both oxides and ni- 
trates). Once system variables for the chemistry are 
controlled, the instrument can successfully measure 
total plutonium in samples. We discuss some system 
parameters, including nitric acid concentration and 
temperature at varying plutonium concentrations. Fi- 
nally, we describe a procedure to assay plutonium con- 
tent in plutonium oxide and plutonium nitrate solutions. 
10 refs., 5 figs., 5 tabs. 


148,238 
DE91010318/GAR 
Sandia National Labs., Albuquerque, NM. 

BA85: A Bence-Albee oxide analysis routine with 
mineral code capabilities. 

W. F. Chambers. Jan 91, 193p SAND-90-1702 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
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BA85 is a routine for the quantitative reduction of x-ray 
data collected from oxide samples in an electron mi- 
croprobe. BA85 is based on the correction procedures 
developed by Bence and Albee and is coded in Flex- 
tran for use with the TASK8 microprobe operating 
system. Features include stoichiometry and statistical 
calculations, the use of a 90 - oxide A-factor matrix 
which contains all of the common valence states for 
such elements as Fe and Cr, the ability to analyze up 
to 45 oxides, and the ability to create and use mineral 
codes which permit associating up to 15 oxides with 
three letter mnemonic codes. Entering a mineral code 
results in the analysis of the oxides associated with it 
and the performance of one of 21 endmember calcula- 
tions. 13 refs., 2 figs., 3 tabs. 


148,239 
DE91010658/GAR 

Oak Ridge Y-12 Plant, TN. 
— high-resolution x-ray microfluorescence im- 
aging. 

D. A. Carpenter, and M. A. Taylor. 15 Aug 90, 20p 
Y/DW-983, CONF-9007149-7 

Contract AC05-840S21400 

Annual Denver x-ray conference (39th), Steamboat 
Springs, CO (USA), 30 Jul - 3 Aug 1990. Sponsored by 
Department of Energy, Washington, DC. 


X-ray microfluorescence imaging refers to the use of 
an x-ray beam as a probe to excite X-Ray Fluores- 
cence (XRF) in a specimen and produce a spatially re- 
solved image of the element distribution. The advan- 
tages of high sensitivity and low background, together 
with the nondestructive nature of the measurement, 
have led to applications of x-ray microfluorescence 
analysis in biology, geology, materials science, as well 
as in the area of nondestructive evaluation. Previous 
reports have described the development of an x-ray 
microprobe which uses a conventional source of x- 
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rays to produce a 10-(mu)m beam. This paper de- 
scribes improvements to the microprobe which have 
increased the beam power and the solid angle of de- 
tection. The data collection and display software have 
also been enhanced. 6 refs., 4 figs., 1 tab. 


148,240 
DE91010926/GAR 
Ames Lab., IA. 
Instrumental development of novel detection 
methods for liquid chromatography and capillary 
electrophoresis. 

Thesis (Ph.D). 

X. Xiaobing. 16 Apr $1, 179p IS-T-1526 

Contract W-7405-ENG-82 

Sponsored by Department of Energy, Washington, DC. 


This dissertation presents the development and im- 
provements of instrumental techniques for detection in 
liquid chromatography (LC) and capillary electrophore- 
sis (CE). The first chapter reviews the current status of 
the various detection methods for LC and CE. Section 
1 presents the first universal detector based on mag- 
neto-optical rotation (MOR) for high performance liquid 
chromatography (HPLC). The experimental results 
confirm the linear dependence of the MOR signal on 
the analyte concentration. The feasibility of this 
method is demonstrated in the detection of polynu- 
clear aromatic hydrocarbons, where the limit of detec- 
tion is in the sub-microgram range. For the first time, a 
novel axial-beam on-column absorption detector for 
open tubular capillary liquid chromatography is de- 
scribed in Section 2. For a typical 10 (mu)m i.d. capil- 
lary column, the axial-beam detection provides an in- 
crease of up to 1000 times in path length and a 192- 
fold associated improvement on the limit of detection. 
The project described in the third section is the optimi- 
zation of detectability in the laser-based polarimetric 
detector for HPLC. A mathematical simulation is per- 
formed in order to optimize the detectability of the de- 
tector. The experimental verification of the optimized 
parameters provides the performance approaching the 
shot-noise limit. Finally, Section 4 demonstrated the 
feasibility of axial-beam absorption detection for capil- 
lary electrophoresis using a conventional light source. 
The cross-beam and axial-beam detection schemes 
can be easily switched. The high stability of light inten- 
sity, variable wavelength and uv ability make this de- 
tector attractive. The improved limit of detection in the 
axial-beam arrangement should make CE with absorp- 
tion detection feasible to a wider range of applications. 
139 refs., 19 figs., 2 tabs. 
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DE91011171/GAR 
Argonne National Lab., IL. 
Trace surface analysis using ion and photon de- 
sorption with resonance ionization detection. 

M. J. Pellin, C. E. Young, W. F. Calaway, K. R. 

Lykke, and P. Wurz. 1991, 14p ANL/CP-71308, 
CONF-9104192-2 

Contract W-31109-ENG-38 

Workshop on laser ablation: mechanisms and applica- 
tion, Oak Ridge, TN (USA), 8-10 Apr 1991. Sponsored 
by Department of Energy, Washington, DC. 


Surface Analysis by Resonant lonization of Sputtered 
Atoms (SARISA) has demonstrated the ability to 
detect trace elements at concentrations below 100 
ppt. Use of energetic primary ions to desorb surface 
species is uniquely suited for elemental surface analy- 
sis because the ratio between the number of incident 
energetic ions and the number of ejected surface 
atoms is easily quantifiable as the sputter yield. Molec- 
ular surface analysis by ion desorption does not pos- 
sess this advantage, however. In this case, laser de- 
sorption followed by resonant or near resonant ioniza- 
tion is often a better analysis tool. Here the power of 
resonant ionization detection of desorbed species is 
demonstrated on hibonite samples (for elemental anal- 
ysis) and on fullerene samples (for molecular analysis). 
10 refs., 1 fig., 1 tab. 
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DE91622219/GAR PC A03/MF A01 
Bhabha Atomic Research Centre, Bombay (india). 
Indirect spectrophotometric determination of F(-) 
based on back extraction of Zr(iV) by F(-) from Zr- 
TTA complex in benzene. 

R. K. Rastogi, H. R. Mhatre, M. A. Mahajan, S. K. 
Patil, and N. K. Chaudhuri. 1990, 35p BARC-1508 
U.S. Sales Only. 


A spectrophotometric method for the determination of 
trace amounts of fluoride in aqueous solution has been 


developed. It is based on the back extraction of Zr(IV) 
from its thenoyltrifluoroacetone complex in benezene 
by aqueous Fsup(-) followed by the development of Zr- 
Arsenazo III coloured complex and the measurement 
of the absorbance at 665 nm. Optimum conditions and 
effect of interfering ions have been studied. Coefficient 
of variation obtained is 2.2% in 11 determinations at 
the Fsup(-) concentration level of 1.6 (mu)g per ml. An 
excess of Al(Ill) is used for decomplexing Zr-fluoride 
prior to the colour forma tion if the fluoride amount is 
high. The method is useful for the determination of 
trace impurities of fluoride in nuclear fuel after separat- 
ing fluoride from fuel matrix by pyrohydrolysis. (author). 
7 tabs., 2 figs., 21 refs. (Atomindex citation 22:025044) 
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N91-22411/3/GAR PC A09/MF A01 
Vanderbilt Univ., Nashville, TN. Dept. of Mechanical 
Engineering. 

Laser Raman Diagnostics in Subsonic and Super- 
sonic Turbulent Jet Diffusion Flames. 

Final Report. 

T. S. Cheng, J. A. Wehrmeyer, and R. W. Pitz. 1991, 
191p NAS 1.26:188172, NASA-CR-188172 

Contract NAG1-770 


Ultraviolet (UV) spontaneous vibrational Raman scat- 
tering combined with laser-induced predissociative flu- 
orescence (LIPF) is developed for temperature and 
multi-species concentration measurements. Simulta- 
neous measurements of temperature, major species 
(H2, 02, N2, H2O), and minor species (OH) concentra- 
tions are made with a ‘single’ narrow band KrF excimer 
laser in subsonic and supersonic lifted turbulent hydro- 
gen-air diffusion flames. The UV Raman system is cali- 
brated with a flat-flame diffusion burner operated at 
several known equivalence ratios from fuel-lean to 
fuel-rich. Temperature measurements made by the 
ratio of Stokes/anti-Stokes signal and by the ideal gas 
law are compared. Single-shot uncertainties for tem- 
perature and concentration measurements are ana- 
lyzed with photon statistics. Calibration constants and 
bandwidth factors are used in the data reduction pro- 
gram to arrive at temperature and species concentra- 
tion measurements. The results of these measure- 
ments are presented, and these simultaneous meas- 
urements of temperature and multi-species concentra- 
tions allow a better understanding of the complex tur- 
bulence-chemistry interactions and provide informa- 
tion for the input and validation of CFD models. 
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PB91-190041 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Organic Analytical Research Div. 

Evaluation of Column Performance in Liquid Chro- 
matography. 

Final rept. 

L. C. Sander. 1988, 8p 

Pub. in Jni. of Chromatographic Science 26, n8 p380- 
387 1988. 


Procedures for the evaluation of chromatographic 
properties of LC columns are described in the review. 
General tests for assessing silanol activity, hydropho- 
bicity, trace metal activity, phase type (monomeric vs. 
polymeric chemistry), and pore size are presented. 
Also included are specific tests for various solute 
classes. An emphasis is placed on practical aspects of 
column testing, and characterization procedures that 
require bulk packing material (i.e., unpacking the 
column) have been largely excluded. 
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PB91-195164 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Inorganic Analytical Research Div. 
—— Inorganic Chemicals for Calibra- 
tion. 

Final rept. 

J. R. Moody, K. W. Pratt, T. C. Rains, and R. R. 
Greenberg. 1988, 1p 

Pub. in Analytical Chemistry 60, n21 p1203 1988. 


Compounds and metals have been critically reviewed 
in terms of their suitability for use in preparing primary 
standard solutions for instrumental calibrations. Meth- 
ods for preparing solutions from these chemicals are 
discussed. The tables list the available forms and puri- 
ties for all but the radioactive elements and rare earth 
gases. A discussion of the relevance of purity, stoichi- 
ometry, and assay of chemicals for the analyst is 
given. 





148,246 

PB91-195479 Not available NTIS 
National Inst. of Standards and Technology (CSTL), 
Gaithersburg, MD. Surface and Microanalysis Science 


Div. 

Inner-Shell lonization Cross Sections. 
Final rept. 

C. J. Powell. 1990, 8p 

Pub. in Microbeam Analysis - 1990, p13-20. 


Values of cross sections for ionization of inner-shell 
electrons by electron impact are required for electron 
probe microanalysis, Auger-electron spectroscopy, 
and electron energy-loss spectroscopy. The present 
author has previously reviewed measurements and 
calculations of inner-shell ionization cross sections, 
and the present paper is an update and summary of 
the earlier reviews with emphasis on data for total 
inner-shell ionization cross sections as needed for x- 
ray microanalysis. Information is given on the more 
useful formulae for ionization cross sections and the 
extent to which they agree with calculations and meas- 
urements for particular elements. 
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PB91-203893 Not available NTIS 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. Office of Measurement Services. 
Reference Materials for Analytical Chemistry. 

Final rept. 

S. D. Rasberry. 1991, 3p 

Pub. in Analusis 19, ni p35-37 Jan 91. 


With every passing year, the role of analytical chemis- 
try seems to increase in prominence. This may be so 
for several reasons, but perhaps most importantly be- 
cause good measurement is a key to higher productivi- 
ty. Industrialists are eager to improve quality assur- 
ance while reducing wasted energy, manufacturing re- 
jects, and product liability problems. Patients in hospi- 
tals are eager to have accurate clinical analyses to 
support proper diagnoses and treatment. All mankind 
is eager for more accurate environmental analyses to 
help protect the long-term future of our planet. 
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PB91-203901 Not available NTIS 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. Office of Measurement Services. 

Role of Reference Materials in Quality Assurance. 
Final rept. 

S. D. Rasberry. 1990, 2p 

Pub. in Analytical Proceedings 27,111 p296-297 Nov 
90. 


Analytical measurements are increasingly important to 
industrial quality assurance (QA) and to critical deci- 
sion making in such fields as clinical, nutritional, and 
environmental chemistry. Several factors important to 
attaining analyses that are reliably accurate will be 
noted. The summary will focus on the role of reference 
materials in accurate chemical analysis. Fundamental 
attributes of reference materials will be described, to- 
— with details on how they serve as benchmarks 
or the measurement process. Some examples will be 
drawn from materials recently certified at the National 
Institute of Standards and Technology (NIST). 


148,249 
PB91-207241/GAR 
JEOL Ltd., Tokyo (Japan). 
JEOL News. Vol. 26A, No. 1, December 20, 1990. 
Analytical instrumentation. 

c1990, 13p 

See also PB91-166223. 


Contents: Applications of liquid chromatography-fast 
atom bombardment mass spectrometry to enzymati- 
cally digested proteins; Computer-controlled program- 
mable pulse generator for a JEOL JNM-FT-1A radio 
frequency amplifier section of a nuclear magnetic res- 
onance spectrometer; Inhomogeneity compensation 
of NMR magnet by field mapping cycles. 
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a Bonds to Silicon. 
Raabe, and J. Michl. 1989, 129p AFOSR-TR-91- 


348, 
Grant AFOSR-87-0001 
Availability: Pub. in Chemistry of Organic Silicon Com- 
pounds, chi7 p1015-1134 1989. Available only to 
DTIC users. No copies furnished by NTIS. 


After pe period of dormancy, the chemistry of multi- 

silicon has enjoyed a decade of explosive 
growth, wel documented in the review literature. A 
1979 comprehensive survey was updated in 1985, and 
several more narrowly focused reviews are available 
as well. The most recent among these deal with si- 
lenes, disilenes and silanephosphimines, with theoreti- 
cal aspect of multiple bonding to silicon, and with the 
role of unsaturated silicon compounds as interme- 
diates. A personal account of the development of the 
chemistry of the first class of stable silenes has ap- 
peared recently. 
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AD-A234 684/9/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. 

Synthesis of 14C-Labeled Perfluorooctanoic and 
Perfluorodecanoic Acids; Purification of Perfluor- 
odecanoic Acid. 

|. L. Reich, H. J. Reich, L. A. Menahan, and R. E. 
Peterson. 1987, 11p AFOSR-91-0288, 

Grant AFOSR-85-0207 

Availability: Pub. in Jni. of Labelled Compounds and 
Radiopharmaceuticals, v24 n10 p1235-1244. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


Perfluorooctanoic and -decanoic acids are representa- 
tive of a series of perfluorinated acids that have been 
used for a variety of industrial purposes primarily due 
to their surfactant properties. The toxicity of these 
compounds is being investigated in a number of lab- 
oratories. 14C-labeled materials would be useful in 
these studies but are not commercially available. 
Johncock prepared unlabeled PFOA in low yield by 
carbonation of the unstable perfluoroheptyllithium at - 
90 degrees Centigrade. We anticipated several prob- 
lems in applying this procedure to the synthesis of the 
14C-labeled material. Johncock’s procedure was run 
on a fairly large scale (10 mmol) with excess CO2. 


148,252 
AD-A234 759/9/GAR PC A02/MF A01 
California Univ., San Diego, La Jolla. Dept. of Chemis- 


try. 

Nucleophilic Addition of Phosphines to Carbonyl 
Groups. Isolation of 1-Hydroxy Phosphonium and 
1-(Trimethylsiloxy) Phosphonium Salts and the 
Crystal Structure of (1-Hydroxy-1- 
methylethy!)triethyiphosphonium Bromide. 

S. W. Lee, and W. C. Trogler. 1990, 7p AFOSR-91- 


0342, 

Grant AFOSR-86-0027 

Availability: Pub. in Jnl. of Organic Chemistry, v55 
P2644-2648 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A234 828/2/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemistry. 

Isotropic Exchange in the Platinum-Catalyzed Re- 
duction of Olefins in Protic Solvents. 

Technical rept. 

T. R. Lee, and G. M. Whitesides. 23 Apr 91, 29p 
Rept no. TR-6 


This paper reports the isotopic compositions of al- 
kanes obtained by the catalytic reductions of olefins 
using Hydrogen or Deuterium and platinum black in al- 
coholic and mixed organic/aqueous solvents. The iso- 
tope found in the product alkanes was predominantly 
that present in the solvent (ROH or ROD) yore of 
the isotope present in the gas (H2 or D2). The rate of 
exchange of isotopes of hydrogen between the protic 
solvent and the surface of the catalyst was fast relative 
to the rate of production of alkanes; consequently, the 
content of excess deuterium in the alkanes provided a 
measure of the rate of activation of the C-H bonds of 
the intermediate surface alkyls relative to the rate of 
their reductive elimination as alkanes. In deuterated al- 
cohols (ROD), under conditions in which the rates of 
reduction were limited by mass transport of H2 or D2 
to the catalyst surface (the mass-transport limited 
regime, MTL: T = 40 C, PH(2) = 0.17 atm), the al- 
kanes contained deuterium atoms in excess of that re- 
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quired for stoichiometric reduction of the double bond; 
for example, the average isotopic content of cyclooc- 
tane from reduction of cis-cyclooctene in ethyl alcohol- 
d was C8H4D12. 
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AD-A234 918/1/GAR PC A02/MF A01 
Wisconsin Univ.-Madison. Dept. of Chemistry. 
oon —— and Disilatellurirane: 
a 


stal Structures. 
R. Pe Tan, G. R. Gillette, D. R. Powell, and R. 
West. 1991, 7p AFOSR-TR-91-0424, 
Grant AFOSR-89-0004 
Availability: Pub. in Organometallics, v10 n3 p546-551 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Disilenes have been shown to display a rich and di- 
verse chemistry as a result of addition reactions to be 
very reactive Si-Si bond. Cycloaddition reactions of 
disilenes often provide a convenient route to novel 
heterocyclic rings containing two silicon atoms. Among 
these are two three-membered rings containing a chal- 
cogen atom: 1,1,2,2-tetramesityl-1 ,2-disilaozirane 91), 
prepared from tetramesityidisilene and dinitrogen 
oxide, and 1,1,2,2,-tetramesityl-1,2-disilathiirane (2), 
synthesized by the reaction of the disilene with ele- 
mental sulfur. 


148,255 

AD-A235 056/9/GAR PC A01/MF A01 

Massachusetts Inst. of Tech., Cambridge. Dept. of 

Chemistry. 

Extent of Incorporation of Excess Deuterium in 

Platinum-Catalyzed Reduction of Unsubstituted 

Cycloolefins by H2 in D20/THF Increases with the 

Strain Energy of the Product Cycloalkanes. 

Technical rept. 

tae Lee, and G. M. Whitesides. 1991, 4p Rept no. 
-4 

Contract N00014-88-K-0731 

Availability: Pub. in Jnl. of the American Chemical Soci- 

ety, v113 1p 1991. Available only to DTIC users. No 

copies furnished by NTIS. 


No abstract available. 
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AD-A235 057/7/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemistry. 

Reduction by Deuterium on Platinum Black of exo- 
2-Norbornyl and endo-2-Norbornyl to Norbornane- 
2-d Occurs with Predominant Retention of Config- 
uration. 

Technical rept. 

T. R. Lee, and G. M. Whitesides. 1991, 4p Rept no. 


TR-3 
Contract N00014-88-K-0731 
No abstract available. 
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AD-A235 069/2/GAR PC A01/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving peer” MD. 

Hydrolysis 

Peenvdetohtorometinyiehsephinate: 

nance of a P-C versus P-O Bond Cleavage Reac- 
tion. 

P. S. Hammond, M. B. Kirchner, and C. N. Lieske. 23 
Nov 90, 4p Rept no. USAMRICD-P89-059 

Availability: Pub. in Jnl. of Organic Chemistry, v55 n24 
p6049-6051, 23 Nov 90. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
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Chemistry. 
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(Trimethyisilyl)Methy! Side Groups: X-ray Crystal 
Structure of (NP(CH2SiMe3)2)3 and Its Conversion 
to (NPMe2)3(1). 

H. R. Allcock, W. D. 
Turner. 1991, 9p AFOS! 
Grant AFOSR-89-0234 ; 
Availability: Pub. in Organometallics, v10 p677-683 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 
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No abstract available. 
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AD-A235 167/4/GAR PC A03/MF A01 

Northwestern Univ., Evanston, IL. Dept. of Chemistry. 

Ligand Tuning Effects Upon the Multielectron Re- 

duction and Single Electron Oxidation of 
plexes of cis- and trans- 

Dioxorhenium(V): Redox Thermodynamics, Pre- 

liminary Electrochemical Kinetics, and Charge- 

Transfer Absorption Spectroscopy. 

Final rept. for period ending 1991. 

M. S. Ram, L. M. Jones, H. J. Ward, Y. H. Wong, and 

C. S. Johnson. 27 Mar 91, 41p Rept no. TR-8 

Contract N00014-88-K-0369 


In this paper we report the effects of a more subtle 
perturbation due to changes in ligand substituents. 
The redox thermodynamics of a total of twenty cis and 
trans dioxo rhenium (V) complexes are surveyed; five 
of these have been subjected to more extensive pH 
dependent studies in order to elucidate how electron 
transfer is coupled to proton release and uptake. Also 
reported is a brief study of substituent effects upon 
electronic absorption spectra for the cis dioxo series. 
These measurements (along with resonance Raman 
and electrochemical studies) have been used to show 
that the cis spectra, in contrast to the trans, are domi- 
nated by charge-transfer transitions. Other significant 
findings are: ( that the one-electron Re(VI) reduction 
potentials are influenced in a predictable fashion by 
substituent electronic effects, (2) that the two-electron 
Re(V) reduction potentials, surprisingly, are not affect- 
ed appreciably by ligand-substituent based electron 
withdrawal or donation effects, and (3) that the two- 
electron kinetics, however, are influenced detectable 
by remote ligand substituents. The second and third 

servations are perhaps the most intriguing; they are 
tentatively interpreted in terms of proton demand and 
in terms of invisible oxidation state effects. 
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AD-A235 243/3/GAR PC A01/MF A01 
North Dakota State Univ., Fargo. Dept. of Chemistry. 
Second Mini-Conference on Key Problems in Sili- 
con Chemis 


try. 
Final rept. 1 Apr-31 Dec 90. 
M. S. Gordon. Mar 91, 3p AFOSR-TR-91-0383, 
Grant AFOSR-90-0153 


The purpose of this grant was to bring together leading 
researchers, both experimentalists and theoreticians, 
from a broad variety of disciplines, in order to promote 
interactions among these scientists and to identify and 
address key problems in the field of silicon chemistry. 
The rege was held at the University of Colorado- 
Boulder, the gracious assistance of Professor R. 
Skodje. The Symposium was divided into three sub- 
section, with a Discussion Leader coordinating each 
subsection and leading a Forum on the appropriate 
topic at the end of the series of talks in that subsection: 
(1) Materials and Polymer Science, (2) Organosilicon 
Chemistry, and (3) Theoretical Chemistry. 
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AD-A235 262/3/GAR PC A01/MF A01 
California Univ., Los Angeles. Dept. of Chemistry. 
Reaction of Cyclohexene with lodosyibenzene 


Cc f Iron(iil 
Sees ev carton nae 
New Mechanistic 


Proposa 
Y. very. F. Diederich, and J. S. Valentine. 1990, 5p 
Rept no. TR-1 
Contract N00014-89-J-1611 
Availability: Pub. in Jnl. of the American Chemical Soci- 
ety, v112 p7826-7828 1990. Available only to DTIC 
users. No copies furnished by NTIS. 


lodosyibenzene has been widely used as a source of 
oxygen atoms in metal-catalyzed oxygenation reac- 
tions. Until recently, it has been widely assumed that 
such reactions proceed exclusively via high-valent 
metal oxo intermediates. However, the recent discov- 
ery that olefin epoxidations by iodosylbenzene may be 
catalyzed by certain nonredox metal complexes in- 
capable of forming high-valent metal oxo —— 
indicates that additional pathways for these oxy: 
transfer reactions must exist. lodine(II!) comeuants 
are known to react with olefins in the absence of ard 
catalysts, although epoxides have never been repo 
ed as products. Nevertheless, the possibility, “orignal 
by Moriarty et al., that metal-catal reac- 
tions of iodosylbenzene with olefins may involve | con- 
taining intermediates wherein |, rather than oxygen or 
the metal, is the electrophilic center must be consid- 
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ered. We report here studies of reactions of iodosyl- 
benzene with olefins in the presence of complexes of 
salts of Fe and Al. We find products, in addition to 
epoxides, whose presence suggests strongly that the 
mechanisms of these reactions are related to those 
occurring between olefins and soluble |. 
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AD-A235 320/9/GAR PC A03/MF A01 
North Dakota State Univ., a jo. Dept. of Chemistry. 
Organosilicon Chemistry. A on Overview. 
Progress rept. 1 Dec 89-31 Nov 

P. Boudjouk. — 45p AFOSR. Trot -0086, 

Grant AFOSR-88-0060 

Availability: Pub. in Silicon-Based Polymer Science, 
Advances in chemistry, v224 p3-47 1990. Available 
only to DTIC users. No copies furnished by NTIS. 


Organosilicon chemistry is reviewed for the purpose of 
introducing the basic concepts and principles of this 
rapidly expanding field to principle investigators in 
other fields. Major synthetic and mechanistic pathways 
are described in sufficient detail to convey not only the 
essence of each topic but to give flavor on ongoing 
work in the area. Much of the information is presented 
graphically and in tables for quick recognition and re- 
tention. 
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AD-A235 357/1/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Chem- 
istry. 

Synthesis and Characterization of - res 
Technical rept. no. 24, May 90-May 91. 

K. Matyjaszewski, M. Moeller, K. Ruehl, M. White, 
and M. ryk. 2 May 91, 24p 

Contract (00014-90-0- 1186 


Preparation of polysilanes by sonochemical reductive 
coupling, modifications, and ring-opening polymeriza- 
tion is discussed. Various random copolysilanes are 
prepared by reductive coupling in order to control 
phase transition in solid copolymers. Polymers are 
characterized by GPC, NMR, UV, DSC, and electron 
microscopy. 
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DE91010622/GAR PC A03/MF A01 
South Carolina Univ., Columbia. Dept. of Chemistry. 
Transformation of organic amines by transition 
—_ cluster compounds. Progress report, 1990- 


At D. “Adams. Jan 91, y- 4 DOE/ER/13296-7 
Contract FG09-84ER13296 
Sponsored by Semen of Energy, Washington, DC. 


This report from the Department of Chemistry, Univer- 
sity of South Carolina contains the following sections: 
(1) hydrogenation of ynamines by metal cluster com- 
plexes; (2) synthesis and characterization of ynamine 
complexes of dirhenium; (3) ring opening of strained 
ring. thioethers: (a) reaction of thietane with Os(sub 
3)(CO)(sub 11)NCMe, (b) reaction of 3,3 dimethyithie- 
tane with Os(sub 3)(CO)(sub 10)(NCMe)(sub 2); (4) 
co — The reaction of Mn(sub 2)(CO)(sub 
9)NCMe with ynamine; and (5) publications under this 
project in 1990. 16 refs., 9 figs. 


NO 1-22410/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Synthesis and Thermal Properties of Strontium 
and Calcium Peroxides. 

W. H. Philipp, and P. A. Kraft. 1989, 14p NAS 
1.15:103725, E-5959, NASA-TM-103725 

Contract NCC3-111 

Presented at the Annual Meeting of the American Inst. 
—— Engineers, San Francisco, CA, 6-8 Nov. 


A practical synthesis and a discussion of some chemi- 
cal properties of pure strontium peroxide and calcium 
peroxide are presented. The general synthesis of 
these peroxides involves er ecipitation of their octahy- 
drates by addition of H202 to aqueous ammoniacal 
Sr(NO3)2 or CaCi2. The octahydrates are converted to 
the anhydrous peroxides by various dehydration tech- 
niques. A new x-ray diffraction powder pattern for 
CaO2 x 8H20 is given from which lattice parameters 
a=6.212830 and c=11.0090 were calculated on the 
basis of the tetragonal crystal system. 


148,266 
PB91-199273/GAR PC A09/MF A01 


Amsterdam Univ. (Netherlands). 

Acyclic ‘N’-Acyliminium lons in the Synthesis of 
alpha-Amino Acids. 

Doctoral thesis. 

H. H. Mooiweer. 13 Nov 90, 177p 

Summary in Dutch. 


N-Acyliminium ions have been used in the synthesis of 
alpha-amino acids mainly in intermolecular reactions 
with classical nucleophiles. Reactions with modern re- 
gioselective nucleophiles, like silicon substituted pi- 
systems were rare at the beginning of the investiga- 
tion. Very little was known about the synthesis of 
alpha-amino acids using intramolecular N-acyliminium 
reactions. However, acyclic N-acyliminium ions, 
whereby R(3) or R(4) is a protected carboxylic acid 
group, are potent glycine cation equivalents, and thus 
likely suited for the synthesis of a wide variety of alpha- 
amino acids. The salient difference between the ordi- 
nary N-acyliminium ion intermediates studied in the 
group and the glycine cation is the extra electron-with- 
drawing carboxyl function on the iminium carbon atom. 
Investigations towards the use of glycine cation pre- 
cursors will provide new information on the reactivity of 
the ionic intermediate as a function of substitution pat- 
tern. Investigation in this area of N-acyliminium ion 
chemistry may contribute to a better understanding of 
the reactivity of the N-acyliminium ion species, and 
lead to new efficient routes for the preparation of func- 
tionalized natural and unnatural amino acids. 
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PB91-200295/GAR PC A02/MF A01 
Health Effects Research Lab., Cincinnati, OH. 

Effect of beta-Cyclodextrin on Mucochloric Acid 
and 3-Chloro-4-(dichloromethyl)-5-hydrox-2(5H)- 
furanone. 

Journal article. 

|. R. Politzer, K. T. Crago, W. Benjamin, J. Joseph, 
and K. Amos. c1991, 6p EPA/600/J-91/095 

Pub. in Archives of Environmental Contamination and 
Toxicology, v20 n3 p371-374 Apr 91. Prepared in co- 
operation with Xavier Univ. of Louisiana, New Orleans. 


Using a combination of IR and UV techniques, evi- 
dence is presented for inclusion complex formation 
between mucochioric acid and B-cyclodextrin in acidic 
aqueous solutions. UV evidence supports the conclu- 
sion that under these acidic conditions mucochloric 
acid-B-cyclodextrin complex could be isolated by re- 
crystallization of a 1:1 mole ratio of the above com- 
pounds from water at pH2. Solid sample IR (KBr or 
nujol) showed a carbonyl shift of approximately 20 
cm(sup minus 1) when mucochloric acid was com- 
pared to the mucochloric acid-B-cyclodextrin complex. 
No such shift was found upon simply grinding together 
the above components. Thus the carbonyl shift is as- 
cribed to inclusion complexation of mucochloric acid 
into the B-cyclodextrin cavity. Melting point and thin 
layer chromatographic analyses also yield supporting 
evidence for the formation of solid mucochloric acid-B- 
cyclodextrin complexes. Pilot studies with 3-chloro-4- 
(dichloromethy!)-5-hydroxy-2(5h)-furanone (MX), sug- 
gest a similar B-cyclodextrin-complex formation in 
acidic solutions. 
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PB91-205971/GAR 
Amsterdam Univ. (Netherlands). 
Application of 5,10-Methylene Tetrahydrofolate 
Models in Alkaloid Synthesis. 

Doctoral thesis. 

R. Huizenga. 5 Jun 90, 128p 


PC A07/MF A01 


The 5,10-methylene tetrahydrofolate (5,10-CH(2)- 
FH(4)) models have shown themselves to be versatile 
reagents in the synthesis of complex organic mole- 
cules. The purpose of the work presented in the thesis 
was to investigate and to expand the scope of the 
functionalized carbon fragment transfer reaction with 
5,10-CH(2)-FH(4) models. For this purpose the con- 
struction of the aspidosperma skeleton, and the syn- 
theses of the benzo- and indoloquinolizine alkaloids 
have been investigated. Enantioselective synthesis, 
starting from optically active material, with the 5,10- 
CH(2)-FH(4) models has also been evaluated. 





Industrial Chemistry & Chemical 
Process Engineering 


148,269 
DE91010562/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Dept. 
of Chemical Engineering. 
High temperature ceramic membrane reactors for 
coal liquid upgrading. Quarterly report No. 5, Sep- 
tember 21, 1990-December 20, 1990. 
gg rept. 

Tsotsis. 1991, 30p a T3 
Contract AC22-89PC89879 
Sponsored by Department of Energy, Washington, DC. 


In this project the authors intend to study a novel proc- 
ess concept, i.e., the use of ceramic membranes reac- 
tors in upgrading of coal derived liquids. Membrane re- 
actor have been used in a number of catalytic reaction 
processes in order to overcome the limitations on con- 
version imposed by thermodynamic equilibrium. They 
have, furthermore, the inherent capability for combin- 
ing reaction and separation in a single step. Thus they 
offer promise for improving and optimizing yield, selec- 
tivity and performance of processes involving complex 
liquids, as those typically found in coal liquid upgrad- 
ing. Ceramic membranes are a new class of materials, 
which have shown promise in a variety of industrial ap- 
plications. Their mechanical and chemical stability 
coupled with a wide range of operating temperatures 
and pressures make them suitable for environments 
found in coal liquid upgrading. In this project they will 
evaluate the performance of Sel-Gel alumina mem- 
branes in coal liquid upgrading processes under realis- 
tic temperature and pressure conditions and investi- 
gate the feasibility of using such membranes in a mem- 
brane reactor based coal liquid upgrading process. In 
addition, the development of novel ceramic mem- 
branes with enhanced catalytic activity for coal-liquid 
upgrading applications, such as carbon-coated alumi- 
na membranes, will be also investigated. Progress 
made during the fifth quarter of this contract is de- 
scribed. 72 refs., 3 figs. 
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DE91010563/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Dept. 
of Chemical Engineering. 
High temperature ceramic membrane reactors for 
coal liquid upgrading. Quarterly report 4 research 
period, June 21, 1990-September 20, 1990. 
te rept. 

Tsotsis. 1990, 30p DOE/PC/89879-T2 
Contract AC22-89PC89879 
Sponsored by Department ot Energy, Washington, DC. 


In this project the authors intend to study a novel proc- 
ess concept, i.e., the use of ceramic membranes reac- 
tors in upgrading of coal derived liquids. Membrane re- 
actors have been used in a number of catalytic reac- 
tion processes in order to overcome the limitations on 
conversion imposed by thermodynamic equilibrium. 
They have, furthermore, the inherent capability for 
combining reaction and separation in a single step. 
Thus they offer promise for improving and optimizing 
yield, selectivity and performance of processes involv- 
ing complex liquids, as those typically found in coal 
liquid upgrading. Ceramic membranes are a new class 
of materials, which have shown promise in a variety of 
industrial applications. Their mechanical and chemical 
stability coupled with a wide range of operating tem- 
peratures and pressures make them suitable for envi- 
ronments found in coal liquid wae In this project 
they will evaluate the performance of Sel-Gel alumina 
membranes in coal liquid upgrading processes under 
realistic temperature and pressure conditions and in- 
vestigate the feasibility of using such membranes in a 
membrane reactor based coal liquid upgrading proc- 
ess. In addition, the development of novel ceramic 
membranes with enhanced catalytic activity for coal- 
liquid upgrading applications, such as carbon-coated 
alumina membranes, will be also investigated. 
Progress made during the fourth quarter of this con- 
tract is described. 72 refs., 3 figs. 


148,271 
DE91622749/GAR PC A10/MF A02 
International Atomic Energy Agency, Vienna (Austria). 
Use of nuclear reactors for seawater desalination. 
- 90, 217p IAEA-TECDOC-574 

. Sales Only. 


The last International Atomic Energy Agency (IAEA) 
status report on desalination, including nuclear desali- 


nation, was issued nearly 2 decades ago. The impend- 
ing water crisis in many parts of the world, and espe- 
cially in the Middle East, makes it appropriate to pro- 
vide an updated report as a basis for consideration of 
future activities. This report provides a state-of-the-art 
review of desalination and pertinent nuclear reactor 
technology. Information is included on fresh water 
needs and costs, environmental risks associated with 
alternatives for water production, and data regarding 
the technical and economic characteristics of immedi- 
ately available desalination systems, as well as com- 
patible nuclear technology. 68 refs, 60 figs, 11 tabs. 
(Atomindex citation 22:026361) 
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N91-22530/0/GAR PC A03/MF AO1 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 

Axial Response of an Amphora-Type Liquid 
Column. 

H. F. Bauer, and W. Eidel. 1990, 29p LRT-WE-9-FB- 
2(1990), ETN-91-99245 


Under axial microgravity an originally circular cylindri- 
cal liquid column assumes an amphora type geometry. 
The response of an axially excited amphora type liquid 
column consisting of nonviscous liquid is investigated 
for a harmonic excitation. Free surface displacement 
and velocity response are determined. The results will 
be used for the efficient planning of the LICORE 
(Liquid Columns Resonance) experiments in the 
second German Spacelab mission (D2). 
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N91-22531/8/GAR PC A04/MF AO1 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 

Natural Frequencies of a Spininng Amphora-Type 
Liquid Column. 

H. F. Bauer, and W. Eidel. 1990, 59p LRT-WE-9-FB- 
5(1990), ETN-91-99246 


The vibration of cylindrical liquid columns are of inter- 
est in zero gravity manufacturing processes. If the tem- 
perature gradient in axial direction yields Marangoni 
convection, which may become oscillatory at a critical 
Marangoni number, an effect detrimental to the proc- 
ess, rotation of the liquid column, will supress those 
oscillations. It is therefore of importance to know the 
vibrational behavior of a rotating liquid bridge. The nat- 
ural frequencies of a solidly rotating finite amphora 
type column consisting of a frictionless liquid are deter- 
mined. According to the magnitude Omega(sub 0) of 
the spin, natural frequencies in the elliptic (omega 
greater than 2 Omega(sub 0)) and hyperbolic frequen- 
cy range — less than 2 Omega(sub 0)) must be 
distinguished. The basic equations and their solution 
are given and results concluded. 
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N91-22532/6/GAR PC A05/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 
Response of a Viscous Liquid Layer around a 
Center-Core Axial Excitation in Zero-Gravity. 

H. F. Bauer. 1990, 85p LRT-WE-9-FB-9(1990), ETN- 
91-99248 


The response of a viscous liquid layer around a center 
core to axial excitation is determined analytically. For a 
simplified analytical treatment the no slip condition at 
the top and the bottom of the liquid column had to be 
abandoned while the normal condition could be satis- 
fied. The free liquid surface elevation and the radial 
and axial velocity distributions are presented for vari- 
ous surface tension parameters, aspect ratios, and at 
various locations inside and along the liquid bridge as 
function of the forcing frequency parameter. It could be 
noticed that due to viscosity the resonance amplitudes 
are finite and that the lowest resonance is sharply 
tuned. 


148,275 
PB91-205948/GAR PC A12/MF A02 
Technische Hogeschool Delft (Netherlands). Faculteit 
der Werktuigbouwkunde en Maritieme Techniek. 
Modelling, System Identification and Control of an 
— Continuous Crystallizer. 

esis. 
S. de Wolf. 1991, 270p ISBN-90-370-0043-6 
Summary in Dutch. Sponsored by Stichting voor de 
Technische Wetenschappen, Utrecht (Netherlands). 


Crystallization from solution is characterized by the 
production of a spectrum of differently size crystals, 


148,278 


CHEMISTRY 
Photo & Radiation Chemistry 


called the Crystal Size Distribution or CSD. In order to 
control the CSD, three major requirements have to be 
met, which are the availability of (1) reliable on-line 
CSD measurements, (2) an accurate model of the 
process dynamics in a representation suitable for con- 
trol design and (3) effective process inputs. The thesis 
is focused on the second requirement, which involves 
research on physical modelling, simulation, the deriva- 
tion of state space models, suitable input and output 
variables for control of the CSD and the assessment of 
experimentally validated models for the dynamics of 
crystalizers. It starts with a discussion of the two crys- 
tallizers used in the investigation (the 20 liter and the 
970 liter crystallizer) and the measurement system 
available for on-line CSD measurements of the 970 
liter crystallizer. The approach of system identification 
is investigated. This technique is applied to the experi- 
mental data of the 970 liter crystallizer and a good fit to 
the observed dynamics is obtained. 


Photo & Radiation Chemistry 
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AD-A234 663/3/GAR PC A01/MF A01 
State Univ. of New York at Buffalo, Amherst. 
Photoinduced Processes and Resonant Third- 
Order Nonlinearity in —S (3-Dodecyithiophene) 
Studied by Femtosecond Resolved Degener- 
ate Four Wave Mixing. 

Y. Pang, and P. N. Prasad. 15 Aug 90, 5p AFOSR- 
TR-91-0219, 

Contract F49620-87-C-0042 

Availability: Pub. in Jnl. of Chemical Physics, v93 n4 
p2201-2204, 15 Aug 90. Available only to DTIC users. 
No copies furnished by NTIS. 


The dynamics of optical processes in organic mole- 
cules and polymers is an active area of experimental 
and theoretical investigation because it offers new 
challenges for both basic research and potential 
device applications. Especially complex is the role of 
electronic resonances in third-order nonlinear optical 
processes. Electronic resonances enhance paramet- 
ric processes such as third harmonic generation which 
are the coherent nonlinear response of the medium. In 
addition, photogenerated excitations also create a 
change in refractive index; this intensity dependent re- 
fractive index describes a third-order nonlinear re- 
sponse which is determined by the population density 
of excitation. We call it dynamic nonlinearity or inco- 
herent nonlinearity. In inorganic multiple quantum well 
semiconductors, the dynamic nonlinearity predomi- 
nates. As a result, multiple quantum well semiconduc- 
tors exhibit strong manifestations due to intensity de- 
pendence of refractive index but very weak coherent 
response such as third harmonic generation. The time 
evolution of the dynamic response, therefore, can be 
used to obtain information on the dynamics of pho- 
toexcitation. 
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AD-A235 071/8/GAR PC A02/MF A01 
Columbia Univ., New York. Dept. of Chemistry. 
Utilization of Radical Scavenging to Develop Nu- 
clear Spin Polarization and Magnetic Isotope Sepa- 
ration in Long Flexible Biradicals. 

Rept. for 1988-1990. 

N. J. Turro, K. C. Hwang, V. P. Rao, and C. 
Doubleday. 1991, 10p AFOSR-TR-91-0415, 

Grant AFOSR-90-0049 

Availability: Pub. in Jnl. of Physical Chemistry, v95 
p1872-1879 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A235 238/3/GAR PC A02/MF A01 
Stanford Univ., CA. Dept. of Mechanical Engineering. 
Quantitative Imaging of Concentration of Planar 
Laser-Induced Fluorescence. 

|. Van Cruyningen, A. Lozano, and R. K. Hanson. 
1990, 10p AFOSR-TR-91-0406, 

Grant AFOSR-89-0065 

Availability: Pub. in Experiments in Fluids, v10 p41-49 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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AD-A235 256/5/GAR PC A02/MF A01 
Queen's Univ., Belfast (Northern Ireland). Dept. of Ap- 
plied Mathematics and Theoretical Physics. 
Photoionization of the 4s0 Ground State of Atomic 
Nitrogen and Atomic Nitrogen 4s0-4p Oscillator 


Ss Ss. 
K. L. Bell, and K. A. Berrington. 1991, 10p PL-TR-91- 
‘080 


2080, 

Grant AFOSR-85-0202 

Availability: Pub. in Jnl. of Physics B: Atomic Molecular 
Optimization Physics, v24 p933-941, 1991. Available 
only to DTIC users. No copies furnished by NTIS. 


The R-matrix method is used to obtain the cross sec- 
tion for the photoionization of the ground state of 
atomic nitrogen together with oscillator strengths for 
transitions between symmetries 4s0 and 4p. Using 
these results the discrepancy between theory and ex- 
periment for the photoionization cross section near 
threshold can be resolved. There have been numerous 
theoretical studies of the photoionization of the ground 
state of atomic nitrogen but few experimental studies. 


148,280 

AD-A235 317/5/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Dept. of Chemistry. 
Low-Temperature Photochemistry of Oxy-Substi- 
tuted Trisilanes. 

G. R. Gillette, G. Noren, and R. West. 1990, 11p 
AFOSR-TR-91-0003, 

Contract F49620-86-C-0010 

Availability: Pub. in Organometallics, v9 n11 p2925- 
2933 1990. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 
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AD-A235 389/4/GAR PC A03/MF A01 
Phillips Lab., Hanscom AFB, MA. 

NH(X3Sigma-, v= 1-3) Formation and Vibrational 
Relaxation in Electron-irradiated Ar/N2/H2 Mix- 


tures. 

J. A. Dodd, S. J. Lipson, D. J. Flanagan, W. A. 

Blumberg, and J. C. Person. 15 Mar 91, 11p PL-TR- 

91-2077, PL-TR-91-2077, 

Availability: Pub. in Jnl. of Chemical Ph 
301-4310, 15 Mar 91. Available only to DTIC users. 
lo copies available from NTIS. 


ics v94 


The imidogen radical NH is a species of fundamental 
scientific interest. NH is closely analogous to the isoe- 
lectronic triplet species CH2 and ground state O (3P), 
which have received a great deal of attention. Also, 
because NH has a relatively small number of elec- 
trons, its electronic structure and properties are ame- 
nable to calculation. However, aspects of the dynam- 
ics of NH remain poorly understood. NH is known to 
play an important role in the combustion of 7 4 
nous materials, such as hydrazine fuels. NH has also 
been observed in astrophysical object, including 
comets and certain types of stars. Thus, knowl of 
NH reaction dynamics is needed to characterize NH in 
numerous chemical and physical processes. 


148,282 
AD-A235 401/7/GAR PC A01/MF A01 
Texas Univ. at Austin. Center for Structure and Reac- 


tivity. 

Photochemistry of a - gaaaaaate Geminal Dia- 
zide. Dimethyigerm 

J. Barrau, D. L. Bean, K. M. Weish, R. West, and J. 
Mich. 1989, 4p AFOSR-TR-91-0362, 

Contract F49620-86-C-0100 

Availability: Pub. in Organometallics, v8 n11 p2606- 
2608 1989. Available only to DTIC users. No copies 
furnished by NTIS. 


Divalent compounds of elements of group 14 have 
been the subject of considerable experimental and 
theoretical scrutiny. Quite a few reports on the direct 
observation of organosilylenes have appeared since 
the initial observation of dimethylsilylene, but spectros- 
copic data on simple organogermylenes remain rather 
limited. A few dialkyigermylenes and diaryigermylenes 
have been characterized by UV, NMR, and EXAFS 
spectroscopy, but, to our knowledge, there is no 
precedent for IR observation. We report herein the IR 
and UV spectroscopic characterization of matrix-iso- 
lated dimethyigermylene, Me2Ge, which has been fre- 
quently postulated as intermediate in thermal and pho- 
tochemical processes. 
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DE91010728/GAR 

Rensselaer Polytechnic Inst., 

Chemistry. 

Macrocyclic ligands for uranium complexation. 
re 


Pri 
Kor 81, 20p are 5 


PC A03/MF A01 
Troy, NY. Dept. of 


ogress 
K. T. Potts. 
Contract FG02-86ER1358 
Sponsored by Department - Energy, Washington, DC. 


A highly preorganized 24-macrocycle containing 
biuret, thiobiuret and pyridine subunits has been pre- 
pared by high dilution ring-closure procedures. Inter- 
mediate products to this macrocycle have been uti- 
lized to extend this synthetic route to include further 
representatives where solubility and stability will be in- 
fluenced by substituent variation. A 1:1 complex has 
been formed from uranyl acetate and a quinquepyri- 
dine derivative, this representing a new type of ligand 
for the uranyl ion. A very convenient synthetic proce- 
dure that will allow the incorporation of these macrocy- 
cles into polymeric systems has been developed for 
the introduction of a vinyl substituent into the 4-posi- 
tion of the pyridine ring. Using triflate, vinyltributyltin 
and Pd(sup 0) chemistry, this procedure should make 
a variety of substituted 4-vinylpyridines available for 
the first time. 3 refs. 


148,284 
DE91010742/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. 

PEPICO studies of ion dissociations: The structure 
and heats of formation of ions, molecules, and 
free radicals. Research report, 1988-1990. 

Progress rept. 

T. Baer. 1990, 24p DOE/ER/13950-3 

Contract FG05-88ER13950 

Sponsored by Department of Energy, Washington, DC. 


A new photoelectron photoion coincidence (PEPICO) 
apparatus that incorporates a supersonic molecular 
beam and refocusing of the vacuum uv radiation with a 
pees incidence mirror was constructed and tested. 

lecause the sample in a molecular beam can be 
cooled to very low temperatures it is possible to study 
with high energy resolution large molecules that have 
broad room temperature internal energy distributions. 
The apparatus was tested by wet break- 
down diagrams of isobutane and pentane. These stud- 
ies demonstrate that even mild expansion conditions 
(300 Torr) are sufficient to reduce the average internal 
energy of these molecules from ca 120 MeV to less 
than 5 MeV. The apparatus was also used to investi- 
gate the dissociation rates of energy selected ethylch- 
loride ions. RRKM calculations that incorporate tunnel- 
ing through an isomerization barrier provide an excel- 
lent fit for the experimental rates. Finally, cluster stud- 
ies were carried out and a new method for determining 
whether a particular cluster ion was produced by direct 
ionization, or was itself the dissociation product from a 
higher order cluster, was devel . In addition to the 
molecular beam studies, another PEPICO apparatus 
was modified to permit the study of free radicals. 6 
refs., 11 figs., 1 tab. 


148,285 
DE91011165/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Condensed phase studies of nce radical ions 
in photoionization and radiolysis 

A. D. Trifunac. 1991, 14p ANL/CP- 72682, CONF- 
9105158-2 

Contract W-31109-ENG-38 

Yamada conference on dynamics and mechanisms of 
photoinduced electron transfer and related phenom- 
ena (29th), Osaka (Japan), 12-16 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Charge separation processes are discussed that are 
ubiquitous in “high energy” chemistry where electrons 
(radiolysis) or energetic photons are used to create 
ions in condensed phase. When geminate radical ion 
pairs are created, the ensuing recombination dynamics 
occurs and much of the chemistry that follows is the 
consequence of charge transfer. However, we are in- 
creasingly concerned that this description of chemical 
events is not complete. lon creation and recombina- 
tion are the dominant part of condensed phase radical 
ion chemistry, but there are other processes such as 
ion-molecule reactions, which come into play, some- 
times in a very substantial way. We have made exten- 
sive studies of radical cations in radiolysis by utilizing 
nanosecond optically detected magnetic resonance 
and picosecond emission spectroscopy. These stud- 


ies provide evidence that ion-molecule reactions are 
ubiquitous and can, under a variety of experimental 
conditions, occur at quite fast timescales. 


148,286 


DE91011354/GAR PC A03/MF A01 
General Electric Co., Richland, WA. Hanford Atomic 
Products Operation. 

— Laboratory monthly report, February 


Progress rept. 
W. H. Reas. 15 Mar 63, 27p HW-76596-C 
Contract AC06-76RL01830 
Declassified 3 May 1991. Sponsored by Department of 
Eneryy, ly, Washington, DC. 
les Only. 


This is a monthly report by the Chemical Research, 
Chemical Development, Analytical Laboratories, and 
Chemical Effluents Technology Divisions of the Han- 
ford Atomic Products Operation. The fissionable mate- 
rials program, the reactor development program, the 
biology and medicine program, and the isotopes devel- 
opment program are discussed. (JEF) 
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DE91622269/GAR PC A10/MF A02 
Bhabha Atomic Research Centre, Bombay (India). 
Radiochemistry Division annual progress report: 
1 


988. 
1990, 202p BARC-1507 
U.S. Sales Only. 


The report covers the research and development (R 
and D) work carried out by Radiochemistry Division, 
Bhabha Atomic Research Centre, Bombay during the 
period 1987-1988. The R and D work is reported in the 
— of individual summari es grouped under the head- 
s: (1)Actinide Chemistry, (2 (SNuclear Chemistry, and 
Gipaabosceny. Some of the highlights of the work 
= studies on : (a)solvent extraction and complexation 
behaviour of actinides, (b)helium ion induced fission of 
(sup 238)U and (sup 165)Ho and fission yield of (sup 
252)Cf(sf), (c)separation of rare earths from fission 
products, (d)positron annihilation spectroscopy of high 
Tc superconductors, and (e)EPR spectroscopy of high 
Tc superconductors. Radioanalytical services and ra- 
diation sources given to the other Divisions and Or- 
ganisations are listed. A list of pu ublications and sympo- 
sia papers by scientists of the Division is also given. 45 
figs., 49 tabs. (Atomindex citation 22:0251 18) 
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DE91749069/GAR PC AO1/MF A01 

CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 

Yvette (France). Lab. Leon Brillouin. 

~— transitions and high temperature structures 
— jatienyl-chioro-uranium (IV), 

U(CSHS) 


A. Delapaime, M. Kiat, P. Raison, P. Schweiss, and 
P. Raison. 1990, 3p CEA-CONF-9910 

Actinides meeting (20th), Prague (Czechoslovakia), 
17-20 Apr 1990. 

U.S. Sales Only. 


The extent of covalency with polarised neutrons is 
studied to elucidate the two phase transitions ob- 
served in U(C(sub 5)H(sub 5))(sub 3)Ci and the differ- 
ent structures. The high temperature structures (300 
and 120 K) and their related phase transition are dis- 
cussed. X-ray powder experiments have also been 
performed in order to follow the evolution of the cell 
parameters as a function of the temperature from 300 
K to 30 K. The unit cell stays monoclinic in this temper- 
ature range. However, below 78 K a new monoclinic 
cell is formed. Strong diffuse scattering is observed at 
room temperature characterised by a diffuse peak 
which has completely disappeared at 120 K. This phe- 
nomena is due to a disorder which can reasonably be 
attributed to motion of the carbon atoms. The C(sub 
5)H(sub 5) dynamics is studied by neutron quasielastic 
experiments scattering arises from the motion of the 
hydrogen atoms and can be associated with the rota- 
tion of the C(sub 5)H(sub 5) rings. (ERA citation 
91:010505) 
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DE91749078/GAR PC A09/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. de Physico-Chimie. 





Borohydrures d’uranium (lil) et (IV): complexes 
areniques et dienyliques. (Uranium (Ill) and (IV) 
— arene and dienyl complexes). 

esis. 
E. Bulot-Benazzi. Oct 90, 183p FRCEA-TH-325 
In French. 
U.S. Sales Only. 


This work deals with the synthesis and the reactivity of 
cyclooctatetraenyl, pentadienyl or cyclohexadienyl 
uranium complexes, in the +3 or +4 oxydation state. 
The preparation of uranium (IV) borohydride com- 
pounds with the dimethyl 2.4 pentadienyl, dimenthy! 
6.6 cyclohexadienyl and cyclooctatetraenyl ligands is 
presented. The properties of the pentadieny! and cy- 
clohexadieny! derivatives are compared to these of 
their cyclopentadieny! analogues. The preparation, the 
structure and the dynamic behaviour of the arene ura- 
nium (Ill) complexe (arene)U(BH(sub 4))(sub 3) is de- 
scribed. These arene complexes were found to be 
useful precursors to a serie of neutral and anionic ura- 
nium (Ill) compounds which are presented in the third 
part. The reactions (substitutions, oxydo-reduction) of 
these new uranium (Ill) and (IV) derivatives are report- 
ed. Protonation of the tris (dimethyl 2.4 pentadieny!) 
uranium gave the (dimethyl 2.4 pentadienyl)(sub 
2)U(sup +), which is the first organometallic uranium 
(Ill) cation. (ERA citation 91:010535) 
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AD-A234 535/3/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Resonance Fluorescence Spectrum of an Atom 
Near a Phase Conjugator. 

Technical rept. 

H. F. Arnoldus, and T. F. George. Apr 91, 30p Rept 
no. UBUFFALO/DC/91/TR-45 

Contract N00014-90-J-1193 


Resonance fluorescence by an atom near the surface 
of a phase conjugator is studied. The atom is irradiated 
by a finite-linewidth laser beam, and the bandwidth is 
modeled by a randomly fluctuating phase. Expressions 
for the steady-state atomic density operator and the 
resonance fluorescence spectrum are obtained. For a 
small laser linewidth the spectrum contains two delta 
peaks: the usual peak at the laser frequency, and its 
phase conjugate image. In the limit of separated lines 
the spectrum consists of the Mollow triplet and its 
phase-conjugate replica. In the image triplet the posi- 
tions of the fluorescence line and the three-photon line 
are reversed, as compared to the original triplet. Also, 
the intensity of the image spectrum is distributed differ- 
ently over the three lines. 


148,291 

AD-A234 598/1/GAR PC A03/MF A01 
Texas Univ. at Arlington. Center for Advanced Polymer 
Reseach. 

Surface Characterization of Electrically Conduct- 
ing Nickel Tetrathiooxalate/Poly(vinyl alcohol) 
Composites. 

Technical rept. 

W. F. Stickle, J. R. Reynolds, and C. A. Jolly. 12 Apr 

91, 17p Rept no. TR-26 

Contract N00014-90-J-1320 


Nickel (Il) acetate, complexed in poly(vinyl alcohol) 
(Ni/PVA) has been reacted with tetraethylammonium 
tetrathiooxalate (TEATTO) to form a semiconductive 
composite (NITTO/PVA). The resulting materials are 
air stable and mechanically durable with conductivities 
up to .001/ohm cm. Examination of the surfaces by X- 
ray photoelectron spectroscopy (XPS) prior to treat- 
ment with TEATTO indicates the Ni/PVA surface to 
contain Ni(II) in an octahedral coordination. After reac- 
tion with TEATTO to form NITTO/PVA the Ni(II) is ob- 
served to be in a square planar coordination. The 
chemistry and composition of the Ni/PVA precursors, 
their TEATTO reaction products and model com- 
pounds, as characterized by XPS and static secondary 
ion mass spectrometry (SSIMS), are compared and 
contrasted. 


148,292 
AD-A234 601/3/GAR PC A03/MF A01 
York Univ., North York (Ontario). Dept. of Chemistry. 


Molecular Orientation of the Silver Tetraneopen- 
ine and Stearic Acid Mixed Lang- 
tt Film and Its Chemical and Electro- 

chemical 


viour. 
Technical rept. 
Y. Fu, and A. B. Lever. 4 Apr 91, 33p Rept no. TR- 


39 
Grant N00014-84-G-0201 





muir- 


Mixed Langmuir-blodgett films comprised of various 
relative concentration of silver tetraneopentoxyphtha- 
locyanine (AgTNPc) and stearic acid are reported. 
Electronic spectroscopic polarisation data are jen 
cussed in terms of the relative orientation of aggr 

ed AgTNPc domains in the film. Electrochemical ita 
confirm the oxidation of olay 2) successively to 
AgllITNPc(-2)+ and AgllITNPc(-1)2+ in the film 
phase without loss of orientation. The film was also 
subject to chemical oxidation and reduction and the 
degree of —— following such chemistry is dis- 
cussed. AGIITNPc(-2) aggregates, even when diluted 
following such chemistry is discussed. AglITNPc(-2) 
aggregates, even when diluted with stearic acid, do not 
display resolved ESR spectra but ternary film mixtures 
of AglITNPc(-2)/H2TNPc(-2)/ stearic acid do exhibit 
such resolved spectra. 


148,293 


AD-A234 602/1/GAR PC A03/MF A01 
York Univ., North York (Ontario). Dept. of Chemistry. 
Control of Orbital Mixing in Ruthenium Complexes 
Containing Quinone Related Ligands. 

Technical rept. 

H. Masui, A. B. Lever, and P. R. Auburn. 4 Apr 91, 
41p Rept no. TR-38 

Grant N00014-84-G-0201 


Three redox series of complexes of the general formu- 
la Ru(!l) (bpy)2LL and Ru(Il) (Py)4LL (bpy=2,2’-bipyri- 
dine) are reported, where LL are the ligands, 1,2-dihy- 
droxybenzen, 2-aminophenol or 1,2-diaminobenzene. 
These ligands can exist in the fully reduced catechol 
form, or the one and two electron oxidized semiquin- 
one and quinone forms. Electronic and electron spin 
resonance spectroscopic, and electrochemical data 
are discussed in terms of orbital mixing and electronic 
structure, and the number of oxygen or nitrogen atoms 
in the coordinating ligand. 


148,294 


AD-A234 603/9/GAR PC A03/MF A01 
= Univ., North York (Ontario). Dept. of Chemistry. 

Langmuir-Biod- 
gett Films: Spectroscopy ‘at the Air/Water Inter- 





Technical rept. 

A ue and A. B. Lever. 4 Apr 91, 26p Rept no. 
40 

Grant N00014-84-G-0201 


A series of tetraneopentoxyphthalolocyanine (Ag2+, 
Ni2+, Zn2+ and Co2+) (MTNPc) compounds are 
used in the study of Langmuir monolayers at the air/ 
water interface. Isotherm measurements and absorp- 
tion spectra of the standing monolayers are presented 
to discuss the mechanism of monolayer formation with 
tetraneopentoxyphthalocyanines. The MTNPc species 
from self-assembled domains when the coverage is 
less than 1 monolayer. Combing exciton coupling 
theory with the isotherm measurement provides a con- 
sistent representation of the orientation angle of the 
MTNPc units at the air/water interface. 


148,295 


AD-A234 605/4/GAR PC A02/MF A01 
Florida Univ., Gainesville. Quantum Theory Project. 
Hyperpolarizabilities of en _ Frequency 
Dependence and Electron Correla 

H. — and R. J. Bartlett. 1 Mar "ep AFOSR- 
91-0287 

Grant AFOSR-89-0207 

Availability: Pub. in Jnl. of Chemical Physics, v94 n5 
p3665-3669, 1 Mar 91. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
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AD-A234 609/6/GAR PC A01/MF A01 
North Dakota State Univ., Fargo. Dept. of Chemistry. 


148,300 


CHEMISTRY 
Physical & Theoretical Chemistry 


Structure and Stability of Hexacoordinated Sila 
Dianions. 


M. S. Gordon, M. T. Carroll, L. P. Davis, and L. W. 
Burggraf. 1990, 5p AFOSR-91-0315, 

Grant AFOSR-87-0049 

Availability: Pub. in Jnl. of Physical Chemistry, v94 n21 
p8121-8128 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


There has been considerable recent interest in the 
structure, stability and reactivity of pentacoordinated 
silicon anions. Very little theoretical attention has been 
paid, however, to hexacoordinated dianions of silicon. 
Such species are of interest because of their potential 
role as reactive intermediates or transition states in, for 
example, nucleophilic displacement and silanol polym- 
erization reactions and because of their prevalence in 
minerals. An important motivation for theoretical inves- 
tigations of hexacoordinated dianions is the experi- 
mental evidence that the central silicon in such spe- 
cies remains a positive nucleophilic center. In addition, 
because of their relatively high energies and potential- 
ly smail barriers to dissociation,the hexacoordinated 
compounds may be viewed as metastable species. As 
such, they are likely candidates for new energetic ma- 
terials due to the potentially large energy release upon 
dissociation. These have been several previous se- 
miempirical calculations on hexacoordinated dianions. 


148,297 

AD-A234 611/2/GAR PC A01/MF A01 
North Dakota State Univ., Fargo. Dept. of Chemistry. 
Thermal Decom: Processes for Silanol. 

M. S. Gordon, and L. A. Pederson. 1990, 5p AFOSR- 
91-0319, 

Grant AFOSR-87-0049 

Availability: Pub. in Jnl. of Physical Chemistry, v94 n14 
p5527-5530 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A234 613/8/GAR PC A02/MF A01 


North Dakota State Univ., Fargo. _ Dept. of Chemistry. 
the 


Theoretical Studies of Met 
c(MX2C2H2) (M = C, Si, Ge, Sn; X = H, F). 

J. A. Boatz, M. S. Gordon, and L. R. Sita. 1990, 7p 
AFOSR-91-0321, 

Grant AFOSR-87-0049 

Availability: Pub. in Jnl. of Physical Chemistry, v94 n14 
p5488-5493 1990. Available only to DTIC users. No 
copies furnished by NTIS. 





ee 


No abstract available. 
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AD-A234 614/6/GAR PC A01/MF A01 
North Dakota State Univ., Fargo. Dept. of Chemistry. 
Predicted Enthaipies of Formation for Methyl-Sub- 
stituted Disilanes. 

= “4 Boatz, and M. S. Gordon. 1990, 4p AFOSR-91- 
Grant AFOSR-87-0049 

Availability: Pub. in Jnl. of Physical Chemistry, v94 n10 
P3874-3876 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A234 619/5/GAR PC A01/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Chemistry. 

ESR Evidence for the Stereospecific Formation of 
the Chair clohexane-1,4-diyl Radical Cation 
from Both clo(2.2.0) Hexane and 1,5-Hexa- 
diene. 

F. Williams, Q. X. Guo, D. C. Bebout, and B. K. 
Carpenter. 1989, 4p AFOSR-TR-91-0346, 

Grant AFOSR-87-0165 

Availability: Pub. in Jni. of the American Chemical Soci- 
ety, v111 p4133-1434 1989. Available only to DTIC 
users. No copies furnished by NTIS. 


Cyclohexane-1,4-diyl has assumed considerable inter- 
est as a prototype structure associated with the hypo- 
thetical biradical pathway in the Copa rearrangement 
in the cleavage of bicyclo hexanes, largely because of 
the stereochemical requirement for chairlike structures 
at the product-determining stage of these isomeriza- 
tions. These elusive biradicals have resisted further 
characterization, however, and thermal generation of 
an identical parent diyl from both 1,5-hexadiene and 
bicyclo-2.2.0hexane has been questioned on the basis 
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of the discordant free energies of formation obtained 
for the transition states derived from these two reac- 
tants. Similar questions of conformation and a 
common identity from different precursors naturally 
arise for the radical cation and here we report spec- 
troscopic evidence that the chair form is produced 
stereospecifically by oxidation. 


148,301 


AD-A234 631/0/GAR PC A01/MF A01 
Wisconsin Univ.-Madison. Dept. of Chemistry. 

Surface Tension of Polysilanes. 

R. Menescal, R. West, and C. Murray. 1991, 3p 
AFOSR-TR-91-0345, 

Grant AFOSR-89-0004 

Availability: Pub. in Macromolecules, v24 p329-330 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Surface tension data, obtained by the geometric-mean 
method using contact angle measurements, are re- 
ported for a series of silane homo- and copolymers 
with a number of different alkyl and aryl substituents. 
The wide range of surface tension values exhibited by 
polysilanes (28 to 51 dyne/cm) as well as the disper- 
sion components are interpreted in terms of changes 
in the nature of the substituents. The lowest values are 
found for peralkypolysilanes (27.8 to 34.2 dyne/cm) 
and they significantly increase with aryl substitution 
due to the high polarizabilities of those pe ne Unusu- 
ally high values are obtained when aryl group is con- 
nected to the backbone through an alkyl chain (e. 9. 
for Ph2Si)n((PhCH2CHSiMe)1.6n, gamma = 50.9 
dyne/cm). 


148,302 

AD-A234 632/8/GAR PC A02/MF A01 
Stanford Univ., CA. Dept. of Chemistry. 

Adsorption and Desorption Kinetics for Chiorosi- 
lanes on Si(111)7x7. 

Technical rept. 

P. Gupta, P. A. Coon, B. G. Koehler, M. L. Wise, and 
S. M. George. 12 Apr 91, 9p Rept no. TR-20 
Contract N00014-90-J-1281 


The adsorption of chlorosilane molecules on silicon 
surfaces plays an essential role in silicon epitaxial 
growth. The kinetics of SiCil4 adsorption are critical to 
understanding the SiCl4 + 2H2 = Si + 4HCI4 growth 
reaction. Dichlorosilanes are also gaining widespread 
acceptance for silicon and Si1-xGe alloy growth. Un- 
fortunately, the adsorption and desorption kinetics for 
simple chlorosilane molecules such as SiCi4 and 
SiCI2H2 on silicon surfaces have not been explored. In 
this study, laser-induced thermal deposition (LITD) and 
temperature programmed desorption (TPD) tech- 
niques were used to probe the Si(111) 7x7 surface fol- 
lowing the adsorption of SiCl4 and SiCI2H2. 


148,303 


AD-A234 633/6/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Chemistry. 

Comparison of Hydrogen Desorption Kinetics 
from Si(111)7x7 and Si(100)2x1. 

Technical rept. 

M. L. Wise, B. G. Koehler, P. Gupta, P. A. Coon, and 
S. M. George. 12 Apr 91, 39p Rept no. TR-22 
Contract N00014-90-J-1281 


The desorption kinetics of hydrogen from the 1 H2- 
TPD state on silicon (111) 7x7 and Si(100) 2x1 were 
Studied using laser-induced thermal studies of H2 de- 
sorption from Si(111) 7x7 revealed second-order kinet- 
ics with a desorption activation barrier of Ed=62 kcal/ 
mol. In contrast, the desorption of hydrogen from 
Si(100) 2x1 revealed first-order kinetics with an activa- 
tion barrier of Ed=58 kcal/mol and a preexponential 
factor. The desorption kinetics yielded similar upper 
limits for the Si-H bond energies, but differnt desorp- 
tion mechanisms on Si(111) 7x7 and Si(100)2x1. The 
TPD results were also in agreement with second-order 
H2 desorption kinetics on Si(111) 7x7 were consistent 
with a recombinatory desorption mechanism involving 
randomly positioned hydrogen atoms. The first-order 
H2 desorption mechanism involving randomly posi- 
tioned hydrogen atoms. The first-order H2 desorption 
of H2 from two hydrogen atoms paired on the same 
silicon dimer on Si(100) 2x1. 
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AD-A234 634/4/GAR PC A02/MF A01 
Stanford Univ., CA. Dept. of Chemistry. 
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Comparison of H2 Desorption Kinetics from 
$i(111)7x7 and Si(100)2x1. 

Technical rept. 

M. L. Wise, B. G. Koehler, P. Gupta, P. A. Coon, and 
S. M. George. 12 Apr 91, 9p Rept no. TR-17 
Contract N00014-90-J-1281 


Hydrogen plays an important role in reactions impor- 
tant to semiconductor processing chemistry. Many 
species such as H20, NH3, PH3, and SiH4 have been 
determined to chemisorb dissociatively on silicon and 
form silicon-hydrogen bonds. The kinetics of these re- 
actions are believed to be rate-limited by H2 desorp- 
tion. Laser induced thermal desorption techniques 
(LITD) have been utilized recently to measure H2 de- 
sorption kinetics from Si(111) 7x7 and Si (100) 2x1. 
Second-order H2 desorption kinetics were observed 
from Si(111) 7x7, whereas first-order kinetics were 
monitored from Si(100)2x1. 


148,305 

AD-A234 635/1/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Chemistry. 

Desorption Product Yields Following Ci2 Adsorp- 
tion on Si(111)7x7: Coverage and Temperature De- 
pendence. 

Technical rept. 

P. Gupta, P. A. Coon, B. G. Koehler, and S. M. 
George. 12 Apr 91, 34p Rept no. TR-15 

Contract N00014-90-J-1281 


Chlorine plays an essential role during the plasma 
etching of silicon surfaces. The interaction between 
chlorine and silicon is also important in the epitaxial 
org of silicon during chemical vapor deposition with 

iCl4 + H2 or SiCl2H2(4-6). An understanding of the 
structure and stability of chlorine on silicon surfaces is 
essential for a complete description of the surface re- 
action steps that define plasma etching and epitaxial 
growth processes. Previous work on chlorine adsorp- 
tion on silicon surfaces has focused on the nature of 
the chloride species obtained after various stages of 
chlorine adsorption. X-ray photoemission spectrosco- 
py (XPS) studies have monitored the silicon oxidation 
state after a saturation chlorine exposure Si(111)7x7 
at 300k. These XPS investigations measure oxidation 
states that were consistent with the bonding one, two 
and three chlorine atoms to individual silicon surface 
atoms. The photoemission studies also demonstrated 
that monochloride species were present at low chlo- 
rine’ coverages and di- and trichloride species were 
formed at higher chlorine coverages. Only monochlor- 
ide species were observed to remain on the Si(111) 
7x7 surface after annealing to 673 K (7). 
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AD-A234 636/9/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Chemistry. 
Laser-Induced Desorption of H2 from Si(111)7x7. 
Technical rept. 

B. G. Koehler, and S. M. George. 12 Apr 91, 40p 
Rept no. TR-14 

Contract NO0014-90-J-1281 


Laser excitation can lead to desorption when silicon 
surfaces are exposed to laser pulses at a frequency 
above the band gap. To determine whether a thermal 
or a photochemical desorption mechanism is opera- 
tive, this study compared experimental measurements 
and numerical calculations for the laser-induced de- 
sorption (LID) of H2 from Si(111)7x7. The surface-tem- 
perature rise on Si(111)7x7 produced by laser pulses 
from a TEM-OO Q-switched Ruby laser at wave- 
length=694 nm was calculated using temperature-de- 
pendent physical and optical parameters and a finite 
penetration depth. The laser-induced surface heating 
results were then used to calculate laser-induced ther- 
mal desorption (LITD) yields for H2 from Si(111)7x7. 
The calculated H2 yields as a function of laser energy, 
surface temperature, and hydrogen coverage were 
compared with the corresponding experimental H2 LID 
measurements. 


148,307 

AD-A234 637/7/GAR PC A02/MF A01 
Stanford Univ., CA. Dept. of Chemistry. 

FTIR Studies of Water and Ammonia Decomposi- 
tion on Silicon Surfaces. 

Technical rept. 

A. C. Dillon, P. Gupta, M. B. Robinson, A. S. Bracker, 
and S. M. George. 12 Apr 91, 8p Rept no. TR-18 
Contract N00014-90-J-1281 


Fourier transform infrared (FTIR) transmission spec- 
troscopy was used to monitor the decomposition of 


H20(D20) and NH3 (ND3) on silicon surfaces. Experi- 
ments were performed in-situ in an ultra-high vacuum 
(UHV) chamber using high surface area porous-silicon 
samples. The FTIR spectra revealed that H2O dissoci- 
ates upon adsorption at 300K to form SiH and SiOH 
surface species. NH3 also dissociates upon adsorp- 
tion at 300K to form SiH and SiNH2 species. Silicon 
samples with saturation exposures of H2O and NH3 
were progressively annealed from 300 K to 860 K. The 
FTIR spectra of an H2O-saturated silicon surface re- 
vealed that the SIOH species decomposed to form a 
silicon oxide species and additional surface hydrogen 
between 460 K and 580 K. Likewise, the SINH2 spe- 
cies decomposed between 540 K and 660 K to 
produce silicon nitride and additional surface hydro- 
gen. In both cases, the SiH surface species decreased 
as H2 desorption from the silicon surface was ob- 
served above 700K. 
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Fourier transform infrared (FTIR) transmission spec- 
troscopy was used to monitor the decomposition of 
diethylsilane (DES) (CH3CH2)2SiH2 on high-surface- 
area porous silicon samples. The FTIR spectra re- 
vealed that DES dissocitively adsorbs on porous sili- 
con to form SiH and SiCH2CHS3 species. The infrared 
absorbances of the CH2CH3 stretches at (2955 to 
2879)/cm and the SiH stretch at 2088/cm were em- 
ployed to monitor the decomposition of the SiCh2CH3 
surface species. As the silicon surface was annealed 
to 500-750 K, the SiCH2CH3 species decomposed to 
produce gas phase ethylene CH2=CH2 and addition- 
al SiH surface species. These reaction products were 
consistent with a -hydride elimination reaction. Above 
700 K, the SiH surface species decreased concurrent- 
ly with the desorption of H2 from the porous silicon 
surface. In additional experiments, isothermal FTIR 
studies were performed the characterize the decom- 
position kinetics of SiICH2CHS3 by -hydride elimination. 
The uptake of surface species was also monitored at 
various adsorption temperatures to determine the opti- 
mal DES exposure temperatures for carbon-free sili- 
con deposition. 
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Diethylsilane (DES), Si(C2H5)2H2, is a promising can- 
didate for the atomic layer epitaxy of silicon. The ad- 
sorption and decomposition kinetics of DES on silicon 
surfaces were studied using laser-induced thermal de- 
sorption (LITD), temperature programmed desorption 
(TPD), and Fourier transform infrared (FTIR) spectros- 
copy. FTIR studies on porous silicon surfaces indicat- 
ed that DES dissociatively adsorbs below 600 K and 
produces Si-H and Si-C2H5 surface species. The de- 
sorption products following DES adsorption on Si(111) 
7x7 were C2H4 and H2 for all surface coverages using 
both LITD and TPD techniques. Ethylene and H2 de- 
sorption occurred at 700 and 810 K, respectively, 
during TPD experiments with a heating rate of B = 9 
K/s. Ethylene desorption was consistent with a beta 
hydrogen elimination mechanism from the Si-C2H5 
surface species. Isothermal LITD studies monitored 
the desorption kinetics of C2H2 from Si(111) 7x7 as a 
function of time following DES exposures. 
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The influence of overlying solvent on the structure of 
alkylated silica surfaces is investigated. In these ex- 
periments,  3- ee 
(3PPS) was chemically bonded at low coverages to 
silica gel, which was further modified with monomeric 
C1, C8, and C18 ligands. Fluorescence lifetimes of 
3PPS were measured to determine the differences in 
the interfacial polarity of these materials in methanol 
and methanol/water solution, Rates of quenching b 
mercuric chloride were also measured to correlate dif- 
ferences in polarity with the exposure of the immobi- 
lized probe to solvent. For C1-modified and bare silica, 
the results indicate an interfacial environment that is 
dominated by exposure to solvent. On C18-modified 
silica, access by the surface-bound probe to the 
quencher is minimal, indicating that the _ alkyl 
chains limit exposure of the undertying silica to the sol- 
vent. The most interesting behavior was exhibited by 
C8 ligands, which produce an interfacial environment 
where the probe has limited contact with the solvent in 
methanol but becomes much more exposed in 75/ 
25% methanol/water. This change in environment 
was attributed to the collapse of the alkyl ligands, 
driven by hydrophobic interactions that reduce their 
contact with the aqueous solution. 
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No abstract available. 
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The prevailing discrepancies in the assignment of crys- 
tal structures in zirconia precipitated at pH of 13.5 
have been addressed. Higher-angle XRD line splittings 
of (006) and (600) indicate that the pH 13.5 material is 
tetragonal. Additional evidence was obtained from 
Raman spectroscopy to indicate that this material pos- 
sesses tetragonal symmetry, not the cubic structure. 
The data clearly demonstrate that the precipitation of 
zirconyl salts using NaOH at a pH of 13.5 results in the 
formation of tetragonal phase whether the washing is 
limited or extensive. It does not appear that conclusive 
proof is available to demonstrate that the presence of 
about 3 wt % Na can stabilize the metastable cubic 
phase at low temperatures. The conclusions of 14.15 
need to be supported by data from other characteriza- 
tion techniques. 
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The rates of iodine quenching of fluorescence from im- 
mobilized pyrene on methylated and bare porous silica 
gels suspended in methanol and aqueous methanol 
solvents are measured and compared. The interfacial 
quenching rate of 3-(1-p fer ot ee ate aapatea 
ochlorosilane (8PPS) on C1-modified silica in metha- 
nol is significant larger than the rate observed on bare 
silica. The enhanced rate on C1-silica is attributed to 
surface transport whereby iodine quencher molecules 
adsorb onto the hydrophobic surface and diffuse later- 


ally to collide with the excited pyrene probe. This 
mechanism is supported by chromatographic data indi- 
cating that adsorbed iodine on the C1-silica is 100 
times higher in concentration than on bare silica. 
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A technologically important Li/SOCI2 electrochemical 
power source, exhibiting a high theoretical energy den- 
sity, was discovered in the late 1960s and reduced to 
practice, for low discharge rates in the 1970s. A 
decade later a new requirement was imposed, that of 
maximizing its power density. To accomplish this, two 
design approaches were suggested: the construction 
of a module containing in-series connected thin cells, 
as one choice, and the employment of a flowing elec- 
trolyte, as the other. Seeking an improvement in per- 
formance in each of the proposed designs, modifica- 
tions of both the electrode structure and composition 
were undertaken, unfortunately, with mixed results. 
Some of the difficulties were resolved through cell 
modeling. 
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Despite common knowledge, the principles which 
govern interactions of simple inorganic anions with 
surfaces of solid metal electrodes are poorly under- 
stood. For instance, a generally perceived view that 
coulombic interactions between the charged electrode 
and sulfate (bisulfate) anions control their surface 
ulation breaks down on Th(111): a broad potential 
range was identified where surface concentration of 
the anions was potential independent. Considered 
inert for decades, such anions as sulfates display a be- 
havior easily interpretable along the assumption of 
their discharge on some crystallographic planes of 
platinum or gold . It has also been postulated that on 
Pt(111) and Rh(111) sulfates and water molecules 
create a relatively rigid network which possesses 
some surface properties not shown by suface anion/ 
water monolayers on polycrystalline substrates. 
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The equipment purchased is to be used in an experi- 
mental study of the relationship between atomic struc- 
ture and chemical reactivity for boron and carbon sur- 
faces. This research is currently being supported by 
grant AFOSR-88-0111. A renewal proposal is currently 
pending with AFOSR to continue these studies. 
Carbon and boron are exceptionally stable, covalently 
bonded solids with highly unique crystal structures. 
The specific reactions to be studied are loosely related 
to the problems of oxidation and oxidation inhibition of 
carbon/carbon composites. The main experimental in- 
strument to be used is a scanning tunneling micro- 
scope (STM) purchased under grant number AFSOR- 
89-0146. Other techniques to be used include Auger 
electron spectroscopy, X-ray photoelectron spectros- 
copy (XPS), ultraviolet photoelectron spectroscopy 
(UPS), low energy electron diffraction (LEED), temper- 
ature programmed — (TPD) and scanning tun- 
neling microscopy (STM). 
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Progress has been made in understanding growth pat- 
terns of Thin Grain Diamond CVD Films. In the study 
which was performed by High Resolution Electron Mi- 
croscopy attention was focused on the fault structure 
as a function of the position in the grain as well as on 
the formation of mismatch boundaries within the grow- 
ing diamond crystal. It was found that these bound- 
aries can serve as precise indicators for the local 
growth direction of the crystal and thus to lead back to 
the nucleation point in a given TEM cross section. In 
an example given in this report the local nucleation 
point is traced back to a 5-fold twin site. 
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It is an experimental fact, reproduced by high-quality 
ab initio calculations, that the singlet excitation energy 
much lower for the Si-Si bond than for the C-C bond. In 
an attempt to rationalize it in simple terms, the differ- 
ence has been attributed at times to the ‘weak-bond 
effect’ : the splitting of the orbitals is said to be smaller, 
since Si-Si is the weaker bond. This is not a valid ex- 
planation, since in fact the Silicon-Silicon and C-C 
bond strengths are quite similar. For instance, the the 
Si-Si bond strength in (CH3)3Si-Si(CH3)3 is 80 kcal/ 
mol,2 the central C-C bond strength in (CH3)C- 
C(CH3)3 is 70 kcal/mol,3 and yet the singlet excitation 
in the former lies at least 30 kcal/mol below the corre- 
sponding excitation in the latter, and possibly much 
more. 


148,326 

AD-A234 817/5/GAR PC A02/MF A01 
Northeastern Univ., Boston, MA. Dept. of Chemistry. 
Approximate Constants of Motion for Vibrational 
Spectra of Many-Oscillator Systems with Multiple 
Anharmonic Resonances. 

M. E. Kellman. 1 Nov 90, 7p AFOSR-91-0413, 

Grant AFOSR-88-0049 

Availability: Pub. in Jnl. of Chemical Physics, v93 n9 
p6630-6635, 1 Nov 90. Available only to DTIC users. 
No copies furnished by NTIS. 


A theory of approximate dynamical constants of 
motion is presented for vibrational (and implicitly, rovi- 
brational) spectra of polyatomics with multiple nonlin- 
ear resonances. The formalism is developed in terms 
of simple vector algebra. The theory is applied to Ham- 
iltonians used in fits of experimental spectra of H20, 
CHCIF2, and acetylene, with attention to reduced di- 
mension motion, assignability of spectra, and statisti- 
cal analysis of chaotic spectra. The approximate con- 
stants may be of interest as bottlenecks to vibrational 
energy flow in polyatomics. They may also be useful in 
reducing the size of basis sets in quantum-mechanical 
calculations of rotation-vibration spectra. 
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In this paper, we present a method to use experimental 
information to depict the intramolecular dynamics of 
resonantly coupled vibrations, such as the local to 
normal modes transition. The starting point is the ex- 
perimental overtone and combination of spectrum of 
the vibrating system. From the fit of the spectrum, we 
first determine the semiclassical phase space motion. 
We then use this information to determine the much 
more easily visualized motion of the zero-order vibra- 
tional coordinates. For instance, we will present pic- 
tures of the local to normal modes transition in water 
as deduced from the experimental spectrum. This 
paper deals with systems with two vibrational modes 
of equal zero-order frequency, such as the symmetric 
and antisymmetric stretches in an ABA triatomic. How- 
ever, this work is part of a broader approach toward a 
— viewpoint concerning resonant systems. 

oward this end, we introduce the polyad phase 
sphere, based on earlier work on an SU(2) analysis of 
the local to normal transition, the work of Harter and 
Patterson on rotational energy surfaces, and also a 
discussion of the semiclassical dynamics of Fermi res- 
onance spectral 
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The existence of the transition to chaos in classical 
mechanics has held tremendous interest for the field 
of molecular dynamics. Chaotic dynamics is thought to 
have ramifications for spectra of highly excited rota- 
tion-vibration states, for energy-transfer processes, 
and for controlled molecular excitation and chemical 
change. In this paper, we investigate the feasibility of 
detailed, level-by level fitting of unassignable spectra 
of molecules with Hamiltonians having strongly chaotic 
dynamics. Roughly speaking, chaos results in the loss 
of all approximate zero-order quantum numbers in the 
chaotic system. The individual levels of the spectrum 
are in this sense intrinsically unassignable. A break- 
down of the usual approximate selection rules occurs. 
Fundamental questions then arise concerning the 
analysis of experimental spectra in the chaotic regime. 
One may ask whether it is possible to analyze molecu- 
lar spectra in the chaotic regime with anything like the 
detail to which spectroscopists are accustomed for 
lower-lying states. 
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In this paper we present a method for —— new 
quantum numbers to a pair of vibrations coupled by 2:1 
Fermi resonance, The specific system considered is 
the coupled C-H bend and stretch modes in CH(CF3)3. 
We believe the standard procedure of identifying each 
level by assigning bend and stretch quantum numbers 
is inadequate and misleading when there is strong 
Fermi resonance. Instead, the physical basis of the 
new assignment is rooted in the underlying semiclassi- 
cal dynamics of the system. Our approach is a devel- 
opmental of a recent paper in which new quantum 
numbers were assigned to stretching vibration spectra 
of ABA triatomics which display the normal-to-local 
mode transition. Organic compounds. 
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Catastrophe theory is used to classify the dynamics of 
spectra of resonantly coupled vibrations, based on 
earlier work on the bifurcation structure of the Darling- 
Dennison and :1 Fermi resonance fitting Hamiltonians. 
The goal is a generalization of the language of the 
normal-local transition to analyze experimental spec- 
tra of general resonant systems. The set of all fixed 
points of the Hamiltonian on the polyad phase sphere 
for all possible molecular parameters constitutes the 
catastrophe manifold. The projection of this manifold 
onto the subspace of molecular parameters is the ca- 
tastrophe map. The map is divided into zones; each 
zone has its own characteristic phase sphere struc- 
ture. The taxonomy of global phase sphere structures 
within all zones gives the classification of the semiclas- 
sical dynamics. The 1:1 system, with normal-local tran- 
sition, is characterized by cusp catastrophes, with ele- 
mentary pitchfork bifurcations. In contrast, the 2:1 
system is characterized by fold catastrophies, with ele- 
mentary transcritical bifurcations. 
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The implications of approximate dynamical constants 
of motion for statistical analysis of highly excited vibra- 
tional spectra are investigated. The existence of ap- 
proximate dynamical constants is related to localized 
chaos and partial assignability of a chaotic spectrum. 
Approximate dynamical constants are discussed in a 
dynamical symmetry breaking formulation of the transi- 
tion from periodic to quasiperiodic motion, and from 
quasiperiodic to chaotic motion. Level repulsion, lead- 
ing to a Wigner distribution in the case of a strongly 
chaotic system, is shown to originate in dynamical 
symmetry breaking via the ———— rule that states 
of the same symmetry do not cross. It is argued that 
quantum numbers for dynamical constants must be 
correctly assigned to detect localized chaos in statisti- 
cal spectroscopy. Two possible kinds of approximate 
constants, for a total polyad number and a bend 
normal mode, are discussed in relation to two coupling 
=— that could govern the transition to chaos in 
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The generalization of the local-to-normal transition 
seen in symmetric triatomics is considered for non- 
symmetric molecules and 2:1 Fermi resonance sys- 
tems. A straightforward generalization based on a divi- 
sion of phase space into local and normal regions is 
not possible. Instead, classification of the phase space 
bifurcation structure is presented as the complete gen- 
eralization of the local-normal concept for all spectros- 
copically relevant systems of two vibrations interacting 
via a single nonlinear resonance. The polyad phase 
sphere (PPS) is shown to be the natural arena to ana- 
lyze the bifurcation structure for resonances of arbi- 
trary order. For 1:1 and 2:1 resonances, the bifurcation 
problem is reduced to one or two great circles on the 
phase sphere. All bifurcations are shown to be exam- 
ples of elementary bifurcations of vector fields in one 





dimension. The classification of the bifurcation struc- 
ture is therefore governed and greatly simplified by the 
theory of the universal unfolding and codimension of 
elementary bifurcations. 
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This paper presents a method for assigning new vibra- 
tional quantum numbers to spectra of resonantly cou- 
pled vibrations. The specific systems we will consider 
are the stretching vibrations of symmetric triatomics 
which display the transition from normal to local 
modes. We believe that standard assignments in 
which the spectrum is assigned either with normal 
mode quantum numbers or local mode quantum num- 
bers is inadequate in systems with the normal-local 
transition. Instead, we seek an assignment more ap- 
propriate to the underlying dynamics of the levels. A 
natural idea is to try to assign normal mode quantum 
numbers to levels with normal mode dynamics, and 
local mode quantum numbers to levels with local mode 
dynamics. In this method, each experimental level is 
depicted as a trajectory on the polyad phase sphere 
(PPS). The levels are grouped in polyads of the same 
total number of quanta, or with polyad number. 
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Jaffe makes an interesting point concerning the phase 
space topoiogy of two coupled oscillators that we be- 
lieve is essentially correct. Our phase space trajector- 
ies derived via the correspondence principle from 
Fermi resonance spectra lie on a surface of constant 
polyad number giving the total number of quanta in the 
coupled oscillator system. The surface is defined in the 
space of zero-order action angle variables for the cou- 
~ system. It is common to think of such a surface as 

aving the topology of an annulus or cylinder. The 
complete phase space, factoring in the reduction in di- 
mension from four to three because of energy conser- 
vation, would be the product of the cylinder with the 
fast angle variable, i.e., the cylinder times the circle. 
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The theoretical and experimental electron impact exci- 
tation cross sections that have been reported in the 
literature the last two decades are used to derive exci- 
tation rates by thermal electron impact. The derived 
rates are represented by a simple parametric formula 
which should prove useful in atmospheric airglow and 
electron gas thermal balance studies. 
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The chemical reaction between Si(100) and molecular 
and atomic oxygen and fluorine has been studied. 


Using modulated molecular beam mass spectrometry, 
XPS and ISS, the kinetics of adsorption reaction and 
desorption have been studied in detail. Atomic fluorine 
and oxygen are much more reactive at high coverages 
than their molecular counterparts. At low coverages, 
this is true for O, but not for F. 
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The primary objectives of the ONR contract was to de- 
velop qualitative and, if possible, quantitative relation- 
ships between the molecular structural features of se- 
lected chiral macrocyclic hosts and chiral organic am- 
monium ion guests and the degree of chiral recogni- 
tion shown by these host and guest species toward 
each other. This objective has been met to a large 
degree. The results of the research have led to impor- 
tant conclusions and several promising leads to future 
research have been opened. Details of specific as- 
pects of the research can be found in the papers pub- 
lished and in press and in the Technical Reports to 
ONR, both of which are listed in this final report. Two 
approaches were used in the initial phase of this con- 
tract. First, our experience led us to design and synthe- 
size a number of chiral pyridine- and triazole-contain- 
ing macrocycles with attached pendent substituents 
which we believed might have significant chiral rae 
nition capabilities (see Technical Reports 3, 4, 5, 8 
and 14). This work led to the identification of two sub- 
stituents (t-butyl and phenyl) which should cause ma- 
crocycles into which they were incorporated to have 
superior chiral recognition capabilities. 
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Progress was made in understanding thermodynam- 
ics, kinetics and stochastic theories for non-linear 
chemical reactions far from equilibrium. Thermody- 
namics analysis for systems far from equilibrium has 
established necessary and sufficient criteria of global 
stability and relative stability. Evaluations of transitions 
between periodic and aperiodic conditions in combus- 
tion kinetics have been classified based on the insta- 
ble feature and the type of feed back loop, this study 
may contribute to find an operational way to develop a 
mechanism from experimental results. 
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Raman spectroscopy is used to probe the CN stretch- 
ing frequency of acetonitrile as a function of concen- 
tration in water. The CN band is modeled as the sum of 
two Gaussians. The concentration dependence of 
area and width for each of the Gaussian components 
provides experimental support of an equilibrium be- 
tween two forms of acetonitrile in solution. In addition, 
the concentration dependence of each of the bands 
correlates well with the thermodynamically related 
Kirkwood-Buff integrals. The frequency shift of the CN 
band exhibits a linear dependence on the dielectric 
constant of protic solvents. There has been consider- 
able effort to define and understand the fundamental 
molecular interactions important in liquid chromatogra- 
phy . Although the solvophobic theory is commonly in- 
voked to explain retention in reversed-phase liquid 
chromatography (RPLC), recent studies have pointed 
out shortcomings in this model. 
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The chemical environment of fluorine in the oxide layer 
< payer = opt an ero (MOS) structures has 

nN exami surface analytical spectroscopies. 
HF treatment of (100) results in subsurface SiF for- 
mation. Upon oxidation, oxyfluoride moieties are 
formed with a significant accumulation of fluorine 
throughout the oxide layer. These changes are corre- 
lated to the electrical integrity of MOS interfaces by 
performing Fowler-Nordheim electron injection stud- 
ies. 
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The molecular and dissociative adsorption of NH3 on a 
clean Si(111)-(7x7) surface has been studied using 
HREELS, AES and TPD. All NHx (3 > or = x > or = 

1) species have been vibrationally observed under 
varying experimental conditions. Adsorbed molecular 
ammonia is observed by both HREELS and TPD below 
200 K. The absence of a strong delta s(NH3) mode in 
our vibrational spectra suggests NH3 is bound as a 
tilted species to the Si(111)-(7x7) surface. Ammonia 
exposures above 1.7 x 10 14 NH3/sq cm at 110 K 
populate a weakly bound NH3(a) state which desorbs 
upon — with a peak desorption temperature of 
115 K. The NH2(a) species is observed to form at 80 K 
at all coverages and exhibits an enhanced thermal sta- 
bility at higher ammonia exposures. The NH(a) species 
is detected above 300 K by an ener y loss feature at 
1100/cm, which we assign to the delta (NH) mode. 
NH(a) is stable to 750 K on high coverage layers. Fi- 
nally, we observe an increase in the Si-H stretchi 
frequency as the concentration of -NH(a) and =N(a 
species is increased by heating. 
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The role of surface dangling bonds in controlling the 
surface chemistry of Si(100) and Si(111) has been in- 
vestigated using surface science methods. The ad- 
sorption and decomposition of acetylene on Si(100) 
has been shown to occur by means of mobile precur- 
sor mechanism, leading to a di-sigma chemisorbed 
ethylenic species occupying Si dimer sites on Si(100). 
This species decomposes at elevated temperatures to 
produce adsorbed carbon and hydrogen (800 K) and 
then silicon carbide (1000 K). The activity of Si(111) for 
the adsorption of species such as ammonia and 
atomic hydrogen can be significantly reduced by 
doping of the surface region with boron. It has been 
shown that subsurface boron significantly changes the 
structure of Si(111)-(7x7) to a (sq rt 3 x sq rt 3) R 30 
deg structure. In addition, the local doping of the sur- 
face reduces the chemical activity of the dangling 
bonds so that neither the dissociation of NH3 nor the 
adsorption of atomic hydrogen will occur. 
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This paper describes research in two areas: heter 
neous catalysis and molecular self-assembly. 
work in heterogeneous catalysis used the cine. 


September 15,1991 59 





CHEMISTRY 
Physical & Theoretical Chemistry 


catalyzed hydrogenation of diolefin (diakyl) platinum 
(Il) complexes to _— platinum surface alkyls of 
known structure. The structure and reactivity of these 
surface alkyls were inferred from characteristic proc- 
esses occuring on the surface. The incorporation of 
deuterium from isotopically labelled protic solvents 
ae ry was particularly useful mechanistically. The 

echnique of self-assembly was used to form organic 
monolayers by coordination of a ligand to a metal or 
metal oxide surface. In addition to the chemisorption of 
alkyl thiois on gold (as alkyl thiolates, RS(-)Au(+)), a 
number of other systems were demonstrated to give 
ordered organic surface species. 
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The triatomic hydrogen molecule is the simplest of all 
neutral triatomics and is, therefore, of significant fun- 
damental interest. Serious spectroscopic studies of H3 
began approximately ten years ago with the experi- 
ments of Herzberg and co-workers. These observa- 
tions provided the first example of a discrete Rydberg 
spectrum of a polyatomic molecule that is unstable in 
its ground state. With the exception of the rotationless 
leveis of the electronic state all levels of H3 will either 
predissociate (rotationally or vibrationally) to the 
ground X state, or will prom wptly radiate to predissociat- 
ing states. The electronic B state cannot vibrationally 
predissociate to X; therefore, the rotationless levels of 
this state are stable with respect to predissociation. 
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A facile enolization of ketones and other carbonyl de- 
rivatives is achieved with dicyclohexylchloroborane in 
the presence of triethylamine in simple solvents such 
as methylene chloride, ethyl ether, carbon tetrachlo- 
ride and hexane. A number of R2BCI reagents have 
been examined using 2-butanone and 3-pentanone as 
model ketones to explore their effect on the regiose- 
lectivity and reactivity of enolization: (1) B-chloro-9- 
borabicyclo(3.3.1)nonane (B-Cl-9-BBN); (2) (exo-nor- 
bornyl)-chloroborane (exo-Nrb2BCl); (3) dicyclooc- 
tylchloroborane (Coc2BC'1); (4) dicyclohexyichlorobor- 
ane (Chx2BCl); (5) disiamyichloroborane (Sia2BCl) 
and (6) bis(2,5-dimethylcyclohexyl)chloroborane (2,5- 
Me2Chx2BCl). Reagents 2-6 achieve rapid, regiose- 
lective and quantitative enolization for the unhindered 
methyl ketone, 2-butanone. These enolborinates react 
readily with aldehydes at temperatures as low as -78 
C, comparable to the reaction with aldehydes of the 
enolborinates produced by the organoboron triflates 
previously introduced and used in organic synthesis. 
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We report the experimental determination and theoret- 
ical analysis of the surface phonon dispersion relations 
for clean Ni(111) — the Gamma bar M bar symme- 
try direction. The surface phonon spectra were ob- 
tained with a high-resolution electron energy loss 
spectrometer operating in the off-specular impact 
scattering regime. Kinematic conditions were varied in 
order to selectively examine the Rayleigh mode and 
gap mode, as well as contributions from bulk phonons. 

mparisons of the experimental surface phonon dis- 
persion relations and inelastic scattering cross sec- 
tions with lattice dynamical and quantum multiple scat- 
tering calculations demonstrate that tensile surface 
stress is present at the level of 1.6 N/m, and that the 
——e surface force constant is softer than in bulk 
nickel. 
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We have carried out an ab initio self-consistent-field 
molecular orbital study of the structures and bond 
orders (as measures of relative bond strengths) of 
nitro and aminonitro derivatives of cubane and some 
azacubanes. The NO2 group is found to have, in gen- 
eral, a conformation-dependent effect on relative bond 
strengths. When the plane of the nitro group is perpen- 
dicular to that of an endocyclic bond, that bond is 
weakened. An aza ——_ adjacent to C-NO2, how- 
ever, eliminates the bond-weakening due to a perpen- 
dicular nitro group. except when a C-NH2 is also adja- 
cent to the 2. The NH2 group has a direction- 
specific bond-weakening effect on one (and only one) 
endocyclic bond; the particular bond undergoing this 
weakening is determined by the orientation of the 
amine nitrogen lone pair. The influences of the NO2 
and NH2 are essentially independent; when these sub- 
stituents are on adjacent carbons the effects are rein- 
forcing. Thus, the combination of a perpendicular NO2 
and an NH2 on adjacent carbons in cubane and azacu- 
banes produces a marked bond weakening. Our find- 
ings suggest that strained cage systems that have al- 
ternating aza nitrogens and C-NO2 groups should be 
further investigated as potential high-energy systems. 
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Studies were completed of several Resonance En- 
hanced Multiphoton lonization (REMPI) processes in 
molecules. The overall objective of this effort was to 
provide a robust theoretical analysis and prediction of 
the key spectral features associated with various ex- 
perimental and technology applications of this tech- 
nique including its use for state-specific detection and 
production of species and for diagnostics in combus- 
tion and processing plasmas. Specific achievements 
of this research included: (1) studies of ion vibrational 
distributions produced by REMPI with emphasis on 
anomalous behavior in these distributions in molecules 
and molecular fragments, e.g. OH and CF; (2) ion rota- 
tional distributions that results from REMPI, the under- 
lying dynamics of these processes, and the identifica- 
tion of schemes for enhancing state selectivity in these 
distributions; (3) use of photoelectron angular distribu- 
tions produced by REMPI to probe molecular align- 
ment, an important dynamical feature in gas-surface 
collisions and molecular fragmentation. 
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os are the interactions of hyperthermal (10- 
100 eV) and keV ions with clean and adsorbate-cov- 
ered metal surfaces, with particular emphasis on ion- 
surface charge exchange processes. Nonadiabatic 
resonant charge transfer to hyperthermal energy K+ 
scattered from clean and adsorbate-covered Cu(001) 
and Cu(110) were observed. Very small coverages of 
alkali adsorbates (< or= 0.05 ML) dramatically in- 
creased the charge transfer rate. Classical trajectory 
calculation was used to determine the scattered K+ 
velocities, and a numerical solution of the Brako- 
Newns equations for nonadiabatic resonant electron 
tunneling to a single K level to determine the ion sur- 
vival probability. Very good agreement with experiment 
was obtained, once the adsorbate-induced inhomo- 
— in the electrostatic potential were modeled. 

oth experimental and theoretical capabilities were 
extended to study more complex charge transfer be- 
havior. The extended model treats systems with sever- 
al atomic states participating in the charge transfer. A 





time-of-flight detector for neutral alkalis and a UHV 
sample preparation chamber were completed. We 
have observed, for Li+ scattering from low work func- 
tion surfaces, Li+, Li-, Li(0) and excited state Li(0) in 
the scattered flux and, for 0+ scattering from Cu, 0+ 
and O- in ratios that vary dramatically with beam 
energy and scattering geometry. We are measuring 
branching ratios for these different final states to test 
our extended model. Studies were begun of charge 
transfer and dissociation for hyperthermal O+2 scat- 
tered from clean and adsorbate-covered Cu(001). 
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The reactions of C(3P) with H2 and O2 were studied at 
high temperature in reflected shock wave experi- 
ments. C atoms were detected at 156.1 nm YY atomic 
resonance absorption spectroscopy (ARAS). Con- 
trolled levels of C atoms for calibrating the ARAS diag- 
nostic were made by high-temperature pyrolysis of 
highly dilute CH4/Ar mixtures. For kinetics experi- 
ments, C atoms were formed by pyrolysis of C302 
above 2300 K and by ArF excimer photolysis of C302 
below 2050 K. Atomic carbon is an important reactive 
component of hydrocarbon flames. Although a minor 
species in most combustion situations, C atoms play a 
role in hydrocarbon oxidation and in NOx formation 
and removal. Several workers have postulated reac- 
tion -1 to be the principal source of C atoms in rich 
hydrocarbon flames. 
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Transport of picrate and tetramethylammonium ions 
across an agar or PVC gel/liquid boundary formed be- 
tween water and nitrobenzene has been investigated 
as a model for a study to determine electrochemically 
various semihydrophobicions. Linear calibration 
curves were obtained for concentrations > or = 10 to 
the minus 4th power per mole. Charge transport due to 
ion transfer between water and nitrobenzene was 
studied in either direction. Cyclic voltammetry, as a 
main investigative tool, indicated reversible transfer 
and diffusion control both in the solution and in the gel. 
Utilization of a small contact area (microinterface) was 
suggested for a practical analytical application. The 
microscopic size limits greatly the effect of a potential 
drop arising from the solution resistance. This follows 
the principle used in the work with ultramicroelec- 
trodes. The gel soiidification technique has been used 
to stabilize mechanically the interface. 
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AD-A235 261/5/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Chemistry. 


Porphyrin-Cyclophanes: Inclusion Complexation 
and X-Ray Crystal Structure of a Zinc Octamethyl- 
diphenylporphyrin. 

D. R. Benson, R. Valentekovich, C. B. Knobler, and 
F. Diederich. 1991, 24p Rept no. TR-4 

Contract NO0014-89-J-1611 

Availability: Pub. in Tetrahedron, v47 p2401-2422 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


The synthesis, characterization, and complexation 
properties of two novel porphyrincyclophanes are re- 
ported. In the first system, one face of an octamethyl- 
diphenylporphyrin is capped by one diphenylmethane 
unit. In the second system, both faces of a tetraphenyl- 
porphyrin are strapped by diphenylmethane units. The 
x-ray crystal structure has been determined for the 
singly-capped zinc octamethyldiphenylporphyrin. In an 
effort to model the remarkable properties of heme- 
containing enzymes, chemists have prepared a multi- 
tide of elegant superstructured porphyrins. Capped, 
bridged, or strapped porphyrins mimic (1) the oxygen 
transport and storage proteins hemoglobin and myog- 
lobin, (2) the oxygen-reducing cytochrome C oxidase, 
(3) the hydrocarbon-oxidizing cytochrome P-450 en- 
zymes, and (4) the primary electron transfer processes 
at photosynthetic reaction centers. Cytochrome P-450 
enzymes are heme-containing monooxygenases 
which bind and subsequently epoxidize or hydroxylate 
a great variety of unactivated aliphatic and aromatic 
hydrocarbons. 
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AD-A235 263/1/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Chemistry. 
Solvent Effects in Molecular Recognition. 

D. B. Smithrud, E. M. Sanford, |. Chao, S. B. 
Ferguson, and D. R. Carcanague. 1990, 12p Rept 
no. TR-3 

Contract N00014-89-J-1611 

Availability: Pub. in Pure and Applied Chemistry, v62 
n12 p2227-2236 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


Synthetic cyclophane hosts form stable and highly 
structured inclusion complexes with organic molecules 
in aqueous solutions. The solution geometries of these 
complexes are determined in a conformational analy- 
sis using Monte Carlo methods. Solvation-desolvation 
processes are a central factor in determining the sta- 
bility of apolar inclusion complexes. The tight binding 
of small aromatic solutes in water is entropically unfa- 
vorable and is predominantly enthalpy-driven. A large 
part of the favorable enthalpy term for strong complex- 
ation in water results from its specific contributions. 
Electron donor-acceptor interactions stabilize com- 
plexes between electron-rich cyclophane hosts and 
electron-deficient aromatic substrates; however, they 
may be masked by specific solvation effects. Comput- 
er liquid phase simulations are undertaken to evaluate 
at a microscopic level the origin of such solvation ef- 
fects. The progress in the modeling studies is de- 
scribed. Apolar complexation also occurs in organic 
solvents. Solvents like 2,2,2-trifluorethanol and ethyl- 
ene glycol come close to water in their ability to pro- 
mote apolar complexation. 
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AD-A235 264/9/GAR PC A02/MF A01 
Dayton Univ., OH. Dept. of Chemistry. 

Structural Transformations in Crystalline Oli- 
gomers of Polyparaphenylene. 

K. N. Baker, H. C. Knachel, A. V. Fratini, and W. W. 
Adams. 1989, 8p AFOSR-TR-91-0470, 

Grant AFOSR-88-0044 

Availability: Pub. in Materials Research Society Sym- 
posium Proceedings, v134 p497-503 1989. Available 
only to DTIC users. No copies furnished by NTIS. 


We report the room and low temperature crystal struc- 
tures of the unsubstituted p-quinquepheny! (PQP) and 
p-sexiphenyl (PSP), and substituted 2,4-diphenyl-p- 
quinquephenyl (DPQP), 2,6-diphenyl-p-septiphenyl 
(DPSP), and 1,2,4-triphenylbenzene (TPB) polypara- 
phenylene oligomers. The unsubstituted oligomers ex- 
hibit a solid state transition when cooled from room 
temperature to 110K, as indicated by a change in crys- 
tallographic space group. No transition is observed for 
the substituted oligomers other than the usual thermal 
contraction of the unit cell. The transition observed for 
the unsubstituted oligomers is interpreted in terms of a 
conformational change from an averaged planar struc- 
ture to a static non-planar one. Comparisons of room 
— and low temperature crystal data are pre- 
sented. 
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AD-A235 297/9/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Chemistry. 
Negative lon Photodetachment as a Probe of the 
Transition State Region: The | + HI Reaction. 
Interim rept. 1-30 Apr 91. 

D. M. Neumark. 30 Apr 91, 42p Rept no. TR-7 
Contract N00014-87-K-0495 


The study of the transition state of bimolecular reac- 
tions using negative ion photodetachment is de- 
scribed. The | + HI reaction is used as an example of 
this method. The photoelectron spectrum of IHI(-) 
shows resolved vibrational features assigned to a pro- 
gression in the antisymmetric stretch mode of the neu- 
tral IHI complex. Threshold photodetachment studies 
of this system at higher resolution show additional 
structure that arises from two sources: (1) resonances 
supported by the | + IH! potential energy surface and 
(2) transitions to nearly free internal rotor states of the 
IHI complex. The photoelectron spectrum of the clus- 
ter anion IDI(-)(N20) is also described. 
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AD-A235 309/2/GAR PC A06/MF A01 
Aerodyne Research, Inc., Billerica, MA. 

Boron Combustion Model Development with Ki- 
netic Sen Analysis and Measurement of Key 
Chemical Rate Parameters. 

Final rept. 1 Jan 88-31 Dec 90. 

R. C. Brown, C. E. Kolb, S. Y. Cho, R. A. Yetter, and 
H. R. Rabitz. Jan 91, 109p AFOSR-TR-91-0387, 
Contract F49620-88-C-0048 


This report presents kinetics models for the chemically 
facilitated gasification of the ubiguitous boron oxide 
coating that inhibits particulate boron ignition and the 
second stage high temperature boron surface burning 
that occurs once the oxide coating has been removed. 
These models include a homogeneous gas phase oxi- 
dation mechanism consisting of 19 chemical species 
and 58 forward and reverse elementary reactions, mul- 
ticomponent gas phase diffusion and heterogeneous 
reactions between gas phase oxidation products and 
the boron oxide/boron surface. Kinetic mechanisms 
are formulated to describe the heterogeneous surface 
reactions for both B203(1) and B(s) surfaces in terms 
of simple adsorption and desorption reaction steps. 
Thermochemical parameters for these reaction steps 
are estimated from the current heats of formation and 
gas phase bond energies for the major reactants. Re- 
action rate parameters are estimated from available 
experimental data or using elementary transition state 
theory arguments. 
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DE91010000/GAR PC A03/MF A01 
Wyoming Univ., Laramie. Dept. of Chemistry. 
Solid-surface luminescence analysis. Progress 
report, 1 February 1990-14 January 1991. 

R. J. Hurtubise. 1991, 15p DOE/ER/13547-2 
Contract FG02-86ER13547 

Sponsored by Department of Energy, Washington, DC. 


Several fundamental luminescence parameters were 
calculated for model compounds on (beta)-cyclodex- 
trin/salt mixtures. A number of correlations were de- 
veloped for the interactions of the model compounds 
with the (beta)-CD matrices. With model compounds 
adsorbed on filter paper, several basic equations were 
developed that relate radiative and nonradiative rate 
constants to activation energies. These equations will 
be important in defining specific processes that occur 
in filter paper. The modulus of filter paper has been 
related to various luminescence processes of the ad- 
sorbed compounds. Also, it has been possible to de- 
velop linear equations that relate the modulus of filter 
paper to the phosphorescence lifetimes of the ad- 
sorbed compounds. As reported previously, (beta)-cy- 
clodextrin ((beta)-CD)/salt mixtures are excellent solid 
matrices for obtaining room-temperature fluorescence 
(RTF) and room-temperature phosphorescence (RTP) 
from adsorbed compounds. By using benzo(f)quinoline 
(B(f)Q) and 4-phenylphenol (4-PP) as model com- 
pounds adsorbed in (beta)-CD/salt mixtures, fluores- 
cence and phosphorescence quantum yields, fluores- 
cence and phosphorescence polarization values, and 
phosphorescence lifetimes were obtained as a func- 
tion of temperature from 296 K to 93 K. As mentioned 
in the last progress report, it is possible to relate the 
heat capacity of sodium acetate to the nonradiative 
rate constant of the triplet state of the adsorbed anion 
of p-aminobenzoic acid. From the RTF lifetimes of 
B(f)Q and 4-PP adsorbed on filter paper and earlier lu- 
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minescence data, several photophysical parameters 
were calculated. In addition, a number of equations 
that relate radiative and nonradiative rate constants to 
preexponential factors and activation energy terms 
were considered. 


148,365 
DE$1010226/GAR PC A04/MF A01 
Lawrence Berkeley Lab., CA. 

Electrocatalysts for oxygen electrodes. Final 
report. 

oe + 

E. Yeager. Oct 90, 73p LBL-29696 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of this research was an in-depth 
understanding of the factors controlling O(sub 2) re- 
duction and generation on various electrocatalysts and 
the use of this understanding to identify much higher 
activity, stable catalysts. The following is a brief sum- 
mary of the research for the period 1 April 1989 to 31 
March 1990. (1) Transition metal monomeric and 
sheet-polymeric macrocycle catalysts -- The iron tetra- 
sulfonated phthalocyanine (FeTsPc) complex ad- 
sorbed on an electrode surface has high activity for the 
4-electron reduction of O(sub 2) to water or OH(sup 
(minus)) in alkaline solutions. (2) by wee 
electrodes -- Poly(4-vinyl pyridine) (PVP)-modified 
electrodes with adsorbed CoTsPc exhibited much 
higher catalytic activity for O(sub 2) reduction than the 
electrode with only adsorbed CoTsPc in acid solutions. 
(3) Transition metal oxide catalysts and bifunctional 
electrodes -- Anion-exchange membranes were found 
to greatly improve the performance of the pyrochlore- 

bifunctional oxygen electrodes when operating 
in the O(sub 2) generation mode. (4) Catalyst supports 
-- The use of mildly fluorinated carbon blacks as cata- 
lyst supports for platinum was explored in cooperation 
with the Electrosynthesis Company (ESC). 23 refs., 28 
figs., 7 tabs. 
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DE$1010227/GAR 

Lawrence Berkeley Lab., CA. 

Ex-situ and in-situ spectroscopic studies of the 

— film on lithium in non-aqueous solvents. 
inal report. 

Progress rept. 

D. A. Scherson, and G. S. Chottiner. Oct 90, 32p 

LBL-29697 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


The main aim of this research is to elucidate the struc- 
ture and composition of lithium-non-aqueous solvent 
passive films by using an array of ex-situ and in-situ 
spectroscopic techniques including Auger Electron 
and X-ray Photoelectron Spectroscopies (AES and 
XPA, respectively), temperature programmed desorp- 
tion (TPD), and Fourier Transform Reflection Absorp- 
tion Infrared Spectroscopy (FTIRRAS). Attention 
during this past year has been focused on the reaction 
of tetrahydrofuran (THF) with lithium. 5 refs., 9 figs. 
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DE91010277/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Dev it of a molecular mechanics force field 
for clays. 1, Structure and ir rum of kaolinite. 
A. G. Stelipfiug, J. B. Nicholas, K. A. Carrado, G. L. 
Keldsen, and R. E. Winans. 1991, 18p ANL/CP- 
72082, CONF-910402-9 

Contract W-31109-ENG-38 

American Chemical Society (ACS) national meeting 
(20st), Atlanta, GA (USA), 14-19 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


The purpose of this work was to apply molecular mod- 
eling techniques to the study of silicate clays to deter- 
mine their structure and dynamics. Previous studies of 
related materials suggested that the results obtained 
would be of sufficient accuracy to compare to experi- 
ment. In addition, more accurate, ab initio calculations 
on such large molecules are nearly impossible at the 
present time, even on large supercomputers. Our mod- 
eling efforts begin with kaolinite, an important and 
common clay mineral from the Kaolin or Kandite 
ge. This class of minerals is made up of a a 

i(Al, Fe)-O tetrahedral sheet linked to a single Al(Mg, 
Fe)-OH octahedral sheet in regular succession. As 
such, these clays are also called 1:1 minerals. 17 refs., 
3 figs., 3 tabs. 
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Pennsylvania State Univ., University Park. Dept. of 
Chemistry. 

Experimental and computation studies of polar 
solvation. Progress report. 

1990, 32p DOE/ER/14020-2 

Contract FG02-89ER14020 

Sponsored by Department of Energy, Washington, DC. 


This report from the Pennsylvania State University 
contains seven sections: (1) radiative rate effects in 
solvativatochromic probes; (2) intramolecular charge 
transfer reactions; (3) Solvation dynamics in low tem- 
perature alcohols; (4) lonic solvation dynamics; (5) sol- 
vation and proton-transfer dynamics in 7-azaindole; (6) 
computer simulations of solvation dynamics; (7) solva- 
tion in supercritical fluids. 20 refs., 11 figs. (WET) 
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DE91010396/GAR PC A03/MF A01 
Northwestern Univ., Evanston, IL. Dept. of Chemistry. 
Supported organometallic complexes: Surface 
chemistry, spectroscopy, and catalysis. Annual 
technical report for April 1, 1991. 

Progress rept. 

T. J. Marks. 1991, 16p DOE/ER/13511-4 

Contract FG02-86ER13511 

Sponsored by Department of Energy, Washington, DC. 


Adsorbing organometallic molecules onto the surfaces 
of inorganic supports such as Al(sub 2)O(sub 3), 
MgCi(sub 2), SiO(sub 2), etc. can result in dramatic en- 
hancements in catalytic activity. The reasons for this 
and the structures of the resulting surface organome- 
tallic centers are not well understood. We have ad- 
dressed this problem using actinide and early transi- 
tion metal complexes as model adsorbates. Character- 
ization tools include catalytic and stoichiometric reac- 
tion chemistry, reaction kinetics and isotopic labeling, 
quantitative poisoning studies, model solution chemis- 
try, and a wide array of surface-sensitive spectrosco- 
pies such as CPMAS NMR, EPR, and UV-VIS as well 
as titration calorimetry. These chemical and physical 
experiments are closely coupled to model solution 
chemistry to provide maximum information yield. 4 
refs., 2 figs. 
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DE91010850/GAR 
Cincinnati Univ., OH. 
Surface chemistry of electrocatalysts. 
report, (July 1986-August 1990). 

Progress rept. 

A. T. Hubbard. 1990, 42p DOE/ER/45247-4 
Contract FG02-86ER45247 

Sponsored by Department of Energy, Washington, DC. 


This final report contains sections describing: (a) Elec- 
trodeposition of lead at Pt(111) surfaces; (b) surface 
electrochemistry of adsorbed sulfur compounds; (c) in- 
fluence of surface structure on adsorption and elec- 
trolysis; (d) quantitation of molecular — by Auger 
spectroscopy; and, (e) electron energy-loss spectros- 
copy of electrode surfaces. 165 refs., 1 fig. (WET) 
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DE91010914/GAR 
Rochester Univ., NY. 
Femtosecond studies of surface electron transfer 
process at semiconductor interfaces. Final report, 
September 1, 1985-October 31, 1990. 

Progress rept. 

R. J. D. Miller. 1990, 31p DOE/ER/13455-4 

Contract FG02-85ER13455 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The primary focus of this research was to develop new 
spectroscopies applicable to the study of carrier dy- 
namics at semiconductor surfaces. The progress 
made during the tenure of this grant includes the de- 
velopment of three novel techniques for surface stud- 
ies: Surface Restricted Transient Grating Spectrosco- 
py, Surface Acoustic Wave (SAW) spectroscopy, and 
Surface Space-charge Electro-optic Sampling. Fur- 
ther, these techniques were then applied to the study 
of carrier dynamics at n-TiO(sub 2) and n-GaAs inter- 
faces. The — results were that hole carrier reac- 
tion dynamics at TiO(sub 2) surfaces involves therma- 
lized hole carriers at the surface on 100 psec time 
scales. A large effective hole mass of TiO(sub 2) is 
found m(sub h) greater than 3m(sub e) which negates 
any possibility of hot hole transfer. In contrast, the 
Studies at n-GaAs (100) surfaces found hole carrier 
transfer to be faster than 30 psec and appears to be 
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direct, without the intermediacy of surface states. The 
hole carrier transport to the surface is found to be 
faster than 300 fsec and approaches the ballistic limit 
for transport. Therefore, the hole carriers do arrive with 
large amounts of excess energy at the surface. These 
results indicate that at least some fraction of the hole 
carriers are transferring unthermalized. The impor- 
tance of this in solar energy collection is that this work 
supports, at least from a fundamental standpoint, the 
possibility of exploiting hot carriers to avoid thermal 
energy loss mechanisms and enhance conversion effi- 
ciency. These studies are the first to provide direct 
time resolved (not diffusion limited) studies of surface 
reaction dynamics. In addition, the approach provides 
the highest possible resolution for studying surface re- 
actions in the time domain. The specific results for 
both TiO(sub 2) and GaAs surface will be discussed 
below. 32 refs., 1 fig. 
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DE91011089/GAR 

Oak Ridge National Lab., TN. 
Synthesis of atomistic and continuum modelling of 
intermetallic alloys. 

. L. Fu, and M. H. Yoo. 1991, 12p CONF-9104224- 


Contract AC05-840R21400 

Computational research on materials conference, 
Morgantown, WV (USA), 15-17 Apr 1991. Sponsored 
by Department of Energy, Washington, DC. 
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The mechanistic understanding of yield and flow 
strengths and brittle fracture behavior of ordered tran- 
sition-metal aluminides has been critically assessed on 
the basis of quantum mechanical total-energy calcula- 
tions, and anisotropic elasticity theory of dislocations 
and cracks. The bonding mechanism is described by 
the combination of charge transfer (from Al to transi- 
tion-metals) and strong p-d hybridization effects. The 
strong ordering behavior of Ni-base aluminides is at- 
tributed to the size difference and electrochemical dif- 
ference between constituent elements. The calculated 
(and observed) defect structure of NiAl-constitutional 
vacancies in Al-rich NiAl, and substitutional defects in 
Ni-rich NiAl-is well correlated with the proposed bond- 
ing mechanism and ordering behavior of aluminides. 
The ground-state elastic constants, various shear fault 
energies, and cleavage energies are calculated for alu- 
minides of cubic (L1(sub 2) and B2) and tetragonal 
(L1(sub 0) and DO(sub 22)) structures. The anomalous 
yield and flow behavior of Ni(sub 3)AI is analyzed by 
means of symmetry considerations and the interaction 
torque effect on the mobility of superdislocations sub- 
jected to generalized applied stress. The calculation 
suggests that the elastic shear anisotropy is the major 
driving force underlying the positive temperature de- 
pendence of yield strength. The ideal cleavage 
strength is determined by the surface electronic struc- 
ture calculation, and the critical stress-intensity factor 
for Mode-| crack is obtained using the calculated 
cleavage energies and elastic constants. The reported 
cleavage habit planes of (110) for NiAl and (100) for 
FeAl are interpreted in terms of cleavage energy ani- 
sotropy and the orientation dependence of crack-tip 
plasticity. The mechanism underlying the hydrogen-in- 
duced embrittlement effect in FeAl is investigated by 
first-principles total-energy approach. 
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DE91011187/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

From electronic structure to alloy phase stability. 
P. E. A. Turchi, M. Sluiter, F. J. Pinski, D. D. 
Johnson, and G. M. Stocks. 27 Feb 91, 17p UCRL- 
JC-106784, CONF-9106146-2 

Contract W-7405-ENG-48 

Japan Institute of Metals (JIM) international symposi- 
um on intermetallic compounds: structure and me- 
chanical properties (6th), Sendai (Japan), 17-20 Jun 
1991 _— by Department of Energy, Washing- 
ton, DC. 


The study of phase stability, including order-disorder 
phenomena and structural transformations, in substitu- 
tional alloys is of great theoretical and technological 
interest. The goal is to perform ab-initio calculations of 
thermodynamical properties of alloys. These calcula- 
tions combine accurate quantum mechanical and sta- 
tistical descriptions of the total alloy free energy. The 
study of the interplay between electronic structure 
properties, crystalline effects and configurational 
order, at a microscopic level, will be successfully illus- 
trated for Cu-Zn, Fe-Cr and Fe-V alloys, thus demon- 





strating the validity and the predictive power of our ad- 
vanced methodology. 17 refs., 3 figs. 
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Oak Ridge National Lab., TN. 
Surface structures and the orthorhombic transfor- 
mation of thin film BaSi2 on silicon. 
R. A. McKee, F. J. Walker, and J. R. Conner. 1991, 
16p CONF-910406-2 
Contract AC05-840R21400 
ing meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Saati by Department of Energy, Washington, DC. 


The epitaxial structural development and surface reac- 
tions of barium metal with silicon have been studied as 
a function of surface coverage. BaSi(sub 2) is orthor- 
hombic, and grows epitaxially on Si(001) and Si(111) 
for surface coverages greater than 1 monolayer (ML). 
From 0 to 1 ML a series of ordered surface structures 
develops that suggests a cubic Ba-Si compound. Re- 
flection high energy electron diffraction (RHEED), 
Auger and x-ray photoelectron spectroscopy (XPS) 
data have been obtained in this thin film regime that 
support a chemical reaction and compound formation 
between barium — silicon for all barium coverages. 
In bulk form, at high pressures, BaSi(sub 2) can be sta- 
bilized into the cubic SrSi(sub 2) structure. We — 
that epitaxial strain at the silicon surface provides a 
mechanism for stabilizing the low-coverage precursors 
of the orthorhombic BaSi(sub 2). 14 refs., 5 figs. 
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DE91621840/GAR PC A03/MF A01 

— Centre for Theoretical Physics, Trieste 
ly). 

Hydrogen chemisorption on a tight-binding solid: 

Influence of partial occupation of the impurity 

level on the electron characteristics. 

R. Cardenas. Dec 89, 26p IC-89/375 

U.S. Sales Only. 


The influence of partial occupation of the impurity level 
on the adatom-substrate hopping and the coverage 
behaviour of the electron characteristics of chemisorp- 
tion is investigated in the framework of the Composite 
Hamiltonian Method. The calculations are carried out 
within the Hartree-Fock approximation for the elec- 
tronic component of the adsorbate and the Bragg-Wil- 
liams approximation for the ionic component. Model 
calculations for rg chemisorption on the (100) 
surface of a simple cubic lattice are carried out. A sig- 
nificant change in the coverage behaviour of the 
system for the large values of these correlations is 
found. In all cases they lead to a significant damping of 
the adatom charge, a result closer to the experimental 
situation. This damping effect as well as the intra- 
atomic Coulomb correlations must be considered for a 
correct description of the charge transfer. (author). 17 
refs, 4 figs. (Atomindex citation 22:024087) 
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land). Chemistry Div. 
Characterization of a condensation-type monodis- 
perse aerosol generator (MAGE). 
K. D. Horton, R. D. Miller, and J. P. Mitchell. Sep 89, 
7 AEEW-R-2555 

. Sales Only. 


For many purposes, it is highly desirable to produce 
uniform-sized particles rapidly in the range between 
0.1 and 2 (mu)m metric diameter. A new conden- 
sation-type aerosol generator (designated MAGE) has 
been studied experimentally as a possible technique 
for the provision of test aerosols of this type. These 
studies have shown that selection of the operating 
conditions, particularly the gas flow rates through the 
system and reheater temperature, is required if aero- 
sols of acceptable monodispersity are to be produced. 
(author). (Atomindex citation 22:025073) 
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Etude experimentale des interfaces gaz-liquide 
par reflexions de neutrons. (Experimental study at 

gas-liquid intr interfaces by neutron reflection). 

hese (D. es Sci). 

X. D. Sun. 1988, 133p FRCEA-TH-280/A 

In French. 

U.S. Sales Only. 
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We have developed a new technique for studying the 
gas-liquid interface by neutron reflection. The method 
is based on time of flight (TOF) method which avoids 
any movement of the sample during measurement. It is 
a great advantage especially for a liquid sample. We 
first describe the theory of neutron reflection. The 
index of reflection is less than unity for most materials, 
so that total reflection may be observed when the 
angle of incidence is less than the critical angle. We 
show that the properties of a surface can be deduced 
from its neutron reflection near this critical angle. We 
use this method for a polymer solution surface: near 
the surface there is a concentration gradient. Mean 
field theory and scaling law predict a concentration 
profile obeying a power law. The choice of isotopes of 
the polymer and the solvent changes the interaction 
between the neutron and the material for a given con- 
centration profile. Therefore it is possible to measure 
the concentration profile from a neutron reflection 
curve. The new experimental results contain much in- 
teresting information. We have compared them to the 
theoretical predictions. The work which we have done 
permits us to determine the characteristics of the opti- 
mal experimental conditions. These conditions are 
very useful for building a new reflectometer which will 
be installed nearby the Orphee reactor. (ERA citation 
16:008926) 
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DE91772047/GAR 
Styrelsen foer 
(Sweden). 
Catalyst design in theory and practice. 

1989, 72p STU-88-3452, CONF-8811363 

Catalyst design in theory and practice, Stockholm 
(Sweden), 8 Nov 1988 

U.S. Sales Only. 


The Royal Swedish Academy of Engineering Sciences 
has, with financial support from the National Board for 
Technical Development and the National a. Ad- 
ministration, arranged a symposium to raise the 

ish level of competence within the field of catalysis. 
The aim of this symposium was to discuss the prob- 
lems of selecting and manufacturing solid catalysts for 
industrial use. The symposium was divided into two 
parts. The first was devoted to problems in bridging the 
gap between theory and industrial practice, while the 
second part reviewed some problems in manufactur- 
| catalysts for refining heavy oils and for eliminating 
NO(sub x) in combustion processes. 
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N91-22412/1/GAR PC A07/MF AO1 
Technische Univ. Eindhoven (Netherlands). Lab. of In- 
organic Chemist 

Spectroscopic Stud of Silica Gel Formation from 
Aqueous Silicate Solutions. 

Ph.D. Thesis. 

P. W. J. G. Wijnen. 1990, 143p ETN-91-99164 
Sponsored by Netherlands Dept. of Economic Affairs. 


A combined SAXS (Small Angle X-ray Scattering) and 
NMR (Nuclear Magnetic Resonance) spectroscopical 
investigation of the formation of silica gels from aque- 
ous silicate solutions is presented. Principles of fractal 
geometry are reviewed. The formation of aqueous pre- 
cursor solutions is investigated. Silicon 29 NMR results 
for the oligomerization of aqueous monosilicic acid at 
high pH values are discussed in terms of the intermedi- 
ate silicate species formed in the oligomerization reac- 
tions. The influences of silica concentration and poly- 
valent cations on aggregation kinetics of aqueous sili- 
cate solutions are discussed. The role of cations at two 
PH values typical for silica gel preparation is reviewed. 
Structural aspects of transformations in the silica gel 
systems are discussed. The implications of ageing on 
the size and structural arrangement of primary building 
units are discussed and analyzed in terms of the com- 
bination of results obtained from solid state silicon 29 

, SAXS and gas adsorption techniques. The 
impact of the study on molecular chemical insight in 
silica gel formation is discussed. 


148,380 

N91-22413/9/GAR PC A0O5/MF A01 
Technische Univ. Eindhoven (Netherlands). 

Oxidative Coupling of Methane over Lithium Pro- 
moted Magnesia. 

Ph.D. Thesis. 

J. M. N. Vankasteren. 1990, 84p ETN-91-99216 
Sponsored by Netherlands Organization for Applied 
Scientific Research TNO, Delft and Commission of the 
European Communities. 
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The direct conversion of methane into ethylene via the 
oxidative coupling process, where methane is convert- 
ed into ethylene and water with the aid of oxygen in the 
prescence of a catalyst, is studied. Focus is on the lith- 
ium doped magnesia (Li/MgO) catalyst. _— for 
the preparation method of this catalyst, the working 
principle and the influence of this catalyst on the — 
ane conversion are studied extensively. A good i —— 
into the working principle of the catalyst Li/MgO for 
direct conversion is provided. Li/MgO is shown to offer 
perspectives for future use provided that improvement 
of the stability of the catalyst is achieved. 


148,381 
N91-22414/7/GAR PC A03/MF A01 
on Univ. of an Eapene a, 


‘ochemistry of a 
fang Soe — in Gutturie J Acid Sol ~~ Shan 


T. Laitinen. Oct 90, 30p ETN-91-99261 

Sponsored by Finnish Academy of Technology, Hel- 
sinki; Bulgarian Academy of Sciences; Foundation of 
Technology; Helsinki Unw., Finland; Neste Oy; Hilma 
and Heikki Honkanen Foundation: and Oskar Oeflund 
Foundation. 


The effect of Sb on the electrochemical behavior of Pb 
in H2SO4 solutions is clarified using two different ap- 
proaches. First, Sb is found to increase the rate con- 
stant for the parabolic growth of oxide on Pb in the 
PbO2 potential region. This indicates that the pres- 
ence of Sb increases the diffusion rate of oxygen spe- 
cies in the Pb oxide layer. Second, the electrochemical 

behavior of pure Pb, pure Sb, and Pb-Sb eutectic is 
investigated from a mechanistic point of view. The re- 
lease of soluble Pb(IV) species into H2SO4 during the 
polarization of Pb is proved, and their role is discussed. 

A mechanism for the dissolution of Sb is suggested. 

Only trivalent soluble and solid oxidation products of 
Sb are detected, even at potentials well above the 
equilibrium potential of the Sb(V)/Sb(IIl) couple. Sb is 
found to affect the electrochemical behavior of Pb 
both via the formation of a doped Pb oxide or a mixed 
Pb-Sb oxide, which improves the conductivity of the 
anodic layer, and via the adsorption of Sb species on 
the oxidation products of Pb. 


148,382 

N91-22841/1/GAR PC A10/MF A02 
Technische Univ. Eindhoven ——_ 

Build-Up and Relaxation of Molecular Orientation 


A. A. M. Flaman. 1990, 223p ETN-91-99176 


A numerical simulation model for the analysis of the 
building up and the relaxation of molecular orientation 
during the manufacture of injection molded products in 
order to understand the mechanism and to develop 
methods to reduce the frozen-in orientation is devel- 
oped. Attention is focused on thermoplastic materials 
and simple geometries. The constitutive equations of 
the material are described using an extended version 
of the viscoelastic material model developed by 
Leonov and are coupled with the conservation laws, 
resulting in a set of nonlinear coupled partial differen- 
tial equations which are solved using a finite element 
method. The method can be used to optimize the proc- 
essing conditions and the geometry of the insulation 
layer together with a heat flux profile to mold high qual- 
ity products with minimum frozen in orientation. The 
application of a heater minimizes the frozen in birefri- 
gence at the wall while a prescribed packing pressure 
profile minimizes the level of the intermediate zone. 


148,383 
N91-22846/0/GAR PC A02/MF A01 
Houston oa TX. 

| Studies of Molecular Collisions. 
Final Report. 
S - Kouri. 1991, 10p NAS 1.26:188190, NASA-CR- 


8190 
Guaaee NAG2-503 


The following subject areas are covered: (1) total inte- 
gral reactive cross sections and vibrationally resolved 
reaction probabilities for F + H2 = HF + H; (2) a the- 
oretical study of inelastic O + N2 collisions; (3) body 
frame close coupling wave packet approach to gas 
phase os rotor inelastic collisions; (4) wave 
packet study of gas phase atom-rigit motor scattering; 
(5) the application of optical potentials for reactive 
scattering; (6) time dependent, three dimensional body 
frame quantal wave packet treatment of the H + H2 
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exchange reaction; (7) a time dependent wave packet 
approach to atom-diatom reactive collision probabil- 
ities; (8) time dependent wave packet for the complete 
determination of s-matrix elements for reactive molec- 
ular collisions in three dimensions; (9) a comparison of 
three time dependent wave packet methods for calcu- 
lating electron-atom elastic scattering cross sections; 
and (10) a numerically exact full wave packet ap- 
proach to molecule-surface scattering. 


148,384 

PBS1-194308/GAR PC A06/MF A01 
Eaton Corporate Research and Development-Milwau- 
kee Center, WI. 

Desiccation Processes and Materials. Final Report, 
February 1987- ber 1990. 

S. Y. Pusatcioglu. 90, 124p GRI-91/0085 
Contract GRI-5087-293-1462 

Sponsored by Gas Research Inst., Chicago, IL. 


The objective of the research was to develop an ad- 
vanced desiccant material that would improve the effi- 
ciency and cost effectiveness of gas-fired desiccant air 
conditioning systems. The technical approach was to 
apply ionic polymer material and Langmuir-Blodgett 
film fabrication technologies for low-cost fabrication of 
high performance desiccant matrices. A Langmuir- 
Blodgett (LB) film deposition facility was set up to test 
thin film polymers on silicon wafers. A measurement of 
water uptake on silicon wafers has not been success- 
ful due to a critical relationship between sample size 
and sensitivity of state-of-the-art instrumentation. The 
research was successful in identifying a Type 1M poly- 
mer-based material as a result of testing of adsorption 
and desorption isotherms of 15 polymers in thick film 
form. Crosslinked polystyrene sulfonic acid sodium 
form (XPSSA) was identified as the most promisi ng 
polymer with respect to the stated objectives. XPSS, 
polymer exhibits water sorption characteristics with 
negligible hysteresis and no deliquescence. 


148,385 

PB91-199281/GAR PC E05/MF E05 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). Direction de la Physique 
Generale. 

Caracterisation des Decharges d’Oxygene par 
DRASC (Characterization of Oxygen Discharges 
Using CASRS (Coherent Anti-Stokes Raman Scat- 
tering)). 

Final rept. 

M. Lefebvre, and M. Pealat. May 90, 48p ONERA- 
RF-58/7131-PY 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


CASRS (coherent anti-Stokes Raman _ scattering) 
measurements were made to characterize the molecu- 
lar oxygen excited by a light or microwave discharge. 
The results show that, in the positive column of the 
light discharge, the rotation and vibration temperatures 
of the basic electron triplet Sigma state are under 
1,000 K. Excitation is stronger in the microwave dis- 
charge: rotation and vibration temperatures reach 
3,000 and 4,000 K respectively. The results from the 
positive column underscore the important role of 
atoms in discharge kinetics: their presence results in 
similar rotation and vibration temperatures. In the 
microwave discharge, rotational and vibrational excita- 
tion reaches its peak in the center of the discharge 
where there is coupling between the microwave power 
and the gas. Moreover, the decrease in the partial 
pressure of the triplet sigma state in the area shows 
ee the concentration of excited gases is at its peak 
ere. 


148,386 

PB91-199695/GAR PC A03/MF A01 

Membrane Technology and Research, Inc., Menlo 

Park, CA. 

— Composite Membranes for Gas Separa- 
ion. 


J. G. Wijmans. Nov 88, 33p NSF/ISI-88133 

Grant NSF-ISI87-60327 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


The program concerns the preparation of a new type 
of ultrathin gas separation composite membrane. An 
interfacial polymerized layer was formed on the sur- 
face of a composite support membrane consisting of a 
microporous support overcoated with a 1 to 2 microm- 
eter thick rubber sealing layer. The separation proper- 
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ties are solely determined by the interfacial polymer- 
ized layer. Several different polymerization chemistries 
and different sealing layer materials were evaluated. 
The best gas separation membranes were obtained by 
reacting 1,6-hexanediamine with 1,3,5-benzenetricar- 
bony! trichloride on a silicone rubber-coated polysul- 
fone support. The membrane is selective for hydrogen 
over carbon dioxide and short-chain hydrocarbons. 
This shows that the membrane separates gases on 
the basis of their molecular size rather than by their 
solubility in the membrane. The membrane’s hydro- 
— dioxide selectivity of 16 is exceptionally 
igh. 


148,387 

PBS1-202846 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Molecular Spectroscopy Div. 

Time- and State-Resolved Measurements of Nitric 
Oxide Dimer Infrared Photodissociation. 

Final rept. 

M. P. Casassa, J. C. Stephenson, and D. S. King. 
1988, 11p 

Pub. in Jnl. of Chemical Physics 89, n4 p1966-1976 
1988. 


Picosecond and nanosecond lasers and pulsed mo- 
lecular beam techniques have been used to measure 
the infrared photodissociation spectra, the product 
state distributions, and the predissociation lifetimes of 
vibrationally excited nitric oxide dimer, (NO)2. Results 
for the nu(1)(v=1) symmetric NO stretching mode and 
the nu(4)(v=1) antisymmetric NO stretching mode are 
presented. Predissociation lifetimes are determined by 
time-resolved laser induced fluorescence probing of 
the NO monomer product appearance rate. The obser- 
vations are discussed in terms of various vibrational 
predissociation mechanisms, including vibrational po- 
tential coupling and electronically nonadiabatic predis- 
sociation. 


148,388 
PBS1-202853 Not available NTIS 


National Bureau of Standards (IMSE), Gaithersburg, 
MD 


Grain Boundaries in a 2-D Superiattice. 

Final rept. 

P. Cenedese, R. Kikuchi, and J. W. Cahn. 1988, 6p 
Pub. in Materials Research Society Symposium Pro- 
ceedings 122, p231-236 1988. 


In bicrystals with CSL orientation relationships two 
kinds of coincidence site lattices form, resulting in two 
kinds of grain boundaries. The thermodynamic proper- 
ties are examined, using a lattice gas model, and make 
microstructural predictions about the dihedral angles 
at junctions between these boundaries. The behavior 
of these boundaries is examined for low temperatures 
and through the critical disordering temperature. Some 
aspects of nonstoichiometry are presented. A wetting 
transition is found at low temperatures, in which one 
kind of grain boundary is converted into the other by 
expelling antiphase domain boundary. No wetting tran- 
sition is found at the critical temperature because an 
unusually high critical exponent of 3 is found for the 
difference in grain boundary energies between the 
symmetric and antisymmetric cases. 


148,389 

PBS1-202986 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 

Causes of SiH4 Dissociation in Silane dc Dis- 
charges. 

Final rept. 

D. A. Doughty, and A. err. 1990, 5p 

Contract SERI-XB-2-021 

_ by Solar -srall Research Inst., Golden, 


0. 
Pub. in Physical Review A 42, n10 p6166-6170, 15 Nov 
90. 


Hydrogenated amorphous-silicon (alpha-Si:H) film 
growth on glass fibers — between discharge elec- 
trodes is used to measure the distribution of film-pro- 
ducing radicals in a silane dc discharge. The measured 
distribution, as well as film deposition rates on the 
electrodes, show that typically > 80% of the deposit- 
ing radicals are produced in the cathode sheath. Dis- 
charge models, confirmed by the spatial distribution of 
optical emission, rule out the possibility that this disso- 
ciation in the sheath is due to electron impact. Colli- 
sions of energetic ions and neutrals with silane are 
clearly implicated as the cause of the sheath dissocia- 
tion. In contrast, due to much lower ion kinetic ener- 


gies, almost all dissociation is due to electron colli- 
sions in the low-power rf dischar most commonly 
used for film production. In addition, the ratio of the 
number of Si atoms deposited on all surfaces to the 
total number of ions collected at the dc-discharge 
cathode is measured to be 30, demonstrating the 
dominance of neutral radical deposition in these dis- 
charges. 


148,390 

PB91-202994 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 

Silane Dissociation Products in Deposition Dis- 
charges. 

Final rept. 

‘ R. Doyle, D. A. Doughty, and A. Gallagher. 1990, 

1 


p 
Contract SERI-XG-1-1216 
— by Solar Energy Research Inst., Golden, 


Pub. in Jni. of Applied Physics 68, n9 p4375-4384, 1 
Nov 90. 


Time-dependent production of higher-silane gases 
and alpha-Si:H film are measured relative to decom- 
posed silane in rf and dc, hot and cold cathode, static- 
gas discharges. From the absence of higher-silane 
production in very low silane partial-pressure dis- 
charges, it is inferred that most higher silanes are pro- 
duced by gas-phase SiH2-initiated reactions. The 
higher silanes are thus tracers of SiH2, while the film 
production traces the fraction of H, SIH, and SiH3 in 
the initial decomposition. From the measured stable 
product yields, the authors deduce that SiH4 -> SiH2 
+ 2H = the dominant electron-collisional dissociation 
channel. 


148,391 

PB91-203034 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Lanthanide Coordination Chemistry: Spectrosco- 
pic Properties of Terbium and Europium 
Poly(Pyrazol-1-Yl) Borate and Poly(imidazol-1-Yl) 
Borate. 

Final rept. 

R. A. Faltynek. 1989, 8p 

= Jnl. of Coordination Chemistry 20, n1 p73-80 
1 \ 


Complexes formed between poly(pyrazol-1-yl) - or 
poly(imidazol-1-yl) borate anions and tripositive ca- 
tions of terbium or europium were examined by infra- 
red, UV absorption, and emission spectroscopy. Tris- 
and tetrakis(heterocycle)borates yielded isostructural 
compounds with both lanthanides, having a different 
molecular geometry than the bis(heterocycle)borate 
complexes. Electronic spectra indicate that the 
poly(pyrazol-1-yl)borate complexes emit from a ligand- 
to-metal (LMCT) charge transfer state. The free li- 
gands are UV transparent however, suggesting that 
the sensitizing chromophore responsible for emission 
is created only upon complexation. The poly(imidazol- 
1-yl)borate compounds, exhibit a more complex excit- 
ed state profile, with emission apparently originating 
from both LMCT and intraligand states. 


148,392 

PB91-203075 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Chemical Process Metrology Div. 
Chemical and Electronic Properties of Pd/ 
$n02(110) Model Gas Sensors. 

Final rept. 

T. B. em, J. W. Erickson, and S. Semancik. 
1989, ce 

Pub. in Surface and Interface Analysis 14, n1-2 p83-89 
Jan/Feb 89. 


The Pd/SnO2(110) interface has been investigated as 
a model gas sensor system. Techniques including 
XPS, UPS, ISS, and 4-point conductivity measure- 
ments were used to study the growth mode and chemi- 
cal interaction of Pd with this SnO2 surface for cover- 
ages between 0.1 and 10.0 monolayer-equivalents 
(ML-EQ). It was found that the Pd overlayer grows by 
clustering at 300K and that the deposited Pd is primari- 
ly metallic by 3 ML-EQ. Heating Pd-covered surfaces 
up to 800K causes a decrease in the XPS Pd/Sn 3d 
intensity ratio, possibly due to further clustering of the 
overlayer above room temperature. Annealing did not, 
however, change the metallic nature of the deposited 
Pd. The gas sensing behavior of these model surfaces 





was tested by measuring the surface conductivity vs. 
time at several hydrogen lpr es and the conductivi- 
ty response for a 3 ML-EQ Pd/SnO2(110) surface was 
— to be 16 times greater than that for the Pd- free 
surface. 


148,393 

PBS1-203232 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Chemical Kinetics Div. 

Rate Constants for Hydrogen Abstraction Reac- 
tions of the Sulfate Radical, SO4- Alkanes and 
Ethers. 

Final rept. 

R. E. Huie, and C. L. Clifton. 1989, 9p 

Pub. in International Jni. of Chemical Kinetics 21, n8 
p611-619 Aug 89. 


Rate constants have been determined for the reac- 
tions of SO4(-) with a series of alkanes and ethers. The 
$04(-) radical was produced by the laser-flash photol- 
ysis of persulfate, S208(-2). For methane, only an 
upper limit of 1 x 10 to the 6th power I/mol/sec could 
be determined. For ethane, propane, and 2-methyipro- 
pane, rate constants of 0.44, 4.0, and 10.5 x 10 to the 
7th power were found. For ethyl and n-propyl ether, 
rate constants of 1.3 x 10 to the 8th power and 2.2 x 10 
to the 8th power |/mol/sec were found and for 1,4- 
dioxane and tetrahydrofuran, rate constants of 7.2 x 10 
to the 7th er and 2.8 x 10 to the 8th power were 
obtained. The reaction of SO4(-) with allyl alcohol was 
also studied and found to have a rate constant of 1.4 x 
10 to the 9th power |/mol/sec. 


148,394 

PBS1-203273 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Molecular Physics Div. 

Production and Spectroscopy of Small Polyatomic 
Molecular lons Isolated in Solid Neon. 

Final rept. 

M. E. Jacox, and W. E. Thompson. 1990, 10p 
Sponsored by Army Research Office, a ion, VA. 
Pub. in High Temperature Science 28, p225-234 1990. 


The use of a newly developed discharge sampling 
configuration has led to the stabilization of several 
small polyatomic molecular ions in solid neon in suffi- 
cient concentration for detection of their infrared ab- 
sorptions. The results obtained in these experiments 
will be illustrated by observations of the ions which 
appear when carbon dioxide or oxygen is present in 
the system. In the experiments on carbon dioxide, the 
poy ay stretching absorptions of both CO2(+) 
and CO2(-) have been identified. An infrared absorp- 
tion of 04(-) had previously been observed in systems 
in which an alkali metal atom, M, was codeposited with 
an Ar:O2 mixture. The appearance of this absorption in 
the discharge sampling experiments on oxygen defini- 
tively excludes an alternate a of the absorp- 
tion to an MO4 structure in which two O2 units are co- 
ordinated to a central alkali metal atom. Detailed iso- 
topic substitution experiments Pp ae the assignment 
of four infrared absorptions to a vibrational fundamen- 
tal and combination bands of 04(+) for which no 
spectroscopic data have previously been reported. 
Analysis of the spectrum provides information regard- 
ing the molecular structure of 04(+). 


148,395 

PBS1-203281 Not available NTIS 

National Bureau of Standards (NML), Gaithersburg, 

MD. Chemical Thermodynamics Div. 

Resonance Enhanced Multiphoton lonization 

_—— of the GeF and GeC! Radicals from 400- 
nm. 


Final rept. 
R. D. Johnson, J. W. Hudgens, and B. P. Tsai. 1988, 


5p 
Pub. in Jnl. of Chemical Physics 89, n10 p6064-6068 
1988. 


The resonance enhanced multiphoton ionization spec- 
tra from 400 to 500 nm of the Germanium chloride and 
Germanium fluoride radicals are reported. 


148,396 
PBS1-203331 Not available NTIS 
National Inst. of Standards and Technol (NML), 
Gaithersburg, MD. Molecular Spectroscopy Div. 

lar tion from Solid Surfaces: Laser 
Diagnostics and Chemical Dynamics. 
Final rept. 
D. S. King, and R. R. Cavanagh. 1989, 45p 
a in Advances in Chemical Physics 76, p45-89 


Review of recent state-resolved experiments exploring 
thermal and laser-driven desorption processes at 
metal surfaces is presented. 


148,397 


PB91-203448 Not available NTIS 
National Inst. of Standards and Tech y (NML), 


MD. Molecular troscopy Div. 
Spectrum and Molocunne Structure of 


the N2-H20 Complex. 

Final rept. 

H. O. Leung, M. D. Marshall, R. D. Suenram, and F. 

J. Lovas. 1989, 13p 

yo - Jni. of Chemical Physics 90, n2 p700-712, 15 
lan 89. 


The a-type, K = 0 microwave spectrum of the N2-H2O 
complex has been observed using a pulsed molecular 
beam Fabry-Perot cavity microwave spectrometer. 
Seven isotopic species have been studied in the range 
of 5-23 GHz. The N2-H20 complex exhibits tunneling 
motions similar to the 1 -> 2 tunnelling motion of the 
H20-DOD complex which gives rise to four compo- 
nents for each rotational transition. 


148,398 

PB91-203471 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Surface Science Div. 

Chemical Effects of Ne+ Bombardment on the 
MoS2(0001) Surface Studied by High-Resolution 
Photoelectron roscopy. 

Final rept. 


J. R. Lince, T. B. Stewart, M. M. Hills, P. D. 
Fleischauer, and J. A. Yarmoff. 1989, 19p 
Pub. in Surface Science 210, n3 p387-405 1989. 


The effect of 1 KeV Ne(1+) ion bombardment on the 
clean, ordered MoS2(0001) surface was studied using 
high-resolution photoelectron spectroscopy excited 
with synchrotron radiation. A qualitative depth distribu- 
tion of the chemical species present after Ne(1-+)- 
bombardment was determined by varying the photon 
energies employed for core-level spectroscopy. The 
results indicate that the preferential sputtering of sulfur 
over molybdenum occurs predominately through a 
mechanism involving chemical bonding effects, specif- 
ically bentow = the preferential emission of polysulfide 
ions over other species in the bombarded region. 


148,399 


PB91-203562 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 

Structural Dependence of HF Vibrational Red 
Shifts in ArnHF, n= 1-4, via High-Resolution Slit Jet 
Infrared Spectroscopy. 

Final rept. 

A. Mcliroy, R. Lascola, C. M. Lovejoy, and D. J. 
Nesbitt. 1991, 9p 

Grant NSF-CHE86-05970 

Sponsored by National Science Foundation, Washing- 


ton, DC. 
Pub. in Jnl. of Physical Chemistry 95, n7 p2636-2644 
1991. 


The rotationally resolved nu = 1 <- 0 HF stretching 
spectra of Ar(n)Hf, n = 1-4, have been observed by 
using a slit jet, difference bee ome infrared laser 
spectrometer. The red shift of the HF vibrational fre- 
quency is seen to be sensitively dependent on the 
placement of the Ar with respect to the projection of 
the HF dipole moment; the largest incremental red 
shift is observed for the ArHF linear geometry. The n 
= 1-3 red shifts account for almost half (9.65-19.26/ 
cm) of the shift observed for HF in an Ar matrix (42.4/ 
cm), suggesting that only the nearest neighbors con- 
tribute tgs the perturbation of the HF vibra- 
tional frequency. The geometry of the experimentally 
observed isomer of Ar4HF places the fourth Ar in what 
would be the second coordination layer from the HF 
where it has little effect (<2%) on the observed red 
shift, supporting the proposed dominance of the near- 
est neighbors in determining the HF vibrational fre- 
quency. In all spectra, no evidence for vibrational pre- 
dissociation is observed, indicating an extremely long 
excited state lifetime (approx = or > 16 ns). 


148,400 

PB91-203695 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 
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Progress on the Determination of Intermolecular 
Potential Energy Surfaces from High Resolution 


= by National Science Foundation, Washing- 
‘on, DC. 

Pub. in Dynamics of Polyatomic Van der Waals Com- 
plexes, p461-470 1990. 


The determination of intermolecular potentials be- 
tween chemical species has been pursued via a varie- 
ty of methods including scattering experiments, line 
broadening, virial coefficients and transport phenom- 
ena. A | alternative approach is to orient the 
collisional intermediate in a weakly bound complex, 
and sample the bound region of the potential via high 
resolution IR spectroscopy on excited intermolecular 
vibrational states. The author illustrates recent theo- 
retical and experimental progress toward this goal. 
Molecular systems are discussed that illustrate lar 
amplitude motion characteristic of a (1) ‘ball+ bail’, (2) 
‘ball+stick’, and (3) ‘ball+top’ intermolecular poten- 
tial energy surface. The examples are drawn from high 
resolution near IR measurements on rare gas-hydro- 
gen halide and rare gas-water complexes. 


148,401 

PB91-203703 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 

Multiple Intermolecular Bend Vibrational Excita- 
tion of a Hydrogen Bond: An Extended Infrared 
Study of OCOHF. 

Final rept. 

D. J. Nesbitt, and C. M. Lovejoy. 1990, 15p 

Grant NSF-CHE86-05970 

Sponsored by National Science Foundation, Washing- 


ton, DC. 
Pub. in Jnl. of Chemical Physics 93, n11 p7716-7730, 1 
Dec 90. 


The authors report the use of near infrared tunable dif- 
ference frequency laser absorption methods to investi- 
gate low-frequency bending of the intermolecular hy- 
drogen bond in OCOHF complexes. By deliberate ther- 
mal warming of the slit jet expansion to 16 K, they ob- 
serve bending ‘hot band’ transitions built on the funda- 
mental nu(HF) = <- 0 HF stretch from the lowest five 
internally excited bending states which correspond to 
low-frequency, skeletal bending of the intermolecular 
hydrogen bond. In addition, much weaker parallel 
poe | = 0) combination band transitions are ob- 
served. 


148,402 

PB91-203760 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Chemical Kinetics Div. 

Dissociation Energetics of Simple Diazirines by 
Photon and Electron impact. 

Final rept. 

H. Okabe. 1987, 14p Ff 

Pub. in Chemistry of Diazirines, Chapter 7, v2 p19-32 
1987. 


Dissociation energetics by photon and electron impact 
for six simple diazirines has been reviewed. The data 
on absorption spectra, UV photolysis, the heats of for- 
mation, mass spectra and appearance potentials are 
presented. 


148,403 

PB91-203844 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Molecular Spectroscopy Div. 

Vibrational, Rotational, and Tunneling Depend- 
ence of Vi Predissociation in the HF 
Dimer. 

Final rept. 
A. S. Pine, and G. T. Fraser. 1988, 8p 

Pub. in Jnl. of Chemical Physics 89, n11 p6636-6643 
1988 


Vibrational predissociation linewidths have been re- 
solved in the two H-F stretching bands of the HF dimer 
using an optothermal (bolometer-detected) molecular- 
beam color-center laser spectrometer. In addition to 
the strong vibrational mode dependence reported ear- 
lier by several groups, one observes a substantial K- 
rotational and tunneling dependence to the longer- 
lived mode, nu(1), which is associated with the ‘free-H’ 
stretch. The predissociation linewidths (FWHM in 
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MHz) for this vibration are 6.4(5) for K=0(+), 9.5(5) 
for K=O(-), 10.2(5) for K=1(+) and 11.8(5) for K=(-), 
where the +/- superscripts refer to the symmetric/ 
antisymmetric tunneling states. The K=0 levels of the 
‘bound-H’ stretch have tunneling-independent widths 
of 330(30) MHz. Extraneous broadening due to satura- 
tion effects was observed and corrected for in these 
measurements. 


148,404 

PBS1-204024 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 

Inv ation of Internal Rotor Dynamics of NeDCI 
and ArDCl via infrared Absorption Spectroscopy. 
Final rept. 

M. Schuder, D. Nelson, and D. J. Nesbitt. 1991, 16p 
Grants NSF-CHE86-05970, NSF-PHY86-04504 
Sponsored by National Science Foundation, Washing- 


ton, DC. 
Pub. in Jnl. of Chemical Physics 94, n9 p5796-5811, 1 
May 91. 


The van der Waals complexes, NeDC! and ArDCl, are 
produced in a slit jet supersonic expansion and ob- 
served via direct absorption of tunable mid-infrared Pb- 
salt diode laser radiation. The relative fundamental vs 
bend combination band intensity distributions are very 
different for the two complexes. The ArDC! fundamen- 
tal to Pi bend combination band intensity ratio is 4:1, 
whereas for NeDCl the corresponding ratio is 1:8. This 
anomalous intensity pattern for NeDC! and the proxim- 
ity of the bend combination bands to the DCI R(0) line 
indicate that the DCI diatomic is exhibiting nearly free 
rotation within the complex, compared to more restrict- 
ed librational motion of DCI in ArDCi. Experimentally 
determined rotational constants, vibrational frequen- 
cies, and relative intensities are compared to predic- 
tions based on existing empirical potential surfaces. 


148,405 

PBS1-204065 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Thermophysics Div. 
Thermodynamic Properties of Aqueous Solutions 
at High Temperatures; Needs, Methods, and Chal- 


Final rept. 

J. M. H. Levelt Sengers. 1990, 17p 

Pub. in International Jnl. of Thermophysics 11, n2 
p399-415 1990. 


Needs exist for thermophysical data on aqueous solu- 
tions at high temperatures and pressures in many dif- 
ferent areas of science and engineering. These needs 
are reviewed and references are given to recent rele- 
vant conference proceedings, reviews and papers. As- 
pects and drawbacks are discussed of current meth- 
ods, which are most often extensions to high tempera- 
tures of methods developed for liquid water. The chal- 
lenges posed by engineering needs and by new phe- 
nomena resulting from experimental breakthroughs 
are discussed. Some examples are given of alternative 
— more suitable for highly compressible 
media. : 


148,406 
PBS1-205880/GAR 
Leiden Rijksuniversiteit (Netherlands). 
Reaction-Diffusion and Diffusion Processes in 
Regular Arrays of Sinks or Obstacles. 

Doctoral thesis. 

P. Venema. 26 Sep 90, 113p 


PC A06/MF A01 


The reaction-diffusion problem for a suspension of 
spherical sinks has often been studied. The = 
work of Smoluchowski dealt with the case of a dilute 
suspension of completely absorbing spheres. More 
recent investigations have focused on the computa- 
tion of the effective rate coefficient for a higher con- 
centration of sinks. For random arrays a fully satisfac- 
tory theory does not exist for arbitrary concentrations. 
In Chapter II of the thesis the analysis made by Felder- 
hof of a regular array (simple, body-centered or face- 
centered cubic) of penetrable reactive spherical sinks 
with radius ‘a’ distributed throughout a solvent contain- 
ing reactive particles is generalized. Chapter Ill ex- 
tends Chapter || of the thesis on the behavior of the 
effective rate coefficient in a cubic array consisting of 
penetrable spherical sinks to the case of perfectly ab- 
sorbing cylindrical sinks arranged parallel to each 
other with their centers placed on an array of either the 
square or hexagonal type. In Chapter IV, an analysis is 
given of the self-diffusion of solvent molecules in a col- 
loidal crystal. The effective self-diffusion coefficient of 
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the solvent molecules is calculated, by solving the La- 
place equation, as a function of the volume fraction of 
the colloidal particles. It is found that, contrary to earli- 
er predictions, the self-diffusion coefficient changes 
from a convex decreasing function to a concave de- 
creasing function of the volume fraction at a volume 
fraction of ca. 50% of the value at close packing. Ex- 
perimental results obtained using the (1)H N.M.R. 
pulsed field gradient technique are also discussed in 
the paper and confirm the change from convex to con- 
cave behavior. 


Polymer Chemistry 


148,407 

AD-A234 587/4/GAR PC A01/MF A01 
Texas A and M Univ., College Station. Dept. of Chem- 
istry. 

lonically and Electronically Conductive Composite 
Polymer Membranes. 

Final rept. 1 Apr 87-30 Jun 90. 

C. R. Martin. Feb 91, 5p AFOSR-91-0270, 

Grant AFOSR-87-0173 


No abstract available. 


148,408 
AD-A234 595/7/GAR PC A03/MF A01 
Texas Univ. at Arlington. Center for Advanced Polymer 
Reseach. 
Electroactive, Near Infrared Absorbing Nickel 
Bis(dithiolene) Complex Polycarbonates and Po- 
lyurethanes. 

echnical rept. 
F. Wang, Y. J. Qiu, and J. R. Reynolds. 12 Apr 91, 
47p Rept no. TR-28 
Contract N00014-90-J-1320 


A new series of polycarbonates and polyurethanes, 
containing nickel bis(dithiolene) (Ni-BDT) complexes in 
the main chain, have been synthesized via polymeriza- 
tion of a functionalized Ni-BDT complex. These poly- 
mers are highly soluble in common organic solvents, 
and free-standing films can be cast from solution. Gel 
permeation chromatographic analysis on these poly- 
mers indicates hydrodynamic volumes comparable to 
polystyrene standards having weight average molecu- 
lar weights (Mw) ranging from 1.35 x 10 to the fourth 
power to 9.8 x 10 to the fourth power. These polymers 
exhibit a near-IR absorbance between 830-940 nm in 
solution due to the Ni-BDT complex and solvatochro- 
mism is observed with more polar solvents shifting the 
near-IR absorbance band to higher wavelength. A 
single glass transition (Tg) is observed for all polymers, 
suggesting a relatively random polymerization (no 
phase separation). The Tg’s of the polycarbonates de- 
crease with increased Ni-BDT, while the Tg’s of the 
polyurethanes increase, as expected for changes in 
chain rigidity. Most of the Ni-BDT complex polymers 
are electroactive with a two step redox process, typical 
for Ni-BDT complexes, observed in cyclic voltammo- 
grams of the polymers in solution. The results present- 
ed herein indicate that the incorporation of Ni-BDT 
complexes into polymer main chains impart the unique 
optoelectronic properties of Ni-BDT’s to the polymer. 


148,409 

AD-A234 596/5/GAR PC A02/MF A01 
Texas Univ. at Arlington. Center for Advanced Polymer 
Reseach. 

Processable Polymers and Copolymers of 3-Al- 
kylthiophenes and Their Blends. 

Technical rept. 

M. Pomerantz, J. J. Tseng, H. Zhu, S. J. Sproull, and 
J. R. Reynolds. 12 Apr 91, 8p Rept no. TR-30 
Contract N00014-90-J-1320 


Poly(3-alkylthiophenes) have been prepared using an- 
hydrous FeCL3 while dry air was bubbled through the 
reaction mixture. Molecular weight studies via GPC, 
using polystyrene standards in conjunction with RI and 
UV detection along with absolute determinations using 
a multiangle laser light scattering (MALLS) detector, 
have shown these materials are of high molecular 
weight(Mw of up to 400,000) and relatively low polydis- 
persity (Mw/Mn <3). Further, the MALLS detector 
(absolute molecular weights) provides weight average 
molecular weights 2-5 times larger than those ob- 
tained using polystyrene standards showing that poly- 
styrene is a rather poor standard for these materials. A 
series of copolymers of the 3-alkyithiophenes was pre- 


pared using a 1:1 molar feed ratio of the two mon- 
omers and the molecular weights of the materials de- 
creased with decreasing side chain length. Poly(3-al- 
kylthiophenes) were processable via a variety of meth- 
ods, including melt spinning to form soft fibers. The 
films and fibers were dopable with typical oxidants. 
The solution pulled fibers were observed to be birefrin- 
ah with considerable orientation along the fiber axis. 
DAX studies have shown that the doping of melt- 
spun fibers was quite uniform. Blends of poly(3-de- 
cylthiophene) with low density polyethylene have been 
prepared and melt-spun into fibers. Blends prepared 
by melt-blending the components were seen by elec- 
tron microscopy to be phase separated into large do- 
mains while those prepared from xylene solution were 
much more uniform. Spinning was easier with the 
blends and the fibers spun from the blend prepared 
from xylene solution was seen to be birefringent with 
considerate orientation along the fiber axis. 


148,410 

AD-A234 597/3/GAR PC A02/MF A01 
Texas Univ. at Arlington. Center for Advanced Polymer 
Reseach. 

Electronic and lonic Transport in Processable 
Conducting Polymers. 

Technical rept. 

M. Pomerantz, J. R. Reynolds, K. Rajeshwar, and D. 
S. Marynick. 12 Apr 91, 6p Rept no. TR-25 

Contract N00014-90-J-1320 


A series of poly 1,4-BIS(2-FURANYL)-2.5-disubstitut- 
ed-p-phenylenes has been prepared electrochemical- 
ly. They exhibit conductivities of up to 0.1 S/cm when 
doped electrochemically. The nature of the substituent 
has been shown to affect the cyclic voltammetric E(1/ 
2) potentials and bandgaps, but these are independent 
of the length of the alkyl chain in the substituents. In- 
terestingly, electrogravimetric analysis has shown 
greater mass increase upon electrochemical oxidation 
with longer alkoxy chains. Poly (P-phenyleneterephth- 
alamido) Propane sulfonate (PPTA PS) has been pre- 
pared and studied extensively. The ternary phase be- 
havior of poly(p-phenylene benzobisthiazole)/-PPTA- 
PS/methane sulfonic acid has been examined, and 
the intermolecular coil/rod interactions have been 
shown to cause the phase behavior to deviate from 
Flory’s theory for molecular composites. The mecha- 
nistic aspects of the chemical reduction of polypyrrole 
naphthalene sulfonate thin films by hydrazine have 
been elucidated. The self exidation of polypyrrole in 
N2 and O2, and the involvement of polaron and bipo- 
laron states, has been studied by UV-visible spectroe- 
lectrochemistry. Conformational analyses and elec- 
tronic structures have been calculated for a variety of 
systems including copolymers of heterocyclic rings 
(e.g., furan and pyrrole) and disubstituted (methyl or 
methoxy)-p-phenylene systems, copolymers of hetero- 
cyclic rings and dimethoxyvinylene and a thienothio- 
phene system. 


148,411 

AD-A234 599/9/GAR PC A03/MF A01 
Texas Univ. at Arlington. Center for Advanced Polymer 
Reseach. 

Electrochemically Induced Charge and Mass 
Transport in Polypyrrole/Poly(Styrene Sulfonate) 
Molecular Composites. 

Technical rept. 

C. K. Baker, Y. J. Qiu, and J. R. Reynolds. 12 Apr 
91, 36p Rept no. TR-27 

Contract N00014-90-J-1320 


Polypyrrole/poly(styrene sulfonate) (PP/PSS) molecu- 
lar composites have been synthesized by the electro- 
chemical polymerization of pyrrole in the presence of 
sodium poly(styrene sulfonate) (PSS-Na+). Their syn- 
thesis and charge transport properties have been in- 
vestigated by a combination of electrochemical and 
sce o techniques — the Electrochemical 

uartz Crystal Microbalance (EQCM). Electropolymer- 
ization in water at 0.8 V vs. Ag/AgCl yields a partially 
hydrated polymer complex with sulfonate dopant 
anions from the PSS. Mass transport is found to be 
cation specific, as expected for a composite system, 
with the polyelectrolyte chains — entrapped 
within the polymer membrane. Frequency responses 
of the EQCM during electrochemical switching are 
found to increase with increasing electrolyte cation 
mass as Li+is equivalent to Na+ < Cs+ < Et4N+ 
< Bu4n+. oo age and chronocoulometric 
analyses of PP/PSS-Na+ yield apparent diffusion 
constants, Dapp, between 10 to the -9th power and 10 
to the -11th power sq cm s for mobile hydrated Na+ 





species. Though the determination of theses values 
are complicated by the exact determination of the con- 
centration of electroactive sites (C sub O), it is evident 
that reductive transport processes are faster than oxi- 
dative transport processes during switching. 


148,412 

AD-A234 600/5/GAR PC A04/MF A01 
Texas Univ. at Arlington. Center for Advanced Polymer 
Reseach. 

Processable Electronically Conducting Polymers. 
J. R. Reynolds, and M. Pomerantz. 1991, 73p Rept 
no. TR-29 

Contract N00014-90-J-1320 

Availability: Pub. in Electroresponsive Molecular and 
Polymeric Systems, v2 p187-256 1991. Available only 
to DTIC users. No copies furnished by NTIS. 


This is a review of conducting polymers that are 
processable or that are prepared from processable 
precursor polymers. These include polyacetylene, 
poly(p-phenylene), poly(arylene vinylenes), polyheter- 
ocycles (including polythiophenes and polypyrroles), 
conducting polymer solutions, polyaniline and blends, 
composites and latexes of conducting polymers. 


148,413 

AD-A234 630/2/GAR PC A01/MF A01 
Wisconsin Univ.-Madison. Dept. of Chemistry. 
Poly(n-butyl-n-hexylsilylene), a Liquid-Crystalline 
Polysilane. 

T. Asuke, and R. West. 1991, 3p AFOSR-TR-91- 
0344 


Grant AFOSR-89-0004 

Availability: Pub. in Macromolecules, v24 p343-344 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Dynamic-mechanical measurements and DSC show 
that poly(n-butyl-n-hexylsilylene) (PBHS) undergoes a 
second-order phase transition near -40 C and a first- 
order transition to a mesophase at -22 C. The polymer 
is birefringent at all temperatures from -50 to +220 C; 
powder x-ray diffraction shows that -50 C it adopts a 
hexagonal lattice with only long-range order, which 
persists in the high-temperature mesophase. Above - 
22 C PBHS apparently forms columnar liquid crystals 
with hexagonal ordering. 


148,414 

AD-A234 666/6/GAR PC A09/MF A01 
Dayton Univ., OH. Research Inst. 

Chemical Synthesis Study of Deuterated Epoxy 
Resins. 

Final rept. Sep 88-Mar 90. 

S. M. Linden, S. A. Sims, R. P. Chartoff, and J. M. 
Butler. Apr 90, 187p UDR-TR-90-31, NADC-91016- 


60, 
Contract N62269-88-C-0253 


Both the hydrogenated and deuterated epoxy resins of 
bisphenol A and epichlorohydrin have been synthe- 
sized using the same synthetic procedure. Mixtures of 
deuterated resin with piperidine-D11 were cured side 
by side with the comparable hydrogenated mixtures. 
The decomposition temperatures observed in thermal 
gravimetric analysis under both air and inert atmos- 
pheres for the cured deuterated resins are in general 
10 to 30 C higher than the hydrogenated versions. The 
former also had lower percentage weight loss in the 
first stage of decomposition, most notably in the inert 
atmosphere. The data obtained lead to the conclusion 
that the replacement of C-H bonds with C-D bonds 
indeed improves the thermal stability of epoxy resins. 


148,415 
AD-A234 685/6/GAR PC A01/MF A01 
Wisconsin Univ.-Madison. Dept. of Chemistry. 
Synthesis of an Ordered Structurally Periodic Po- 
yes (Me2Si-n-Hex2SiMe2Si)2. 

. Menescal, and R. West. 1990, 3p AFOSR-91- 
0286, 
Contract F49620-86-C-0010 
Availability: Pub. in Macromolecules, v23 p4492-4493 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


We report the synthesis of a silane copolymer with an 
ordered backbone structure 3. The usual synthesis of 
polysilane copolymers by cocondensation of different 
dichlorosilanes leads to random or blocklike arrange- 
ments. Previous polysilane syntheses from dihalodisi- 
lanes or dihalotrisilanes containing different substitu- 
ent groups have also produced randomized copoly- 


mers. In our work the precursor 1,3-dibromo-2,2-di-n- 
hexyitetramethyltrisilane was synthesized by addition 
of 2 moles of phenyldimethyisilyllithium to 1 mole of di- 
n-hexyldichlorosilane and further bromodephenylation 
of the resulting trisilane with kBr. 


148,416 


AD-A234 742/5/GAR PC A03/MF A01 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 

Synthesis and Properties of Rigid-Rod Benzobisa- 
zole Polymers Containing Benzothiazole Pendent 
Groups. 

Final rept. Oct 87-Oct 88. 

T. T. Tsai, and F. E. Arnold. 16 Nov 90, 24p Rept no. 
WRDC-TR-90-4092 


Novel polybenzobisazoles containing benzothiazole 
pendents were prepared by the reaction of 2-benzoth- 
iazole or 2,5-dibenzothiazole terephthalic acids with 
the appropriate aminomercapto, aminohydroxy or te- 
traamino monomers in polyphosphoric acid at elevat- 
ed temperatures. The polymerizations were carried out 
at concentrations (10-18%) which would promote an- 
istropic reaction mixtures. Intrinsic viscosities in range 
of 4-19dI/g were measured in methanesulfonic acid at 
30 C. Thermogravimetric-mass spectral analysis in 
vacuo showed that the pendent benzothiazole group 
was the initial product of thermal degradation, maxi- 
mizing at 590 C. Anisotropic polymerization mixtures 
could be wet-spun into fiber with modulus values be- 
tween 25-30 MSI and tenacity values up to 350 KSI. 


148,417 


AD-A234 879/5/GAR PC A02/MF A01 
Northern Illinois Univ., De Kalb., Dept. of Chemistry. 
New Copolymers for Nonlinear Optics Applica- 
tions Which Incorporate Delocalized pi-Electron 
Subunits with Well-Defined Conjugation Lengths. 
C. W. Spangler, T. J. Hall, K. O. Havelka, D. W. 
Polis, and L. S. Sapochak. 1990, 9p AFOSR-TR-91- 
0414, 

Contract F49620-87-C-0100, Grant AFOSR-90-0060 
Availability: Pub. in SPIE Volume 1337: Nonlinear Opti- 
cal Properties of Organic Materials Ill, p124-131 1990. 
— only to DTIC users. No copies furnished by 


During the past three years it has become more evi- 
dent that long conjugation sequences in electroactive 
materials may not be a stringent requirement for high 
third order nonlinear optical (NLO) activity. Since long 
conjugation lengths in these materials often make 
them difficult to process, the resulting insolubility often 
precludes the formation of optical quality films for 
device applications. The incorporation of shorter elec- 
troactive segments alternating with flexible non-active 
spacers may allow high NLO activity couples with good 
optical film forming capability. In this paper we would 
like to present several approaches to copolymer 
design which incorporate various electroactive oli- 
gomer segments with well-defined conjugation 
lengths. The control one obtains in this approach 
allows the design of sharp optical windows, and the 
ability to tailor absorption characteristics to particular 
frequencies. 


148,418 


AD-A234 911/6/GAR PC A02/MF A01 

Minnesota Mining and Mfg. Co., St. Paul. Biosciences 

Lab. 

Application of Toluene Dioxygenase in the Synthe- 

sis of Acetylene-Terminated Resins (m-Hydroxy 

Phenylacetylene Biotransformation Project). 

M. G. Williams, P. E. Olson, K. J. Tautvydas, R. M. 

Bitner, and R. A. Mader. 1990, 7p AFOSR-TR-91- 
361, 

Contract F49620-88-C-0032 

Availability: Pub. in Applied Microbiology and Biotech- 

nology v34 p316-321, 1990. Available only to DTIC 

users. No copies furnished by NTIS. 


No abstract available. 
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Pennsylvania State Univ., University Park. Dept. of 
Chemistry. 
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H. R. Allcock, A. A. Dembek, C. Kim, R. L. Devine, 
and Y. Shi. 1991, 12p AFOSR-TR-91-0426, 

Grant AFOSR-89-0234 

Availability: Pub. in Macromolecules, v24 n5 p1000- 
1010 1991. Available only to DTIC users. No copies 
furnished by NTIS. 


Considerable interest exists in the development of new 
nonlinear optical (NLO) polymeric materials with large 
electrooptic coefficients for use in the field of optoe- 
lectronics. The occurrence of second-order effects in 
organic materials has been found to be associated 
with a large intramolecular charge transfer along a 
conjugated framework from a donar to an acceptor 
moiety. In a polymeric nonlinear optical material, the 
polymer can function either as a simple host matrix 
into which the nonlinear optical molecule is doped or 
as a carrier backbone to which the molecule is cova- 
lently attached. The noncentrosymmetric and unidirec- 
tional alignment of the nonlinear optical molecules in 
both approaches is achieved by heating the polymer to 
its glass transition temperature where the chains have 
reorientational mobility, followed by the application of 
a strong electric field. 


148,420 


AD-A234 966/0/GAR 
Clark Atlanta Univ., GA. 
nosii 


PC A03/MF A01 
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Final rept. 1 Jan 87-31 Jan 91. 
Y. Habte-Mariam. 31 Mar 91, 11p AFOSR-TR-91- 


0251, 
Grant AFOSR-87-0123 


The efforts in this project has inv olved two goals: the 
synthesis of main chain (MC) liquid crystalline (LC) po- 
lysiloxanes on one hand, and the determination of the 
utility of an integrated system for TGA/FTIR analysis in 
studying the conversion of precursor to ce- 
ramic materials. Two approaches were used for the 
synthesis of MC LC polysiloxanes. In one case, diols 
such as highenol and hisphenol a ere reacted with bi- 
functional Si-H compounds such as diphenylsilane 
using Zn octoate as catalyst. In another case, diols 
were reacted with dichlorosilanes such as dimethyl- 
dichlorosilane. Characterization of the polymers by 
NMR, DSC, polarizing optical microscopy, TGA, FTIR, 
etc. has been completed. Additionally, the pyrolysis of 
simple alkylamide containing Si and Ti had been initiat- 
ed. This will serve as model systems for ceramic pre- 
cursors we are investigating in our laboratories. 


148,421 


AD-A235 029/6/GAR PC A01/MF A01 
Wisconsin Univ.-Madison. Dept. of Chemistry. 
Synthesis and NMR Spectroscopy of Permethyipo- 
lysilane Oligomers Me(SiMe2)10Me, 
Me(SiMe2)16Me, and Me(Me2Si)22Me. 

J. Maxka, L. M. Hwang, and R. West. 1991, 5p 
AFOSR-TR-91-0403, 

Contract F49620-86-C-0010, Grant AFOSR-89-0004 
Availability: Pub. in Organometallics, v10 n3 p656-659 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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AD-A235 032/0/GAR 
California Univ., Santa Barbara. 
Poly(Ketene) (PKT). 

K. C. Khemani, and F. Wudi. 1989, 4p Rept no. TR- 
47 


PC A01/MF A01 


Contract N00014-86-K-0450 

Availability: Pub. in Jnl. of the American Chemical Soci- 
ety, v111 p9124-9125 1989. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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mically Defined Poly(Dialkylbithiophenes): 
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. M. Maior, K. Hinkelmann, H. Eckert, and F. Wud. 
1990, 14p Rept no. TR-48 
Contract N00014-86-K-0450 
Availability: Pub. in Macromolecules v23 n5 p1268- 
1279 1990. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 
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Pennsylvania State Univ., University Park. Dept. of 
Chemistry. 
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A. A. Dembek, H. R. Allcock, C. Kim, R. L. Devine, 
and W. H. Steier. 1991, 10p ‘AFOSR-TR- 91-0427, 
Grant AFOSR-89-0234 
ft aa Pub. in Materials for Nonlinear Optics, 

sium Series 455, p258-266 1991. Available only 
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No abstract available. 
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Wisconsin Univ.-Madison. Dept. of Chemistry. 
Assignment of Configuration in Phenymethylpoly- 
silanes. 

J. Maxka, F. K. Mitter, K. R. Powell, and R. West. 
1991, 6p AFOSR-TR-91-0404 

Contract F49620-86-C-0010, “tient AFOSR-89-0004 
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1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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AD-A235 102/1/GAR PC A03/MF A01 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Macromolecular Science. 
Induction Time Approach to Surface Induced 
Crystallization in Polyethylene/Poly (e-Caprolac- 
tone) Meit. 
Technical rept. 
H. Ishida, and P. Bussi. Mar 91, 42p Rept no. 
CWRU/DMS/TR-38 
Contract N00014-88-R-0330 


The surface induced crystallization of poly (epsilon-ca- 
prolactone) (PCL) on an ultra-high modulus polyethyl- 
ene (PE) fiber was investigated using a new approach 
based on the induction time. This approach allows to 
estimate the value of the free energy difference func- 
tion Delta(sigma) as it appears in the theory of hetero- 
geneous nucleation. The classical approach based on 
the rate of heterogeneous nucleation | is not applica- 
ble to transcrystallization because the nucleation den- 
sity at the fiber surface cannot be measured. A rela- 
tionship between | and induction time is proposed and 
a theoretical justification is presented. Good + ee 
ment between the two approaches is obtained for a 
verification case where both | and induction time can 
be determined. A transcrystalline growth rate study 
yields an estimated of parameter sigma (signa) sub e 
for PCL. The maximum growth rate g is also obtained. 
The results obtained allow to clarify the influence of 
certain parameters in the appearance of transcrystal- 
linity. It is also shown how the interfacial mornphology 
can be controlled by the knowledge of the variations of 
the induction time with temperature. 


148,427 

AD-A235 104/7/GAR PC A04/MF A01 

Naval Surface Warfare Center, Silver Spring, MD. 

Synthesis of Energetic Single Phase and Multi- 
se Polymers. 

Annual progress rept. 1 Jan-31 Dec 90. 

H. G. Adolph, and L. A. Nock. 31 Mar 91, 72p 


The synthesis of ABA polymers with nitropolyformal 
and one amen WY soft blocks and alkane hard blocks 
was continued oo molecular weight, isocyanate- 
terminated C30 hydrocarbon hard block was synthe- 
sized and characterized. Higher energy polyformal soft 
blocks were synthesized by copolymerization of a te- 
tranitrodioxatridecanediol and a hexanitrodioxadiaza- 
pentadecanediol. 300 grams of tetranitrodioxatride- 
canediol polyformal were prepared for use in ABA 
polymer synthesis. This polyformal was chain-ex- 
tended with phosgene to increase its molecular 
weight. 
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148,428 
AD-A235 198/9/GAR PC A02/MF A01 
California Univ., Santa Barbara. Inst. for Polymers and 
Organic Solids. 
Substitution Effects on Bipolarons in Alkoxy De- 
ig oe of Pol ath »4-Phenylene-Vinylene). 

F. Voss, C. M. Foster, L. Smilowitz, D. Mihailovic, 
pe 'S. Askari. 15 Feb 91, by 
Availability: Pub. in Physical eview B, v43 n6 p5109- 
5118, 15 Feb 91. Available only to DTIC users. No 
copies furnished by NTIS. 


Interest in conducting polymers originated from the 
discovery that their electrical conductivity can be 
varied from an initially insulating state to a highly con- 
ducting state through either p-type or n-type dopin ‘9. 
Conduction in these systems exhibits quasi-one-di- 
mensional behavior in which the charged excitations of 
the pi-electron band strongly couple to be polymer 
backbone. These nonlinear excitations are in the form 
of confined soliton pairs (polarons and bipolarons) in 
systems which have a nondegenerate ground state. 


148,429 

AD-A235 203/7/GAR PC A02/MF A01 
University of Southern California, Los Angeles. Loker 
Hydrocarbon Research Inst. 

Cyclopropanation of 
Ac anaes amg 08 Z)-butenylene). 
Synthesis and racterization of 


Poly((methyiphenylsilanediyl)methylenecyclopropyle 


Interim rept. 
X. Liao, H. S. Lee, and W. P. Weber. 1990, 9p Xn- 


ONR 

Contract N00014-89-J-1961 

Availability: Pub. in Makromolekulare Chemie v191 
p2173-2180, 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A235 204/5/GAR PC A02/MF A01 
University of Southern California, Los Angeles. Loker 
Pt ne ge Research Inst. 

Synthesis and Microstructure of Poly(1-phenyl-1- 
sila-cis-pent-3-ene). 
Interim rept. 
X. Liao, Y. H. Ko, G. Manuel, and W. P. Weber. 
1991, 8p 
Contract N00014-89-J-1961 
Pub. in A yes Bulletin v25 p63-69, 1991. Available 
only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


148,431 


AD-A235 215/1/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Dept. 
of wwe gry 

Design of Polymers with Semiconductor, NLO and 
Structural Properties. 

Final technical rept. 15 Aug 87-14 Feb 91. 

L. R. Dalton. 22 Apr 91, 47p AFOSR-TR-91-0497, 
Contract F49620-87-C-0100 


A major objective of this research program has been to 
explore unique optical effects which we have speculat- 
ed to exist in ladder polymers. By steadily improving 
the solubility and processability through utilization of 
derivitization and precursor routes we have been able 
to form the first optical quality films of a ladder polymer 
and have achieved high resolution characterization of 
optical nonlinearity in these materials. We have thus 
succeeded in all our stated objectives, in addition we 
have examined for the first time numerous other sys- 
tems of promising optical nonlinearity. Details of the 
synthesis, characterization and optical measurements 
of the most promising of the systems examined is con- 
tained in the body of this report. At the moment it is 
sufficient to say that an enormous amount of original 
research has been achieved through direct support of 
this grant, a measure of this can be readily seen if one 
examines the accompan yes bibliography of manu- 
scripts published through AFOSR support. 


148,432 


AD-A235 235/9/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemistry. 


Living Ring-Opening Metathesis Polymerization of 
7-0xa-2,3-Difunctionalized Norbornenes and Nor- 
bornadienes by Mo(CHCMe2R)(N-2,6-C6H3-i- 
Pr2)(O-t-Bu)2. and Mo(CHCMe2R)(N-2,6-C6H3-i- 
Pr2)(OCMe2CF3)2. 

Technical rept. 

G. C. Bazan, J. H. Oskam, H. N. Cho, L. Y. Park, and 
R. R. Schrock. 18 Apr 91, 49p Rept no. TR-12 
Contract N00014-89-J-1542 


An important class of readily prepared norbornenes 
and norbornadienes are those that contain oxygen in 
the 7 position. 7-Oxanorbornenes and norbornadienes 
have been polymerized by Ru and Os-based classical 
catalysts in ethanol and in water and the or 
mers have been shown to act as acyclic ionophores. 
Poly-7-oxa-2,3-dicarbomethoxynorbornadiene also 
has been reported to be converted into a polyene upon 
dehydrogenation with DDQ. But from the point of view 
of mechanistic understanding, an important finding is 
that 7-oxanorbornene and norbornadiene derivatives 
are necessary to generate aspecially active and long- 
lived Ru catalysts in water. If we assume that rutheni- 
um alkylidene complexes are involved in ring opening 
of norbornenes and norbornadienes in water it is im- 
portant to determine how 7-oxa derivatives behave in a 
relatively well-understood and well-behaved ring open- 
ing catalyst system. 


148,433 


estan Rens 265/6/GAR PC A02/MF A01 
IH. Dept. of Chemistry. 


Crystal Structures of Pol -Paraphenylene Oli- 
gomers Containing Pendant Pheny! Groups. 

K. N. Baker, A. V. Fratini, and W. W. Adams. Sep 90, 
10p AFOSR-TR-91-0471, 

Grant AFOSR-88-0044 

Availability: Pub. in Polymer, v31 p1623-1631 Sep 90. 
Available only to DTIC users. No copies furnished by 


The room temperature crystal structure of 1.2.4.-tri- 
phenylbenzene (TPB), C24H18, 2, 4-diphenyl-p-quin- 
quephenyl (DPQ), C42H30, and 2.6 -diphenyl-p-septi- 
phenyl (DPS), C54H38, have been investigated as part 
of a research programme in right-rod polymers, materi- 
als which are of great interest for aerospace and elec- 
tro-optical applications. the molecules are non-planar, 
in contrast to the planar structures found at room tem- 
perature for the unsubstituted polyphenyls. The oli- 
gomer axis does not align with any of the crystallogra- 
phic axes. The pendant-oligomer bond, however, does 
align with the longest crystallographic axis. The pend- 
ant torsion angle is greater than 45 and increases with 
increasing chain length. Knowledge of molecular 
structure and crystal packing of oligomeric model com- 
pounds will be useful in further calculations of mechan- 
ical, optical, and electro-optical properties for the cor- 
responding rigid-rod polymer structures. 


148,434 


AD-A235 284/7/GAR PC A02/MF A01 
Texas A and M Univ., College Station. Dept. of Chem- 
istry. 
Thermal radation 
Poly(Diphenoxyphosphazene). 

Technical rept. no. 8, 1 Jun 89-31 May 90. 

S. Maynard, T. Sharp, and J. F. Haw. 25 Apr 91, 9p 
Contract N00014-88-K-0239 


Chemistry of 


The thermal degradation of 
poly(diphenoxyphosphazene) has been reexamined 
with emphasis on the roles of P-Cl and P-OH weak 
links. The polymers studied had residual chlorine con- 
tents of <0.05%, 2.4%, and 9.9%. Thermal degrada- 
tions were performed either in a synamic mode on the 
direct insertion probe of a mass spectrometer or under 
isothermal conditions in sealed ampules at temhpera- 
tures up to 40 C. Several model compounds (products 
observed from the dynamic degradation of the poly- 
mers) were also subjected to isothermal degradation in 
order to better distinguish between primary and sec- 
ondary products. The primary degradation products in- 
cluded chlorine-containing cyclic trimer and tetramer 
species, which were themselves too unstable to be ob- 
served in isothermal degradation of the cyclic oli- 
gomers rather than as a primary product from polymer 
chain ends, as had been previously suggested. Hydrol- 
ysis of P-Cl weak links was obtained only with difficulty, 
requiring steam treatment. Steam hydrolysis reduced 
the thermal stability of polymers with high initial P-Cl 
contents. 





148,435 

AD-A235 350/6/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Chem- 
istry. 

Catalysts and initiators as Instruments Controlling 
Structure of Polymers with Inorganic Backbone. 
Technical rept. no. 26, May 90-May 91. 

K. Matyjaszewski. 2 May 91, 23p 

Contract N00014-90-J-1186 


Importance of catalysts and initiators as factors which 
control macromolecular structure of various polymers 
with inorganic backbone is discussed. Chemoselecti- 
vity, regioselectivity, stereoselectivity and supramole- 
cular control in the synthesis of polysiloxanes, polysi- 
lanes and polyphosphazenes is described. 


148,436 
AD-A235 351/4/GAR PC A02/MF A0O1 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Chem- 


istry. 
em Synthesis, Modification, and Proper- 
ties. 


Technical rept. no. 22, May 90-May 91. 
K. Matyjaszewski. 2 May 91, 6p 
Contract N00014-90-J-1186 


Synthesis, modifications and characterization of vari- 
ous homopolysilanes and copolysilanes is reviewed 
with the main emphasis on the modification route and 
reductive coupling with various reducing agents and 
under various conditions. 


148,437 

AD-A235 358/9/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Chem- 
istry. 

Preparation and Degradation of Polysilylenes. 
Technical rept. no. 25, May 90-May 91. 

K. Matyjaszewski. 2 May 91, 35p 

Contract N00014-90-J-1186 


Mechanistic aspects of preparation and degradation of 
polysilylenes (polysilanes) are discussed. Reductive 
coupling of disubstituted dichlorosilanes at ambient 
temperatures in the presence of ultrasound leads to 
monomodal polymers with relatively narrow molecular 
weight distributions (M sub w/M sub n from 1.2 to 1.5) 
and relatively high molecular weights (M sub N from 
50,000 to 100,000). Ring-opening polymerization of 
cyclotetrasilanes initiated with carbanions and silyl 
anions provides polymers with molecular weights from 
10,000 to 100,000 and gives potential possibility of the 
microstructure control. Synthesis and solid state tran- 
sitions in random copolysilylenes are discussed. Ther- 
mal, mechanical, and chemical degradation of polysily- 
lenes is described. 


148,438 

AD-A235 359/7/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Chem- 
istry. 

Preparation of Inorganic and Organometallic Poly- 
mers with Controlled Structures. 

Technical rept. no. 27, May 90-May 91. 

K. Matyjaszewski. 2 May 91, 30p 

Contract NO0014-90-J-1186 


Preparative and mechanistic aspects of polysilanes 
and polyphosphazenes are reviewed based on the 
several synthetic methods developed in the author’s 
laboratories. Polysilanes are prepared by sonochemi- 
cal reductive coupling, modifications and ring opening 
polymerization. Polyphosphazenes are prepared by 
the catalyzed polycondensation of phosphoranimines 
and by the direct reaction of phosphonites and phos- 
phinites with silyl azides. 


148,439 
AD-A235 360/5/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Chem- 


istry. 
Anionic Ring-Opening Polymerization of Cyclote- 
trasilanes. 


Technical rept. no. 23, May 90-May 91. 
K. Matyjaszewski. 2 May 91, 14p 
Contract N00014-90-J-1186 


Various aspects of Silicon-Silicon bond cleavage are 
discussed in model and in macromolecular systems. 
Action of nucleophiles, electrophiles, and radicals are 
compared. Available cyclosilanes are described in 
view of their polymerizability. Preparation of strained 
and polymerizable rings is discussed. Anionic polymer- 


ization of various cycles with silicon atoms substituted 
by methyl and phenyl groups is shown. 


148,440 

AD-A235 371/2/GAR PC A03/MF A01 
University of Southern Mississippi, a 

Novel Liquid Crystalline Polymers as Nonlinear 
Optical Materials. 

Final rept. 1 Apr 88-31 Aug 90. 

A. C. Griffin. 31 Aug 90, 13p AFOSR-TR-91-0498, 
Contract F49620-88-C-006 


Research results are presented for side-chain liquid 
crystalline polymers as NLO materials. Design criteria 
are discussed for temporally stabilized SHG (Second 
Harmonic Generation) in these polymers. The impor- 
tance of liquid crystallinity on SHG is described. Main- 
chain liquid crystalline polymers for both second- and 
third-order NLO are presented. A photo-Fries reaction 
on polyaryicinnamates leads to a potential second- 
order chromophore while in the third-order area, silox- 
ane and methylene spacers between defined pi-conju- 
gated segments confers solubility and lowered melting 
temperatures to these polymers. 


148,441 

AD-A235 409/0/GAR PC A01/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Chem- 
istry. 

Towards + ona of Well-Defined and Organo- 
metallic Polymers. 

Technical rept. no. 21, May 90-May 91. 

K. Matyjaszewski. 1991, 4p 

Contract N00014-90-J-1186 

Availability: Pub. in ACS Polymer Mat. Sci. Eng., v64 
p104-105 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


Three general methods for the synthesis of inorganic 
polymers: condensation, ring opening polymerization, 
and modifications are described. New anionic polym- 
erization of phosphoraneimines provides linear poly- 
phosphazenes at temperature below 100 C. These 
polymers have narrow molecular weight distribution 
and molecular weights in the range of Mn=20,000 to 
200,000. Polysilanes with low polydispersities are pre- 
pared by sonochemical reductive coupling at ambient 
temperatures. Ring-opening polymerization of strained 
cyclotetrasilanes provides first possibility of the tactici- 
ty control in polysilanes. Modification of polysilanes 
with aryl groups with triflic acid and various nucleo- 
philes allows incorporation of functional groups to po- 
lysilanes and synthesis of graft copolymers. 


148,442 
DES1010759/GAR 
Argonne National Lab.., IL. 
Applications of neutron reflectivity: Polymers and 
magnetism. 

G. P. Felcher. Jan 91, 41p ANL/CP-72262, CONF- 
9006235-3 

Contract W-31109-ENG-38 

Enrico Fermi School of Physics (114th), La Specia 
(Italy), 19-29 Jun 1990. Sponsored by Department of 
Energy, Washington, DC. 


During the past decade interest in the properties of 
surfaces and interfaces has grown at an outstanding 
rate. Thin films have a common planar geometry, and 
the physical information most often sought is how the 
chemical composition and the magnetization of the 
film varies along its thickness. Since slow neutrons are 
not absorbed by most substances, they penetrate over 
thicknesses of some centimeters of matter before 
being reflected by deep interfaces as those at a liquid/ 
solid boundary. Actually this property makes neutron 
reflectivity an attractive probe. The author discusses 
the physical quantities that are obtained by neutron re- 
flectivity and their significance in the context of studies 
of polymers and magnetism. For polymers, neutron re- 
flection allows one to delve deep in the detailed micro- 
scopic behavior of blends at each point of the phase 
diagram. Some of the problems presently being pur- 
sued are discussed. In the study of magnetism of thin 
films neutron reflection plays a role, because it is capa- 
bie of giving the absolute value of the local magnetiza- 
tion. 23 refs., 13 figs. (SC) 


PC A03/MF A01 


148,443 

DES91622689/GAR PC A04/MF A01 
Bhabha Atomic Research Centre, Bombay (india). 
Gamma irradiator design concepts for radiation 
vulcanisation of natural rubber latex. 

K. S. Aggarwal, P. Muralidharan, M. G. Apte, A. R. 
Kalurkar, and B. M. Shah. 1990, 67p BARC-1506 
U.S. Sales Only. 


148,446 
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Radiation vulcanisation of natural rubber latex (NRL) is 
a new and yet unproven technology and one which in- 
volves undefined problems of consumer acceptance 
and high degree of radiation risk. Therefore, the de- 
signer should take care that the initial capital cost of 
the plant is as low as possible to keep the unit proc- 
essing cost low during the initial lean period of the 
product requirement by the market. Three irradiators to 
process natural rubber latex have been designed as 
per capacity requirement of the user. Their salient fea- 
tures are described. (author). 2 tabs., 24 figs. (Atomin- 
dex citation 22:026220) 


148,444 

N91-22448/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Thermal Characterization and Toughness of Eth- 


ynyl Containing Blends. 
. J. Jensen. Apr 91, 16p NAS 1.15:104071, NASA- 
TM-104071 


As part of an effort to develop high performance struc- 
tural resins with an attractive combination of properties 
for aerospace applications, a series of ethynyl-termi- 
nated polysulfones of different molecular weights were 
prepared and blended with a low molecular weight eth- 
ynyl-terminated coreactant. Upon heating above 200 
C, these ethynyl containing materials react to form a 
chain extended and crosslinked network structure. 
This reaction renders the materials insoluble in 
common solvents, but also reduces the toughness as 
compared to high molecular weight linear polysul- 
fones. The thermal characterization of these blends 
= —e of the resulting cured materials are 
ISCu: 5 


148,445 

N91-22450/1/GAR PC A11/MF A02 
Technische Univ. Eindhoven (Netherlands). 

Mode! Prediction, Experimental Determination, 
= Control of Emulsion Copolymer Microstruc- 
ure. 

Ph.D. Thesis. 

G. H. J. Vandoremaele. c1990, 226p ISBN-90- 
9003718-7, ETN-91-99171 

Sponsored by Stichting Scheikunding Onderzoek Ne- 
derland; Dsm Research B.V.; and Shell Nederland B.V. 


An investigation of typical aspects of emulsion copoly- 
merization aiming at a better and more quantitative un- 
derstanding of the effects of the process parameters 
on the chemical microstructure of the copolymer is 
presented. An emulsion copolymerization model which 
is used to quantitatively describe kinetics and micros- 
tructure is developed. Experimental techniques to de- 
termine the molar mass chemical composition distribu- 
tion by means of gas chromatography are developed. 
Theoretical background and experimental results of 
the monomer partitioning are discussed. Results of a 
detailed study of the effect of composition drift during 
emulsion copolymerization on reaction kinetics are 
given. Experimentally deterniined chemical micros- 
tructures of emulsion copolymers are compared with 
model calculations. The contiol of copolymer micros- 
tructure is demonstrated. Attempts to prepare struc- 
tured latex particles by means of multistage emulsion 
copolymerization of styrene with methyl acrylate or n- 
buthyl acrylate and an investigation of the morphology 
of S-MA latex particles prepared under non azeotropic 
conditions are reported. 


148,446 
N91-22453/5/GAR PC A03/MF AO1 
Wichita State Univ., KS. 

Preparation and Characterization of Polyelectro- 
lyte Copolymers Containing Methy! Methacrylate 


and Am ay we om Methacrylate. Part 1: Polymers 
Based on ic Acid. 


W. T. K. Stevenson, S. Wen, and X. Yin. 1991, 32p 
NIAR-91-4-PT-1 


Acidic polyelectrolyte copolymers containing 2-hydrox- 
yethyl methacrylate (HEMA), methyl methacrylate 
(MMA), and methacrylic acid (MAA) were prepared by 
free radical polymerization to high conversion in solu- 
tion. Copolymer yields were obtained by gravimetry (all 
in the 30-50 percent range) relative molecular weights 
estimated by intrinsic viscosity measurements (all in 
the 50-70 cc/g range), tacticity by C-13 nuclear mag- 
netic resonance (NMR) spectroscopy (all polymers 
were predominantly syndiotactic with some atactic 
content), and composition by acid/base titrations in 
conjunction with H-1 NMR spectroscopy (all close to 
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the monomer charge ratios). Acid strength or apparent 
pKa’s were examined as a function of extent of ioniza- 
tion. Measurements performed in water indicated that 
the compact/extended coil transformation in predomi- 
nantly syndiotactic polymethacrylic acid occurres also 
in copolymers of similar tacticity containing moderate 
to high concentrations of MAA. The apparent pKa of 
such polymers containing only small amounts of MAA 
did not vary with extent of ionization, indicating a low 
degree of interaction between the acid groups. In co- 

lymer pairs — similar amounts of MAA but 
differing HEMA and MMA contents, the polymer con- 
— more HEMA appeared the stronger acid, pre- 
sumably due to a better solvation of that polymer 
which would increase the net spatial charge-charge 
separation, and decrease cooperative effects which 
lead to suppressed ionization. 


148,447 
N91-23039/1/GAR 
(Order as N91-23021/9/GAR, PC A16/ME 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

~~ Performance Polymer Development. 

P. M. Hergenrother. Mar 91, 7p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 149-155. 


The term high performance as applied to polymers is 
generally associated with polymers that operate at 
high temperatures. High performance is used to de- 
scribe polymers that perform at temperatures of 177 C 
or higher. In addition to temperature, other factors ob- 
viously influence the performance of polymers such as 
thermal cycling, stress level, and environmental ef- 
fects. Some recent developments at NASA Langley in 
polyimides, poly(arylene ethers), and acetylenic termi- 
nated materials are discussed. The high performance/ 
high temperature polymers discussed are representa- 
tive of the type of work underway at NASA Langley 
Research Center. Further improvement in these mate- 
rials as well as the development of new polymers will 
provide technology to help meet NASA future needs in 
high performance/high temperature applications. In 
addition, because of the combination of properties of- 
fered by many of these polymers, they should find use 
in many other applications. 


148,448 

PB91-194688 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Polymers Div. 

Small-Angie Neutron Scattering of Blends of 
Cross-Linked and Linear Polystyrene. 

Final rept. 

R. M. Briber, and B. J. Bauer. 1991, 6p 

a in Macromolecules 24, n8 p1899-1904, 15 Apr 


Small-angle neutron scattering (SANS) has been used 
to study the scattering function and thermodynamics 
of blends of linear protonated polystyrene (PSH) and 
cross-linked deuterated polystyrene (PSD). Two series 
of samples were synthesized. In both cases the sam- 
ples were made by dissolving the linear PSH in deuter- 
ated (d8) styrene monomer containing a small amount 
of My oo yorentey which was then polymerized to form 
the PSD network around the linear PSH chains. The 
samples were all made at a concentration of 50/50 by 
weight PSD/PSH. Series 1 is a set of samples with the 
same cross-link density varying the length of the linear 
chain. Series 2 is a set of samples containing the same 
length linear chain varying the cross-link density sys- 
tematically. By extrapolation of S(q) obtained from 
SANS using an Ornstien-Zernike plot (1/S(q) versus q 
squared) to q = 0, the zero-angle scattering, S(0), was 
obtained. S(0) is inversely proportional to the second 
derivative of the free rT, with respect to composi- 
tion. For the series 1 and 2 samples it was found that 
the samples could be driven to phase separation by 
increasing either the length of the linear chain or the 
network density. In the series 1 samples the zero- 
angle scattering scaled as 1/S(0) approximately =1/ 
N(sub b). In the series 2 samples the zero-angle scat- 
tering scaled as 1/S(0)approximately = 1/N(sub c). In 
addition, the scattering was found to increase as N(sub 
c) decreased for the series 2 samples, a behavior op- 
posite to that predicted by combining classical rubber 
elasticity and mixing theories. 


148,449 
PB91-195271 
National Inst. of Standards and bow peers 2 (NEL), 


Not available NTIS 


Gaithersburg, MD. Fire Measurement and 
Div. 


esearch 
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Molecular Dynamics of Initial Events in the Ther- 
mal Degradation of Polymers. 

Final rept. 

M. Nyden, and D. W. Noid. 1991, 6p 

voy in Jnl. of Physical Chemistry 95, n2 p940-945 
1991. 


Computer simulations, based on molecular dynamics, 
have been used to reveal kinetic and mechanistic as- 
pects of initial events in the thermal degradation of pol- 
yethylene and related polymers. Simulations were per- 
formed on a series of model polymers and the rate 
constants for random scission of the carbon-carbon 
bonds were computed. The results are consistent with 
the predictions of statistical theories of unimolecular 
reactivity. Observations of the detailed motions of the 
model polymers have also revealed pronounced coil- 
ing actions in the vicinity of dissociating bonds. The 
behavior is examined in the light of proposed mecha- 
nisms for intramolecular hydrogen transfer. 


148,450 

PB91-195685 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Difunctional and Multifunctional Monomers Capa- 
ble of Cyclopolymerizati 

Final rept. 

J. W. Stansbury. 1991, 7p 

Sponsored by National Inst. of Dental Research, Be- 
thesda, MD. 

Pub. in Macromolecules 24, n8 p2029-2035 1991. 


The reaction of an acrylate ester with paraformalde- 
hyde in the presence of diazabicyclo(2.2.2)octane has 
been shown to provide access to novel ether-fused di- 
methacrylate-like monomers that can undergo cyclo- 
polymerization. The study examined the influence of 
the pendant ester functionality on the synthesis and 
polymerization of these monomers. While bulky ester 
groups were generally found to reduce the rate of re- 
action in monomer synthesis, the more hindered mon- 
omers appear to polymerize through the available in- 
tramolecular cyclization pathway with greater efficien- 
cy than monomers without significant steric con- 
straints. Polymerizations in solution lead to mainly cy- 
clized, soluble polymers up to relatively high monomer 
concentrations. Bulk polymerizations provided brittle, 
cross-linked polymers with high degrees of conver- 
sion. The work was extended to include the synthesis 
of a multifunctional oligomer based on the same 1,6- 
diene substructure. The polymerization of this oli- 
gomer produced a tough, highly cross-linked polymer. 
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AD-A234 953/8/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Field Work and Dispersion Relations of Excitations 
on Fractals. 

Technical rept. 

M. |. Stockman, T. F. George, and V. M. Shalaev. 
Apr 91, 24p Rept no. UBUFFALO/DC/91/TR-46 
Contract N00014-90-J-1193 


An approach to finding the dispersion law of excita- 
tions on fractals for an arbitrary interaction is devel- 
oped. It is based on the scale invariance of the probe- 
field work and allows one to express exponents of the 
dispersion law in terms of the spectral and Hausdorff 
dimensions. The expressions obtained for the disper- 
sion-law exponent are different for vibrational (Gold- 
stone-type) and dipolar (non-Goldstone-type) excita- 
tions, in agreement with previous results of Alexander 
and Orbach and the authors of the present paper. 


148,452 

DE91622827/GAR PC A04/MF A01 
AEA Thermal Reactor Services, Winfrith eS. 
Calibration of Andersen Mark-ll and California 
measurements PC-2 QCM cascade impactors. 

K. D. Horton, and J. P. Mitchell. May 90, 73p AEA- 
TRS-5001, AEEW-TRS-5001 

U.S. Sales Only. 


Andersen Mark-ll and California Measurements PC-2 
quartz-crystal (QCM) cascade impactors have been 
calibrated with monodisperse aerosol particles. Both 
the Andersen and QCM impactors were determined to 
be reliable instruments: the advantage of the QCM im- 


pactor is that real-time monitoring of aerosol behaviour 
is possible, using short measurement times. However, 
care is needed to interpret the QCM data if this instru- 
ment is used to sample aerosols that carry an un- 
known or significant electrostatic charge. (author). 
(Atomindex citation 22:026639) 


148,453 

DE91622828/GAR PC A07/MF A01 
UKAEA Atomic Energy Establishment, Winfrith (Eng- 
land). Chemistry Div. 

Polytec optical aerosol analysers: laboratory inter- 
comparison. 

J. P. Mitchell, G. P. M. Lloyd, and |. A. Marshall. Mar 
90, 136p AEEW-R-2617 

U.S. Sales Only. 


Polytec aerosol analysers size individual particles 
within the overall range from 0.3 to 100 (mu)m diame- 
ter on the basis of right-angle scattering of white light 
as they enter a cube-shaped optically defined meas- 
urement volume. An experimental intercomparison of 
10 Polytec instruments, representing all sizes of meas- 
urement volume, was carried out during the period No- 
vember 1987 to January 1988. (author). (Atomindex ci- 
tation 22:026640) 
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AD-A234 566/8/GAR PC A09/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Geotechnical Lab. 

Repair, Evaluation, Maintenance, and Rehabilita- 
tion Research Program: Plastic Concrete Cutoff 
Walls for Earth Dams. 

Final rept. Ocr 87-Nov 89. 

T. W. Kahl, J. L. Kauschinger, and E. B. Perry. Mar 
91, 187p Rept no. WES/TR/REMR-GT-15 


Remedial seepage control of earth dams is a critical 
problem. Concrete cutoff walls may be used in some 
situations. Since the walls in their simplest structural 
form are rigid diaphragms, deformations of earth em- 
bankments due to increase in reservoir level or seismic 
activity could cause failure which would greatly de- 
crease the flow efficiency of cutoff walls and jeopard- 
ize the safety of dams. In response to this dilemma, 
engineers in Europe, Asia, and South America have 
used plastic concrete, which has deformation charac- 
teristics similar to earth dams, to construct cutoff walls. 
Plastic concrete consists of aggregate, cement, water, 
and bentonite clay mixed at a high water-cement ratio 
to produce a ductile material. Geotechnical engineers 
in the United States have been reluctant to specify the 
use of plastic concrete for cutoff walls due to limited 
documentation of field performance of existing cutoff 
walls and lack of laboratory test data on plastic con- 
crete under test conditions which approximate field be- 
havior. This research was conducted to quantify the 
stress-strain-strength behavior and permeability of 
plastic concrete, and to develop design data for speci- 
fying plastic concrete for use in a diaphragm cutoff wall 
for an earth dam. 


148,455 

AD-A234 569/2/GAR PC A09/MF A02 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab. 

Ship Navigation Simulation Study Miami Harbor 
Navigation Improvement Project, Miami, Florida. 
Final rept. 

J. C. Hewlett. Apr 91, 197p Rept no. WES/TR/HL- 
91-6 


A real-time ship simulation study of the proposed 
design for deepening the Entrance Channel and Fish- 
ermans Channel in Miami Harbor, Florida, was made. 
The purpose was to determine whether deeper draft 
containerships could enter the harbor safely. The 
study showed that even with bend easements in cer- 
tain critical areas, the deeper/heavier proposed ships 
would have difficulty entering the harbor under certain 





wind and tide conditions. Tidal current data for the sim- 
ulation were obtained from a numerical model and 
were supplemented with prototype measurements. 


148,456 

AD-A234 810/0/GAR 

Army War Coll., Carlisle Barracks, PA. 
a the Department of Tran 
— 


Siucy p rO) 
yo 5 Apr 91, 39p 

This paper traces the Army Corps of Engineers in- 
volvement in waterways navigation and the creation of 
the Department of Transportation as the answer for 
the development of an integrated national transporta- 
tion policy. The paper shows that the Department of 
Transportation is incomplete and unable to integrate 
policy. The author determines that operational ele- 
ments of the Corps of Engineers navigation program 
should be transferred to the Department to fill the void 
in waterways expertise. Specific recommendations are 
to (1) transfer operations of navigational locks and 
dams to the Department, (2) reverse the roles of the 
Secretary of the Army and the Secretary of Transpor- 
tation with respect to the Inland Waterways Users 
Board, and (3) forward the recommendations of the 
Rivers and Harbors Board through the Secretary of 
Transportation to Congress. 
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AD-A234 956/1/GAR PC A03/MF A01 
Corps of Engineers, Seattle, WA. Seattle District. 
Lincoln Park Shoreline Erosion Control Project, 
Seattle, Washington: Operation and Maintenance 
Manual. 

Aug 90, 36p 


The purpose of this manual is to present information 
on project operation and maintenance (OM) for com- 
pliance with Federal regulations. Shoreline erosion 
control features at Lincoln Park, Seattle, Washington, 
were constructed in 1988 under the River and Harbor 
Act of 1962. Lincoln Park is a heavily wooded park 
consisting of flat uplands, steep bluffs, and gently slop- 
ing beaches. Park facilities include a 1-mile-long salt- 
water beach. A concrete and cobblestone seawall ex- 
tends the entire length of the shoreline. The project is 
designed to provide long-term shoreline-erosion pro- 
tection at Lincoln Park in order to prevent damage to 
publicly owned property. Major OM components for 
the revetment, periodic beach nourishment, and 
project monitoring are discussed. The primary objec- 
tive of the revetment is to absorb wave energy and 
reduce wave overtopping and wave erosion. The pri- 
mary objective of nourishment is to maintain the near- 
shore beach profile seaward to the limits of active 
wave influence on the bottom materials. An annual 
field inspection will be made to ascertain armor and 
toe rock displacement, overtopping problems, and 
damaged or vulnerable portions of the revetment and 
to observe and note the degree of erosion/accretion 
of the beach nourishment. 


148,458 

AD-A235 090/8/GAR PC A03/MF A01 

Naval Civil Engineering Lab., Port Hueneme, CA. 

al Water Production from Atmospheric 
urc 

Final rept. Oct 84-Jun 8 

J. D. Matthews, and N. P Clarke. Feb 91, 22p Rept 

no. NCEL-TN-1825 


The purpose of this effort was to assess the feasibility 
of developing a desiccant system to produce potable 
water from atmospheric sources that is compatible 
with military constraints. Goals were: (1) to examine 
desiccant technology, investigate methods of using 
available desiccants to collect atmospheric moisture, 
(2) develop a conceptual model of a desiccant water 
production system, and (3) develop a mathematical 
model to simulate the operation of the conceptual 
model. Results show that a desiccant system can 
produce large quantities of potable water using rela- 
tively small amounts of fuel for heat and fan power. 
The focus of this project was using a liquid desiccant 
(such as triethylene glycol) in an absorption-distillation 
cycle. This report documents the theoretical analysis 
of a hypothetical liquid desiccant based system for 
producing liquid water through collection of atmos- 
pheric moisture. Estimates are mode of cost, weight 
and water production rate for the hypothetical system. 


148,459 
AD-A235 141/9/GAR 


PC A07/MF A01 


Corps of Engineers, Waltham, MA. New England Div. 
Saugus River and Tributaries Flood Damage Re- 
duction poet en se Sy wn Ne ale Revere and Saugus, 

— easibility Report. Revi- 
si 


Final rept. 
R. Hunt. Apr 90, 15 
Revision of rept. dees Dec 89, AD-A217 015. 


This report provides information on and describes pos- 
sible solutions to flooding problems in coastal regions 
and wetlands near the Saugus River and tributaries. 
Three potential solutions were developed and evaluat- 
ed: (1) Local flood protection plan; (2) The nonstructu- 
ral flood protection plan; (3) The regional floodgate 
plan. The Regional Saugus River Floodgate Plan was 
recommended. 


148,460 

AD-A235 142/7/GAR PC A06/MF A01 

Corps of Engineers, Waltham, MA. New oe Div. 

Saugus River and Tributaries Flood Damage Re- 

duction ae yoke Ta Revere and Saugus, 

bs mudy and EIS EIS/EIR Co c vara tenpemien 
a ‘comments a esponses. 

Section C. Fi Final Report Review 

R. Hunt. Apr 90, 121p 


This report summarizes flooding problems in the study 
area and alternative solutions; describes the selected 
plan and implementation responsibilities of the select- 
ed plan; and identifies environmental resources in the 
study area and potential environmental impact of alter- 
native solutions. Included are descriptions of the tidal 
hydrology and hydrology of interior runoff in the study 
area, and of wave runup and seawall overtopping, inte- 
rior flood stage frequencies, tide levels, flushing, cur- 
rents, water quality conditions in the estuary and de- 
tailed project costs. 


148,461 

AD-A235 341/5/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab. 

Repair, Evaluation, Maintenance, and Rehabilita- 
tion Research Program: ings of REMR 
Workshop on Repair and Maintenance of Shallow- 
Draft Training Structures Held in Vicksburg, Mis- 
sissippi on 24-25 February 1987. 

Final rept. 

D. L. Derrick. Apr 91, 38p 


Presented are the Proceedings of the Workshop on 
Repair and Maintenance of Shallow-Draft Training 
Structures. The repair of riverine shallow-draft training 
structures has been and will continue to be a signifi- 
-_ maintenance cost within the US Army Corps of 

—— The main purpose of the workshop was to 
gather together the working level river engineers in- 
volved in dike repair and provide a forum in which to 
exchange experience, methodology, and problems 
faced by each Corps District. A secondary purpose 
was to enable the people involved in this REMR work 
unit to gather information and establish contacts within 
the Districts to accomplish the stated goals of the work 
unit. These proceedings provide a summary of the fol- 
lowing: the presentations by the Districts, the discus- 
sion periods, and the summarization and conclusions. 
The discussion periods focused on unusual repair 
techniques used and future research needs in the field 
of dike repair. 


148,462 

AD-A235 411/6/GAR 
Construction Engineering Research Lab. 
Champaign, IL. 

Concept Development of an Automated Construc- 
tion Design Review Advisor. 

Interim rept. 

J. G. Kirby, M. |. Tupas, P. C. Robinson, and G. 
Bridgestock. Mar 91, 37p Rept no. CERL-IR-P-91/13 


This report presents the interim results of research to 
develop a personal computer-based hypertext system 
to help U. S. Army Corps of Engineers (USACE) per- 
sonnel perform constructibility reviews on construction 
design documents. It identifies the most promising 
sources of constructiblity review information, presents 
formulation of a concept prototype as well as reviews 
comments obtained after a demonstration to USACE 
Omaha District field design reviewers, and identifies 
future efforts required to develop a fully operational 
system. The BCO ADVISOR represents the second 
step in design review. The Automated Review Man- 
agement System (ARMS) improved the management 
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of design review. The BCO ADVISOR will improve the 
performance of design review. 


148,463 
DE91011198/GAR PC A03/MF A01 
pes ng Univ. System, Las Vegas. Water Resources 


Design of flood protection for transportation 


R. e French. 1991, 26p ~ a NV/10845-T1 
Contract ACO8-90NV1084: 
Sponsored by Gana of Energy, Washington, DC. 


The method of floodplain delineation on alluvial fans 
developed for the national flood insurance program is 
modified to provide estimates of peak flood flows at 
transportation alignments crossing an alluvial fan. The 
modified divides the total alignment 
length into drainage design segments and estimates 
the peak flows that drainage structures would be re- 
quired to convey as a function of the length of the 
drainage design segment, the return of the 
event, and the location of the alignment on the alluvial 
fan. An example of the application of the methodology 
is provided. 16 refs., 5 figs. 


148,464 
DE91771930/GAR PC A03/MF A01 
Aalborg Universitetscenter (Denmark). Inst. for Bygn- 
ingsteknik. 

Rel -based structural optimization. 
P. Thoft-Christensen. Jul 90, 29p AUC-IBT-R-9019, 
CONF-9003261-2 
International Federation of Information Processing 
Working Group (IFIP WG) 7.5 working conference on 
reliability and optimization of structural systems (3rd), 
Berkeley, U (USA), 26-28 Mar 1990. 
U.S. Sales Only. 


In this paper a brief presentation of the state-of-the-art 
of reliability-based structural optimization (RBSO) is 
given. Special <n is put on problems related to 
application of Ri on real otony a structures. Shape 
optimization, knowledge-based optimization and opti- 
mal inspection srateges are briefly discussed. A list of 
og references is included in the appendix. (author) 13 
re 


148,465 

MIC-91-03157/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

— me at Cranberry Jct: Nanticoke GS- 


ongwood 
Report no. 90-201-K. 
R. H. K. Tsang. c1990, 76p 


This report summarizes the results of a field study to 
evaluate the suitability of grouted piles for transmission 
tower foundations. The grouted piles were assessed in 
terms of the installation procedure and its foundation 
performance subjected to uplift loads. Two types of 
grouted piles were evaluated and compared with con- 
— (ungrouted) pile foundations at Cranberry 
ct. 


148,466 

PB91-198184/GAR PC A04/MF A01 
California State Dept. of nen Sacramento. 
Office of Transportation Lab 

Performance Evaluation of Coastal Gabion Instal- 


Interim rept. 1986-88. 
. P. Hoover. Jan 89, 66p REPT-632467, FHWA/ 
CA/TL-89/02 
ponsored by Federal Highway Administration, Sacra- 
pec CA. California Div. 


The interim report describes the installation, evalua- 
tion techniques and provides limited results for two 
types of coastal installations of gabions. Gabions are 
flexible wire mesh baskets for encapsulating rocks 
which protect erodible slopes. They are normally inter- 
connected to form monolithic structures. Their tensile 
characteristics allow them to experience differential 
movements while maintaining structural integrity. Cal- 
trans used them to construct two retaining walls and 
as underlayment for two installations of 6-ton rock 
slope protection. All installations are in a coastal envi- 
ronment. Their stability and resistance to corrosion are 
being monitored as is their overall effectiveness. Moni- 
toring is planned to stop in 1993 with the preparation of 
a final report. 
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148,467 
PB91-198267/GAR PC A05/MF A01 
—-, Li and Associates, Inc., Tempe, 

Sizing Riprap for the Protection of Approach Em- 
bankments and Spur Dikes and Limiting the Depth 
of Scour at Bridge Piers and Abutments. Volume 2. 
Design jure. 
er ne Feb 87-Jun 89. 

Li, R. MacArthur, and G. Cotton. Jun 89, 87p 
FHWA/Az-89/260.V1 ‘OL- 
See also Volume 1, PBoT. 198259. Sponsored by Fed- 
eral Highway Administration, Phoenix, AZ. Arizona Div. 


The report presents methodologies currently available 
for sizing riprap protection measures. The five riprap 
performance areas identified in the report are: riprap 
quality, riprap-layer characteristics, hydraulic require- 
ments, site conditions, and river conditions. Localized 
design considerations include: the protection of ap- 
proach embankments, spur dikes, scour at bridge piers 
and abutments, river bends, and grade control struc- 
tures. Limitations of the methods and their application 
to conditions observed in Arizona are evaluated and 
an interim design procedure is recommended. 


Construction Equipment, Materials, & 
Supplies 


148,468 

AD-A234 795/3/GAR PC A08/MF A01 
Science Applications International Corp., McLean, VA. 
Technical Support and Documentation Manage- 
ment for 25 Ton All a Crane (ATEC). 

Technical rept. Sep 90-Mar 91. 

J. M. Daugherty, and M. J. Clark. 11 Mar 91, 165p 
Rept no. SAIC-91/1018 

Contract DAAK70-88-D-0014 


The study was conducted to review and integrate all 
aspects of the programmatic documentation for the 
anager of the 25 ton all terrain crane (ATEC). 

jajor revisions were made to the 25 ton ATEC Test 
and Evaluation Master Plan (TEMP) after providing 
support and minutes for a Test Integration Working 
Group (TIWG) meeting. A specification was prepared 
for the crane. 


148,469 
AD-A235 369/6/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Structures Lab. 
of Silica-Fume Concrete. Repair, Eval- 

uation, Maintenance, and Rehabilitation Research 

ram. 
Final rept. 
J. E. McDonald. Mar 91, 47p Rept no. WES/TR/SL- 
REMR-CS-32 


This study was conducted to determine those proper- 
ties of silica-fume concrete which might affect cracking 
and to develop guidance for minimizing cracking prob- 
lems associated with the use of such concrete in future 
repair projects. Tests included compressive and ten- 
sile splitting strengths, modulus of elasticity, Poisson’s 
ratio, ultimate strain capacity. uniaxial creep, shrink- 
age, coefficient of thermal expansion, adiabatic tem- 
perature rise, and abrasion erosion. None of the mate- 
rial properties of silica-fume concrete studied with the 
possible exception of autogenous shrinkage, indicate 
that this material should be significantly more suscepti- 
ble to cracking as a result of restrained contraction 
than conventional concrete. In fact, some material 
properties, particularly ultimate tensile strain capacity, 
would indicate that silica-fume concrete should have 
reduced potential for cracking. While silica fume offers 
potential for improving many properties of concrete, 
the very — compressive strength and resulting in- 
crease in abrasion-erosion resistance are particularly 
beneficial in repair of hydraulic structures. These con- 
cretes should be considered in repair of abrasion-ero- 
sion susceptible locations, particularly in those areas 
where locally available — might otherwise not 
be acceptable. The potential for cracking of restrained 
concrete overlays, with or without silica fume, should 
be recognized. Any variations in concrete materials, 
mixture proportions, and construction practices that 
will minimize shrinkage or reduce concrete tempera- 
ture differentials should be considered. 


148,470 
DE90706013/GAR 
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PC A05/MF A01 


Nederlandse Maatschappij voor Energie en Milieu 
B.V., Sittard. 

Toepassing van poederkoolviiegas in de wegen- 
bouw. Aanleg van een demonstratieproject met 
poederkooiviiegas in defundering van een zwaar 
belast industrieterrein. (Application of pulverized 
Coal fly ash in the road construction). 

Feb 89, 83p ETDE/NL-mf-0706013, NOVEM-89-068 
In Dutch. 

U.S. Sales Only. 


Part of a metalled industrial site in Rotterdam, Nether- 
lands, hasbeen founded on a sand/fly ash/cement 
stabilization. The rest of thefoundation was done by 
the conventional sand/cement stabilization. Thefly 
ash mixture was made mix-in-plant. The compression 
strength, whichwas determined before and after the 
construction, was not up to theresults of the prelimi- 
nary investigation. Falling weight deflectionmeasure- 
ments show clearly the difference of modules of elasti- 
citybetween the two mixtures. It appears from ultra- 
sonic measurements ofdrilled cores that there is a re- 
lation between the mixtures with regardto compression 
strength and the modulus of elasticity. The modulus 
ofelasticity of the sand/fly ash/cement mixture is 
about 80% of themodulus of the sand/cement mixture 
for a constant compression strength.The sand/fly 
ash/cement mixture can compete economically with 
ee mixture. 17 figs., 4 refs., 16 tabs., 12 
ills. 
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MIC-91-02912/GAR PC E07/MF E01 
Ontario. Highway Engineering Division. Engineering 
Materials Office, Toronto. 

1989 simulation of the proposed end-result speci- 
fication for acceptance based on aggregate grada- 
tion and asphalt cement content. 

Materials information report no. MI-143. 

D. C. Pearson, and D. F. Lynch. c1990, 65p ISBN-0- 
7729-8160-4 


This report describes a simulation used to determine 
the financial implications of introducing a special provi- 
sion for the acceptance and price adjustment of hot 
mix based on aggregate gradation and asphalt cement 
content in Ministry road construction contracts. The 
provision calls for sample testing of job mix formulas 
and price reductions or refusal for results outside per- 
missible limits. This report makes recommendations 
on this acceptance procedure and proposes an imple- 
mentation process. 


148,472 


PB91-193565/GAR PC A15/MF A02 
Purdue Univ., Lafayette, IN. Joint Highway Research 
Project. 

Use of Bottom Ash in Highway Embankments, 
Subgrades, and Subbases. 

Final rept. 

H. Huang. 15 Feb 90, 334p FHWA/IN/JHRP-90/ 


Sponsored by Federal Highway Administration, Indian- 
apolis, IN. Indiana Div., and Indiana Dept. of Transpor- 
tation, Indianapolis. 


The research assessed those properties of power 
plant bottom ash likely to affect its use as highway fill 
or pavement material, based on laboratory investiga- 
tion conducted on eleven Indiana bottom ashes. Labo- 
ratory tests included: chemical analysis, mineralogical 
Study, microscopic examination of ash particles, spe- 
Cific gravity, grain size distribution, sulfate soundness, 
Los Angeles abrasion, permeability, shear strength, 
moisture-density relations, degradation under compac- 
tion, compressibility, and California bearing ratio. The 
various test values and properties were compared to 
those of representative granular soils or appropriate 
specifications. These comparisons provide information 
necessary for judging the suitability of bottom ash in 
Indiana highway construction. The potential environ- 
mental effects of bottom ash utilization were evaluated 
by performing leaching tests outlined in the EP toxicity 
test and an Indiana leaching method. Chemical analy- 
sis of the leachates showed that bottom ash is nonha- 
zardous, and its effects on the quality of ground water 
are minimal. 
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PB91-197954/GAR PC A03/MF A01 
Texas Transportation Inst., College Station. 


Engineering Fabrics and Asphalt Overlay Perform- 
ance. 

Research rept. (Final) Sep 79-Nov 89. 

J. W. Button. Nov 89, 45p TTI-2-9-77/9-187-17, RR- 
187-17, FHWA/TX-90/ 187-17 

Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. 


Geotextiles (engineering fabrics) were installed at four 
locations in Texas to evaluate their potential as cost- 
effective measures to reduce or delay reflection crack- 
ing in asphalt concrete overlays. The overlaid pave- 
ments included asphalt concrete, continuously rein- 
forced portland cement concrete, and a freshly cold- 
milled asphalt concrete. Test pavements were ap- 
proximately 0.25 mile in length with the fabric installed 
edge to edge. Nine different types of commercially 
available geotextiles comprised of nonwoven polypro- 
pylene of polyester were tested. One woven experi- 
mental product composed of polypropylene and poly- 
ester was also tested. Resistance to reflective crack- 
ing has been evaluated for up to 10 years. Results, 
based solely on these test pavements, indicate that 
geotextiles are not consistently cost-effective methods 
to address reflective cracking. However, limited evi- 
dence indicates geotextiles reduce ‘pumping’ after 
cracking does occur. 


148,474 

PB91-198283/GAR PC A04/MF A01 
Texas Univ. at Austin. Center for Transportation Re- 
search. 

Design Guide for Steel-to-Concrete Connections. 
Research rept. (Final). 
R. A. Cook, G. T. Doerr, and R. E. Klingner. Mar 89, 
72p CTR-3-5-87-1126- ar, RR-1126-4F, FHWA/TX- 
89+ 1126-4F 

Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


The report synthesizes the results of Reports 1126-1, 
1126-2, and 1126-3 in the form of a strength-based 
design guide for steel-to-concrete connections involv- 
ing short anchor bolts. Both — and multiple- 
anchor behavior are addressed. The Design Guide 
identifies the basic elements of any structural connec- 
tion to concrete, specifies the desired behavior for 
each element, and describes the design procedures to 
be followed to produce that desired behavior. The 
Design Guide addresses the baseplate, the anchor 
itself, and the embedment of the anchor in the sur- 
rounding concrete. The Design Guide is intended to 
apply to cast-in-place anchors, grouted anchors, 
torque-controlled expansion anchors, undercut an- 
chors, and adhesive anchors. The Design Guide is ori- 
ented primarily towards anchors that are ductile in that 
their failure is governed by yield and fracture of the 
anchor steel. However, sections of the guide deal with 
the design of non-ductile anchors. The Design Guide 
does not specify nominal or allowable load values for 
individual anchor types. However, it does describe in 
detail procedures which are recommended for use by 
the Highway Department, by testing laboratories, or by 
the manufacturers themselves to arrive at such values. 
It also describes in detail procedures which are recom- 
mended for use by the Highway Department in evalu- 
ating the installation of anchor bolts. 
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PB91-198580/GAR PC A14/MF A02 
North Carolina State Univ. at Raleigh. Center for 
Transportation Engineering Studies. 

Role of Modified Asphalt Binders in the Perform- 
ance of Pavements. 

Final rept. 1 Jul 86-31 Dec 88. 

N. P. Khosla. Dec 88, 315p FHWA/NC-89/007 
Sponsored by Federal Highway Administration, Ra- 
leigh, NC. North Carolina Div., and North Carolina 
State Dept. of Transportation, Raleigh. 


The study had the objective of (1) exploring the effect 
of three commercially available asphalt modifiers in im- 
proving the mechanical properties of asphalt paving 
mixtures; (2) evaluating the effect of these modifiers 
on mitigating pavement distress and improving the 
overall pavement performance of pavement sections 
that are identical in all other layers, except in the top 
asphalt layer; and (3) assessing the economic feasibili- 
ty of using these modifiers. The modifiers investigated 
were carbon black, neoprene latex, and polymerized 
asphalt (STYRELF). The dense graded asphalt paving 





mixture specimens were subjected to dynamic and 
creep tests at varying temperatures, and the mechani- 
cal properties that were determined included resilient 
modulus, creep, permanent deformation parameters 
and fatigue life. Based on these properties, the VESYS 
IIIA pavement performance prediction model was uti- 
lized to assess the improvement, if any, of the modifier 
on the pavement distress and the overall performance. 


148,476 

PB91-198622/GAR PC A15/MF A02 
North Carolina State Univ. at Raleigh. Center for 
Transportation Engineering Studies. 

Structural Applications of a Strength Concrete. 
Final rept. 1 Jul 86-31 Dec 88 

P. Zia, J. J. Schemmel, and T. E. Tallman. Jun 89, 
334p FHWA/NG-89/006 

Sponsored by Federal Highway Administration, Ra- 
leigh, NC. North Carolina Div., and North Carolina 
State Dept. of Transportation, Raleigh. 


Parametric studies were conducted to determine the 
structural efficiency and cost effectiveness of using 
high strength concrete for highway bridge construc- 
tion. Included in the investigation were prestressed 
concrete hollow core slabs, prestressed concrete gird- 
ers, and reinforced concrete piers. The current 
AASHTO design procedures for flexural and compres- 
sion members were used for high strength concrete 
except that the modulus of elasticity and the — 
modulus of the concrete were computed myomg. 
the recommendations of ACI Committee 363. High 
strength concrete appeared to be economically feasi- 
ble and practical, especially for the purposes of in- 
creasing the span range of the current hollow core 
slab bridges. A concrete strength of 8,000 psi was 
most advantageous. The standard AASHTO and PCI 
girder sections showed a 30 percent increase in their 
maximum spans when the concrete strength was in- 
creased from 6,000 to 12,000 psi. For the box beams, 
as much as 20 percent increase was obtained. In gen- 
eral, a concrete strength of 10,000 psi appeared to be 
most desirable for these girder and beam sections. 
The study of the pier sections indicated clearly the 
economic benefits of high strength concrete. 


148,477 

PB91-200451/GAR PC A03/MF A01 
Pennsylvania Dept. of Transportation, Harrisburg. 
Bureau of Bridge and Roadwa a 

Evaluation of Ralumac as Wearing Course. Con- 
struction Report. 

T. L. Ramirez. Apr 90, 45p FHWA/PA-89/036 + 89- 
61A 

Sponsored by Federal Highway Administration, Harris- 
burg, PA. Pennsylvania Div. 


The Pennsylvania Department of Transportation is 
continuing its experimental evaluation of cold-laid latex 
modified emulsion paving courses better known as 
micro-surfacing or Ralumac. The objective of the re- 
search report is to evaluate Ralumac as a wearing 
course. Long term pavement performance will be eval- 
uated to determine Ralumac’s service life. The report 
covers the construction of a Ralumac overlay on a 
concrete filled steel grid bridge deck. The bridge is ap- 
proximately 1,200 feet in length and spans the Yough- 
iogheny River on S.R. 0048 near Pittsburgh. The Ralu- 
mac placement worked well over the concrete filled 
steel grid deck. The Ralumac filled in the areas where 
the concrete was missing in the grid decking. The fin- 
ished Ralumac surface was smooth and provided 
good skid results (Avg. SN = 50). Material samples 
showed a low asphalt residue content of the Ralumac 
overlay. All other aspects of the construction were 
good. 


148,478 

PB91-202655/GAR PC A16/MF A02 
Purdue Univ., Lafayette, IN. Joint Highway Research 
Project. 

Physical Durability and Electrical Resistivity of In- 
diana Bottom Ash. 

Final rept. 

T. C. Ke. 26 Apr 90, 358p FHWA/IN/JHRP-90/6 
See also PB91-202721. Sponsored by Federal High- 
way Administration, Indianapolis, IN. Indiana Div., and 
Indiana Dept. of Transportation, Indianapolis. 


The research assessed the long-term performance 
(durability) and the environmental effect (corrosive- 
ness to adjacent metal structures) of Indiana bottom 
ashes, based mainly on laboratory investigation. The 
5-cycle sodium sulfate soundness tests and the 50- 
cycle freeze-thaw tests were conducted to examine 


the physical durability. Four electrochemical character- 
istics (electrical resistivity, pH, soluble chloride, and 
soluble sulfate) were used to estimate the corrosion 
potential of Indiana bottom ashes. Evaluation criteria 
for durability and corrosiveness of bottom ash, based 
on appropriate specifications for aggregates and past 
experiences for soils, were developed. The compari- 
son of test results and the above criteria shows that 
Indiana bottom ashes are durable but may be corro- 
sive. The bottom ashes with a high corrosion potential 
should not be utilized in highway construction where 
metal structures are involved 


PB61-202721/GAR PC A03/MF A01 

ae Univ., Lafayette, IN. Joint Highway Research 
roject. 

Physical Durability and Electrical ew of In- 

diana Bottom Ash. Executive Sumi 

T. C. Ke. 26 Apr 90, 16p FHWA/IN/JH P-90/6-ES 

See also PB91-202655. Sponsored by Federal High- 

way Administration, Indianapolis, IN. Indiana Div., and 

Indiana Dept. of Transportation, Indianapolis. 


The research assessed the long-term performance 
(durability) and the environmental effect (corrosive- 
ness to adjacent metal structures) of Indiana bottom 
ashes, based mainly on laboratory investigation. The 
5-cycle sodium sulfate soundness tests and the 50- 
cycle freeze-thaw tests were conducted to examine 
the physical durability. Four electrochemical character- 
istics (electrical resistivity, pH, soluble chloride, and 
soluble sulfate) were used to estimate the corrosion 
potential of Indiana bottom ashes. Evaluation criteria 
for durability and corrosiveness of bottom ash, based 
on appropriate specifications for aggregates and past 
experiences for soils, were developed. The compari- 
son of test results and the above criteria shows that 
Indiana bottom ashes are durable but may be corro- 
sive. The bottom ashes with a high corrosion potential 
should not be utilized in highway construction where 
metal structures are involved. 


148,480 

PB91-203836 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Building Materials Div. 

Ctivities of the Construction Materials Reference 
Laboratories Related to Laboratory Accreditation. 
Final rept. 

J. H. Pielert. 1989, 7p 

Sponsored by American Association of State Highway 
and Transportation Officials, Washington, DC. 

Pub. in Accreditation Practices for Inspections, Tests, 
and Laboratories, ASTM STP 1057, p30-36 1989. 


A conference was held at the National Institute of 
Standards and Technol (formerly The National 
Bureau of Standards) in May 1986 to consider the 
status of existing evaluation and accreditation pro- 
grams for construction materials testing laboratories 
and to determine the need for a coordinated national 
system. The conference attendees concluded that 
‘there is a need for a coordinated national system for 
the accreditation of construction materials testing lab- 
oratories and its development should be initiated.’ The 
paper will discuss activities since the conference, in- 
cluding the work of a planning committee formed to 
define the goals, scope, format, and procedures of 
such a system. There will be particular emphasis on 
activities of CCRL and AMRL, which make up the Con- 
struction Materials Reference Laboratories. They are 
research associate programs at NIST nsored 
ASTM and AASHTO, respectively, and provide labora- 
tory assessment and proficiency sample services, but 
do not accredit laboratories. However, the AASHTO 
Executive and Policy Committee approved the 
AASHTO Accreditation Program utilizing AMRL techni- 
cal programs for implementation in mid-1988. The Ex- 
ecutive Group of the Joint ASTM C1/C9 Subcommit- 
tee on the CCRL is changing CCRL programs for con- 
crete and concrete aggregates to comply with new 
ASTM laboratory evaiuation standards. 


Highway Engineering 


148,481 

MIC-91-02928/GAR PC E07/MF E01 
Ontario. Ministry of Transportation. Research and De- 
velopment Branch, Toronto. 


148,486 


CIVIL ENGINEERING 
Highway Engineering 


Quantitative evaluation of the effectiveness of 
erosion control materials. 
J. J. Armstrong, and G. F. Wall. c1990, 24p 


This study was initiated to develop qualitative methods 
of assessing the effectiveness of temporary erosion 
control products used in highway construction. A field 
methodology was developed rainfall simula- 
perth npeae to — soil and runoff losses on 

ighway construction slopes prepared to design speci- 
fications. The research sought to develop indexes of 
both the factors controlling erosion and the erosion 
control capability of each erosion control product on 
the market to facilitate highway construction specifica- 
tions for rights-of-way. 


148,482 

MIC-91-02929/GAR PC E17/MF E01 
Ontario. Ministry of Transportation. Research and De- 
velopment Branch, Toronto. 

= A computerized freeway traffic analysis 


& S Hellinga, and J. Shortreed. c1991, 213p 


FREEVU, Freeway Evaluation with Visual Understand- 
ing, is a personal computer simulation model for free- 
way design. This report documents the theory and 
logic behind FREEVU, and evaluates FREEVU’s use- 
fulness as an analysis tool. The study includes a de- 
scription of the work leading up to, and involved in, de- 
signing and validating FREEVU. 


148,483 
MIC-91-03206/GAR PC E07/MF E01 
Manitoba Highways and Transportation, ong 

Manitoba Highways and Transportation: Ani 
report 1989-90. 
c1990, 60p 


Annual report of the Department, presenting details of 
its operations in these areas: Operations and mainte- 
nance; planning, design and land surveys; engineering 
and technical services; transportation policy, programs 
and research; driver and vehicle licencing; yt 
tion and finance; the Highway Traffic Board; the 

cence Suspension Appeal Board; the Motor eae 
Board; and the Taxicab Board. An organization chart is 
also included. 


148,484 

MIC-91-03291/GAR PC E12/MF E01 
Ontario. Ministry of Transportation. Research and De- 
velopment Branch, Downsview. 

Cost-effectiveness of climbing lanes: User’s 
manual. 

A. M. Khan, and N. M. Holtz. c1990, 108p 


Program CECL is an interactive, screen-oriented PC- 
based software package for the analysis of the effect 
of adding climbing lanes to selected locations along 
two-lane rural highways. This manual provides installa- 
tion instructions for installing the software from the dis- 
tribution diskettes to a hard disk, and a brief overview 
of running the software. 


148,485 

MIC-91-03314/GAR PC E07/MF E01 
Ontario. Ministry of Transportation. Research and De- 
velopment Branch, Downsview 

Cost-effectiveness of climbing lanes: Program- 
mer’s manual. 

A. M. Khan, and N. M. Holtz. c1990, 73p 


The CECL ap tom is an interactive, screen-oriented 


menu-driven PC-based software package for the anal- 
ysis of the effect of adding climbing lanes to selected 
locations along two-lane rural highways. This program- 
mer’s manual provides a general overview of program 
logic and extensive documentation of the internal 
workings of some portions of the CECL program. 


148,486 
PB91-193599/GAR 
Technology Management Corp., Alexandria, VA. 
Highway and Activities’ Cost indices. 
Final rept. 16 Oct 89-15 Apr 91. 
J. Ducrest, D. Kind, and R. Ledsky. 15 Apr 91, 158p 
Prepannal in coeteasenien: sti Wiaetinstiine Dati 
Prepared in cooperation i es, 
Inc., Mineola, NY. Sponsored by Federal Highway Ad- 
ministration, Harrisburg, PA. Pennsylvania Div., 
Pennsylvania Dept. of Tr: tion, Harrisburg 
Office of Research and Special Studies. 
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CIVIL ENGINEERING 
Highway Engineering 


Cost indices and other related information currently 
used by the Pennsylvania Department of Transporta- 
tion were initially researched along with various De- 

nt systems and databases that contain informa- 
tion relevant to the formulation of highway and bridge 
cost indices. The AASHTO electronic mail network 
was used to poll other state DOT's ay their use 
of existing highway and bridge cost indices, and a liter- 
ature search of other relevant information was per- 
formed. The factors impacting design, construction 
and maintenance activities and their associated costs 
were then determined, as well as what activities should 
be monitored via sub-indices. Mathematical models for 
formulating the indices were then developed, 9 
with a tentative methodology for data collection. 
base period for the subject indices was then selected, 
and the base period indices and sub-indices were for- 
mulated. Detailed methodologies for data collection, 
index formulation and report distribution were then de- 
veloped, wv, with a capability to address ‘what-if’ 
questions. LOTUS microcomputer programs were de- 
veloped to assist the Department in both index formu- 
lation and the evaluation of ‘what-if’ scenarios. 


148,487 

PB91-193607/GAR PC A06/MF A01 
a Corp., Rockville, MD. Engineering Science 
Ana | Evaluation of Concrete Bridge Parapet 
re Mounted Guiderail. 

Pinal rept. Feb 88-Aug 89. 

K. Hancock, M. Bronstad, G. McHale, and S. Basu. 
Aug 89, 107p FHWA/PA-89-015 +. 87-25 

Sponsored by Federal Highway Administration, Harris- 
burg, PA. Pennsylvania Div., and Pennsylvania Dept. of 
Transportation, Harrisburg. 


The report presents the results of computer simulation 
and structural analysis on three concrete parapet de- 
signs and one W-beam guiderail design to determine 
their possible ee as bridge railings according 
to the new AASHTO Guide Specification for Bridge 
Rails. Conclusions and recommendations are provid- 
ed. Computer simulations were also performed on the 
safety shape and F-shape concrete parapets to pro- 
vide insight about the required height for each shape 
to keep a tractor trailer upright. 


148,488 

PB91-193763/GAR 

Info Tech, Inc., Gainesville, FL. 
— Construction Cost Estimating Work Sta- 


PC A02/MF A01 


| rept. (Final) Apr 88-Jul 90. 

T. P. Rothrock. Jul 90, 8p FHWA/PA-90/017 + 86-27 
Sponsored by Federal Highway Administration, Harris- 
burg, PA. Pennsylvania Div., and Pennsylvania Dept. of 
Transportation, Harrisburg. Office of Research and 
Special Studies. 


The purpose of the a: was to develop a Highway 
Construction Cost Estimating Workstation (HighEst) 
that incorporated estimation methodologies in an auto- 
mated tool designed to improve estimation productivi- 
ty, accuracy, central control and reliability, while reduc- 
ing the cost of preparing estimates. The main objective 
is to provide cost-based estimation support, but it sup- 
ports bid-based estimation as well, since developing 
cost worksheets for every item used by a state is pro- 
hibitively difficult and unnecessary as well. 


148,489 
PB91-193771/GAR PC A07/MF A01 
California State Dept. of Transportation, Sacramento. 
me 9 a figue F 

Loading as a Fatigue actor on hti 
Standard Mounting Bolts. ae 
Final rept. 
K. Pinkerman. Jun 89, 128p FHWA/CA/TL-89/06 
Sponsored by Federal Highway Administration, Sacra- 
mento, CA. California Div. 


The objective of the project was to characterize the 
relationship between stress range, frequency of appli- 
cation, and cumulative cyclic loading of properly in- 
oy lighting standard anchor bolts under a variety of 
ind speeds and directions. Measurements were 
made for wind conditions versus lighting standard 
anchor bolt tension loading. The high-strength anchor 
bolt assembly for a Caltrans T ey ighing standard standard 
is a conservative design. bene a 
during the project did not pri aieceen ciaee stress 
an tee anaer Gatto of a Yona 3 ta li ring standard with 
a nonslip base design and a 20- or 30-foot arm. 
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148,490 

PB91-193805/GAR PC A11/MF A02 

Alaska Univ., Fairbanks. Inst. of Northern Engineering. 

Hydraulic Evaluation of Fish Passage throug 

— Culverts in Alaska: Data Report. Appen- 
x. 


Final rept. 

P. M. Wellen, and D. L. Kane. May 85, 244p FHWA/ 
AK/RD-85/24 , FHWA/AK-85/24A 

See also PB86-224003. Sponsored by Federal High- 
way Administration, Juneau, AK. Alaska Div., and 
Alaska Dept. of Transportation and Public Facilities, 
Fairbanks. Research Section. 


Culverts are a very simple hydraulic structure. Howev- 
er, because the engineer must —— for peak flows 
passing through the culvert while fish are trying to 
move upstream serious problems arise. Almost all cul- 
vert installations in interior and northern Alaska were 
casually examined, with approximately 100 examined 
in detail where hydraulic problems existed that may 
retard fish passage. Data from the field program are 
included in an appendix to the report. The two major 
hydraulic problems in regard to fish pa: a were high 
velocities and —s inlet drops cau: by deposit- 
ed sediment, aufeis, alignment of culvert with stream, 
and non-uniform culvert slopes are some of the other 
fish passage deterents that were observed. Also, all 
known baffled structures were evaluated. Numerous 
recommendations were made that should improve the 
hydraulic conditions that exist at a culvert relative to 
fish passage. Also, it is recommended that further 
studies be carried out to evaluate the swimming per- 
formance of the native fish. Present design criteria are 
based on very limited studies. Lastly, it is recommend- 
ed that the concept of the velocity in the occupied 
zone (area in culvert where fish swim) be considered 
as the cuivert design velocity for fish passage in place 
of the presently used average cross-sectional velocity. 


148,491 

PB91-194001/GAR PC AO5/MF A01 
Tennessee Univ., Knoxville. Dept. of Geological Sci- 
ences 

Guidelines for Handling Excavated Acid-Producing 
Materials. 

Rept. for 19 Mar 87-19 Mar 8 

D. W. Byerly. Sep 90, 91p FHWA/FL-00/007 
Contract DTFH71-87-C-00007 

Sponsored | Federal Highway Administration, Talla- 
hassee, FL. Florida Div. 


The study addresses handling of acid-producing mate- 
rials excavated in the process of road building. Guide- 
lines for detecting potential AD —— and for deal- 
ing with the acide drainage (AD) problem, generated 
through literature review, case studies, and research, 
are organized for use during the — and con- 
struction phases of a project. Due to the diversity 
among construction sites, there can be no generic 
plan for coping with the potential AD problem. Site 
variables, including, B. topography, volume of material to 
be excavated, climate, and hydrology, necessitate 
site-specific planning. Embankments designed for en- 
capsulating acid-producing material are aloumnanted 
based upon testing performed during the study. All 
rock to be exposed through excavation should be con- 
sidered suspect for AD production until proven other- 
wise through geologic and/or geophysical investiga- 
tions. 


148,492 

PB91-196998/GAR PC A07/MF A01 
California State Dept. of Transportation, Sacramento. 
Div. of Structures. 

Modification of Slab oe Standards for Effects 
of Skew. Phase 2 (Type B Study). 

Final rept. 1984-87. 

M. Mahmoudzadeh, and R. E. Davis. Jun 87, 139p 
REPT-59313-624229, FHWA/CA/SD-87/03 

See also PB88-120829.Color illustrations reproduced 
in black and white. Sponsored by Federal Highway Ad- 
ministration, Sacramento, CA. California Div. 


Study of skew effects on RC slab design parameters 
were continued on wider bridges (up to 100 feet in 
width). The parameter studies previously made with 
GENDEK-5 were repeated with the same span length, 
skew angle, slab depth, and support parameters to in- 
clude effects of skew on transverse and torsional mo- 
ments as well as dead load deflections. Programs 
NOPARC and BDS (Bridge ign System) were uti- 
lized for comparison of results. Plotted values of reac- 
tion modification factors (at abutments) and moment 


modification factors are presented for flexural and tor- 
sional moments. 


148,493 

PB91-197970/GAR PC A03/MF A01 
a Transportation Research Council, Charlottes- 
ville. 

Evaluation of the Use of High Molecular Weight 
Methacrylate Monomers to Seal Cracks in Decks 
on I-81 over the New River. 

Final rept. May 88-Apr 91. 

M. M. Sprinkel. Apr 91, 46p VTRC-91-R19, FHWA/ 
VA-91/R19 

Sponsored by Federal Highway Administration, Rich- 
mond, VA. Virginia Div., and Virginia Dept. of Transpor- 
tation, Richmond. 


The report presents the results of a study undertaken 
to evaluate the installation and performance of two 
high molecular weight methacrylate monomers used 
to treat the cracks and seal the surfaces on two 
bridges on I-81 over the New River. The evaluation in- 
dicates that no significant application problems oc- 
curred and the treatments partially filled the top 1/2 in 
of the cracks. However, because of traffic and temper- 
ature induced strains across the cracks, the polymer in 
many of the cracks was cracked after 1 year in service. 
The study concludes that the application of high mo- 
lecular weight methacrylate monomers is a practical 
way to reduce the infiltration of chloride ions into 
cracked concrete surfaces because of the low cost 
and ease with which the treatment can be applied as 
compared to pressure injection of epoxy. The report 
also indicates that high molecular weight methacrylate 
monomers can be applied as a prime coat to improve 
pee bond strength of polyester styrene concrete over- 
jays. 


148,494 

PB91-197988/GAR PC A06/MF A01 
Georgia Dept. of een, Forest Park. Office of 
Materials and Research 

Channel Protection Criteria Update. 

Final rept. 

E. J. Keller, and P. B. Middlebrooks. Apr 89, 111p 
FHWA/GA-88/8307 

Sponsored by Federal Highway Administration, Atlan- 
ta, GA. Georgia Div. 


A literature search and roadway channel field investi- 
gation was conducted to update the Department’s 
present design method for selecting flexible lining 
channel protection. The Department’s current method 
is a chart which selects a particular flexible lining mate- 
rial from channel design criteria inputs of velocity and 
erosion index. In the search for a better channel pro- 
tection selection method, it was found that the FHWA 
Hydraulic Engineering Circular 15 (HEC 15) update 
contained the most potential for improving the Depart- 
ment’s present design method. A — program 
version of the HEC 15 flexible lining design method 
written by Dennis L. Richards, former Hydraulic Engi- 
neer from FHWA, was modified by the author and is 
recommended to update the Department's present 
method for selecting flexible lining channel protection. 


148,495 

PB91-198218/GAR PC A03/MF A01 
Kentucky Transportation Center, Lexington. 

Modular Expansion Joints and Deck 

Research rept. (Final). 

satan and E. E. Courtney. Mar 89, 30p KTC- 
Sponsored by Federal Highway Administration, Frank- 
fort, KY. Kentucky Div., and Kentucky Transportation 
Cabinet, Frankfort. 


Inspections were conducted on bridge modular expan- 
sion joints and deck drains to assess their perform- 
ance. Forty-four modular expansion joints were in- 
spected including 38 Wabo-Maurer and 16 Acme 
joints. Twenty-three elastomeric dams were also in- 
spected for comparative purposes including 21 Trans- 
flex dams and 2 Fel-Span units. The joints were rated 
using a quantitative subjective rating system devel- 
ped by Penn DOT. Both the modular expansion joints 
and the newer expansion dams were performing satis- 
factorily. Both types of joints leaked and oes a 
number of minor hardware problems. Some of the 
joints a repairs to restore their complete 
function k drains and drain outlet piping systems 
were inspected. The deck drains inspected included 
having square and rectangular inlets, pipe 
drains, and scuppers (edge drains). All types of deck 





drains appear susceptible to clogging. Large scuppers 
performed well. Also, simple straight drop pipes were 
less clog prone than complex piping systems. Recom- 
mendations are provided to minimize clogging prob- 
lems. 


148,496 

PB91-198242/GAR PC A03/MF A0% 
Kentucky Transportation Center, Lexington. 

Load Indicating Washers. 

Research rept. (Final). 

a and E. E. Courtney. Oct 89, 14p KTC- 
Sponsored by Kentucky Transportation Cabinet, 
Frankfort, and Federal Highway Administration, Frank- 
fort, KY. Kentucky Div. 


Kentucky Transportation Center (KTC) personnel 
monitored the installation of load indicating washers 
(LIWs) on the US 60 bridge at Catlettsburg, KY during 
construction. On completion of the bridge, KTC per- 
sonnel performed torque measurements on a number 
of LIW installations. LIWs previously installed on the 
Thirteenth Street Bridge over the Ohio River at Ash- 
land, KY were also inspected. The KTC construction 
inspections revealed no significant problems in install- 
ing LIWs. Workers were able to use them to determine 
proper bolt assembly installation. They also permitted 
inspectors to rapidly check for proper bolt tension. As 
with other bolt tensioning methods, LIWs had to be 
tested prior to installation. The follow-up field torque 
tests indicated that the LIWs provided consistent bolt 
tension values. The only potential service problem with 
LIWs, as discerned on the Thirteenth Street bridge, is 
related to corrosion. Uncoated LIWs must be hand 
painted to prevent rusting. 


148,497 

PBS1-198259/GAR PC A07/MF A01 
Simons, Li and Associates, Inc., Tempe, AZ. 

Sizing Riprap for the Protection of Approach Em- 
bankments and Spur Dikes and Limiting the Depth 
of Scour at Bridge Piers and Abutments. Volume 1. 
Literature Review and Arizona Case Histories. 
Final rept. Feb 87-Jun 89. 

R. M. Li, R. MacArthur, and G. Cotton. Jun 89, 131p 
FHWA/AZ-89/260-VOL-1 

See also Volume 2, PB91-198267. Sponsored by Fed- 
eral Highway Administration, Phoenix, AZ. Arizona Div. 


The report presents a review of published literature on 
riprap “ef technology and examines Arizona case 
histories of riprap performance. The literature review 
grouped the factors affecting riprap design into hierar- 
chical categories relative to scale. The four factors 
identified include: riprap properties, site characteris- 
tics, hydraulic and sediment transport conditions, and 
river response. Eleven case histories from documenta- 
tion supplied by the Arizona Department of Transpor- 
tation (ADOT) and the U.S. Department of Agriculture, 
Soil Conservation Service (SCS) are examined. The 
review of Arizona case histories is intended to provide 
the basis for understanding the dominant river proc- 
esses associated with riprap protection measures. The 
literature review and case histories indicate a set of 
design requirements to be considered when designing 
riprap revetment. 


148,498 

PBS1-198275/GAR PC A03/MF A01 
Texas Transportation Inst., College Station. 

Capacity of Form-Hangar Anchors in Prestressed 
Concrete Girders. 

Research rept. (Final) Sep 87-Oct 89. 

R. W. James. Oct 89, 46p TTI-2-5-88-1171-1F, RR- 
1171-1F, FHWA/TX-90/1171-1F 

Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


A study of the practice of supporting formwork with 
cast-in-place and welded form-hanger anchors in pre- 
cast, prestressed concrete girders was accomplished. 
The study included identication of the types of anchors 
available for use in Texas, identification of the existing 
procedures for selection and installation of such an- 
chors, and laboratory testing of 60 anchors of various 
types in a full-scale girder. It is concluded that while 
the anchors tested did generally meet manufacturers’ 
specified — some anchor systems tend to fail 
in a brittle , without exhibiting significant defor- 
mation prior to ultimate failure. Furthermore, the 
strength of the various anchors is usually strongly de- 
pendent on edge distance, and specifications do not 


exist to satisfactorily ensure the safe placement and 
inspection of such anchors. Guidelines, in the form of a 
draft specification and interim recommendations, are 
submitted for consideration by the Texas State Depart- 
ment of Highways and Public Transportation. 


148,499 

PB91-198291/GAR PC A05/MF A01 
New Jersey Dept. of Transportation, Trenton. Div. of 
Research and Demonstration. 

New Jersey Pavement Management Study. 

Final rept. 1982-90. 

N. P. Vitello, and B. A. Margerum. Dec 88, 95p 
REPT-89-002-7060, FHWA/NJ-89/7060 

Sponsored by Federal Highway Administration, Tren- 
ton, NJ. New Jersey Div. 


The report describes the results of an eight year study 
undertaken to develop an improved pavement man- 
agement program for New Jersey. It details the steps 
undertaken to verify the accuracy of the mileposting 
system, the testing and calibration of procedures and 
equipment to measure pavement roughness and dis- 
tress, the development of computerized data bases, 
and the first attempt at formally introducing engineer- 
ing-economic theory into the decision-making process. 
The current pavement management system bases pri- 
ority ranking on a weighting procedure that accounts 
for riding quality, surface distress, and traffic volume. 
Tentative mathematical models of pavement perform- 
ance, cost of repair, and effect of repair have been 
used only to study the general effects of various possi- 
ble strategies and to provide general guidance. It is 
recommended that several of these areas be explored 
further in a follow-up study. 


148,500 
PB91-198432/GAR PC A05/MF A01 
California Univ., San Diego, La Jolla. Dept. of Applied 
Mechanics and Engineering Sciences. 
Structural Concrete Overiays in Bridge Deck Reha- 
bilitation: Summary of Experimental Results, Ana- 
lytical Studies and Design Recommendations. 

inal rept. 1 Jun 85-20 Jun 88. 
F. Seible, C. Latham, and K. Krishnan. Jun 88, 86p 
SSRP-88/04, FHWA/CA/SD-88/04-VOL-1 
See also PB91-198440. Sponsored by Federal High- 
way Administration, Sacramento, CA. California Div., 
and California State Dept. of Transportation, Sacra- 
mento. 


Full depth structural concrete overlays are commonly 
used in bridge deck repair and rehabilitation. Beneficial 
structural effects, such as increase in structural depth, 
can only be considered in the design if monolithic 
action of the overlaid slab can be assured beyond the 
flexural ultimate limit state of the bridge deck. A three 
phase experimental program to study the effect of dif- 
ferent surface preparations and dowels between the 
old deck and the overlay on the overall bridge deck 
behavior under service loads (monotonic, cyclic, dy- 
namic), overloads and ultimate limit state loads is pre- 
sented in the report. Results from the experimental 
program strongly suggest, that a clean and rough inter- 
layer surface can ensure monolithic behavior beyond 
the flexural yield limit state, thus rendering dowel rein- 
forcement ineffective to participate in horizontal shear 
transfer. A summary of experimental results is present- 
ed in the report together with comparative studies and 
comprehensive design recommendations. 


148,501 

PBS1-198440/GAR PC A08/MF AO1 
California Univ., San Diego, La Jolla. Dept. of Applied 
Mechanics and Engineering Sciences. 

Structural Concrete Overlays in Bridge Deck Reha- 
bilitation: Experimental Program. 

Final rept. 1 Jun 85-30 Jun 88. 

F. Seible, C. Latham, and K. Krishnan. May 88, 160p 
SSRP-88/02, FHWA/CA/SD-88/04-VOL-2 

See also PB91-198432. Sponsored by Federal High- 
way Administration, Sacramento, CA. California Div., 
and California State Dept. of Transportation, Sacra- 
mento. Office of Transportation Lab. 


Full depth structural concrete overlays are commonly 
used in bridge deck repair and rehabilitation. Beneficial 
structural effects, such as increase in structural depth, 
can only be considered in the design if monolithic 
action of the overlaid slab can be assured beyond the 
flexural ultimate limit state of the bridge deck. A three 
phase experimental program to study the effect of dif- 
ferent surface preparations and dowels between the 
old deck and the overlay on the overall bridge deck 
behavior under service loads (monotonic, cyclic, dy- 
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namic), overloads and ultimate limit state loads is pre- 
sented in the report. Results from the experimental 
program strongly suggest, that a clean and rough inter- 
layer surface can ensure monolithic behavior beyond 
the flexural yield limit state, thus rendering dowel rein- 
forcement ineffective to participate in horizontal shear 
transfer. A complete set of experimental results is pre- 
sented in the report. 


148,502 

PB91-198697/GAR PC A03/MF A01 
Arizona Dept. of Transportation, Phoenix. 

Evaluation of er-Aided Drafting and Design 


Comput 
Capabilities in the Highway Development Environ- 


Final rept. May 83-Apr 88. 

W. A. Wakefield, and R. T. Trujillo. Apr 88, 27p 
FHWA/AZ-88/204 

Sponsored by Federal Highway Administration, Phoe- 
nix, AZ. Arizona Div. 


The main purpose of the study was to determine if 
roadway plan sheets could be done efficiently using 
Computer Aided Drafting and Design (CADD). Despite 
the conclusion that the TERAK CADD system is not 
suited for this type of application it has been deter- 
mined that the concept of automating the plan sheet 
development process is a very solid idea. During the 
early stages of the project a decision was made by the 
Arizona nt of hay pews (DOT) to pur- 
chase and install a major CADD system which would 
have the capabilities of serving the entire organization. 
The decision to purchase a major CADD system was 
based on the technology in use by various DOTs 
across the nation. The study has concluded that a 
CADD system with proper hardware and software has 
an unlimited potential to reduce the cost and time in 
preparing plan sheets. However, the cost of such a 
CADD system is much greater than the amount that 
was budgeted for the project. 


148,503 

PB91-198713/GAR PC A03/MF A01 
Oklahoma State Univ., Stillwater. Water Resources 
Engineering. 

Scour Around — Piers in Oklahoma Streams. 
Interim rept. Nov 86-Mar 87. 

A. K. Tyagi. Mar 87, 33p OSU-WRE-87-1, FHWA/ 
OK-87(2) 

Sponsored by Federal Highway Administration, Okla- 
homa City, OK. Oklahoma Div., and Oklahoma Dept. of 
Transportation, Oklahoma City. Research and Devel- 
opment Div. 


The study consisted of a hydrographic survey and de- 
termined maximum scour around the piers at eighteen 
selected bridges on the Cimarron, Arkansas, and 
Caney Rivers. The survey was performed soon after 
the 50- to 100-year-frequency flood in October, 1986. 
It was determined from the survey that maximum scour 
varied from 0.60 to 18 feet with depth of flow ranging 
between 0.75 to 25 feet. Visual inspection and meas- 
urement showed that a sandy river bed and clayey 
river bed in the three streams seemed to affect scour 
depth. Also, heavy damages occurred in overflow 
structures in flood plains rather than at piers in the 
main stream. Because design criteria for scour depths 
at piers are based mostly on laboratory work and be- 
cause some bridges designed according to these crite- 
ria have failed, it is recommended that the study be 
extended to collect field data on the maximum scour at 
selected bridges over a four-year period. Field data will 
be collected four times a year for various high and low 
flow conditions. Laboratory and field data are to be 
analyzed and used to produce design criteria so that 
damages to bridge piers are minimized. Further iabora- 
tory and field data will be generated for different river- 
bed soils (sand, silt and clay) and for varying hydraulic 
conditions. 


148,504 

PB91-198739/GAR PC A09/MF A01 
Colorado State Univ., Fort Collins. Engineering Re- 
search Center. 

Evaluating Scour at Bridges. 

Hydraulic engineering circular no. 18. 

E. V. Richardson, L. J. Harrison, and S. R. Davis. 
Feb 91, 189p FHWA/IP-90/017 , HEC-18 

Sponsored by Federal Highway Administration, Wash- 
ington, DC. Hydraulics Branch. 


The document contains the state-of-knowledge and 


practice for dealing with scour at highway bridges. The 
procedures for designing new, replacement and reha- 
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bilitated bridges to resist scour are presented. Proce- 
dures are presented for evaluating the scour vuiner- 
ability of existing bridges as well as inspecting bridges 
for scour. The use of countermeasures to protect 
bridges evaluated as failure prone due to scour is also 
presented. The document replaces the Federal High- 
way Administration (FHWA) publication ‘Interim Proce- 
dures for Evaluating Scour at Bridges,’ which was 
issued with FHWA Technical Advisory 5140.20, ‘Scour 
at Bridges,’ in September 1988. 


148,505 

PB91-198788/GAR PC A11/MF A02 
Resource Consultants, Inc., Fort Collins, CO. 

Stream Stability at Highway Structures. 

Hydraulic engineering circular no. 20. 

P. F. Lagasse, J. D. Schall, F. Johnson, E. V. 
Richardson, and J. R. Richardson. Feb 91, 227p 
FHWA/IP-90/014 , HEC-20 

Contract DTFH61-89-C-00003 

Sponsored by Federal Highway Administration, 
McLean, VA. Office of Implementation. 


The document provides guidelines for identifying 
stream instability problems at highway stream cross- 
ings and for the selection and design of appropriate 
countermeasures to mitigate potential damages to 
bridges and other highway components at stream 
crossings. The HEC-20 manual covers geomorphic 
and hydraulic factors that affect stream stability and 
provides a step-by-step analysis procedure for evalu- 
ating stream stability problems. Guidelines and criteria 
for selecting countermeasures for stream stability 
problems are summarized, and the design of three 
countermeasures (spurs, guide banks, and check 
dams) is presented in detail. Conceptual design con- 
siderations for many other countermeasures are sum- 
marized. 


148,506 

PBS1-200352/GAR PC AO5/MF A01 
California State Dept. of Transportation, Sacramento. 
Office of Transportation Lab. 

Field Evaluation of Moisture Sensing Devices. 

Final rept. 

M. Nguyen, and P. Zaniewski. Nov 90, 91p REPT-65- 
637351, FHWA/CA/TL-90/07 

Sponsored by Federal Highway Administration, Sacra- 
mento, CA. California Div. 


With rising water costs and increasing water short- 
ages, there is a need to evaluate methods of reducing 
the amount of water used in the irrigation of highway 
landscapes. The use of moisture sensors is one of the 
methods to reduce the amount of water used. The 
report documents a study dealing with the single mois- 
ture sensing device used in conjunction with an auto- 
mated irrigation controller. The objectives are to: Ac- 
quire the necessary installation and operational infor- 
mation pertaining to the use of various moisture sens- 
ing devices with existing and new automatic highway 
irrigation systems; Determine the appropriate watering 
schedules for the irrigation controllers; Develop gener- 
al guidelines for the use of moisture sensors in a large- 
scale implementation program; and Develop a video 
presentation which can be used in a training program 
for landscape maintenance and design personnel. 


148,507 

PB91-200386/GAR PC A02/MF A01 
Ohio Univ., Athens. Dept. of Industrial and Systems 
Engineering. 

Post Delineator Mechanical Fatigue Evaluation. Ex- 
ecutive Summary. 

H. T. Zwahlen. Apr 89, 69 FHWA/OH-89/014 

See also PB91-193615. Sponsored by Federal High- 
way Administration, Columbus, OH. Ohio Div., and 
Ohio Dept. of Transportation, Columbus. 


The mechanical fatigue performance to sinusoidal hor- 
izontal oscillations (at natural frequency of the post de- 
lineator test specimen, 16 inches free length) was in- 
vestigated for four types of post delineators. One was 
an x-shaped post made of a polycarbonate material, 
two were fiberglass reinforced thermoplastic posts (T- 
shape and C-shape) and one was a round polyethyl- 
ene tube. Three post delineator test specimens were 
tested for new post, post put into the ground and 
driven over once with the rear tire of a slow driving 
tractor, post driven over twice (in same direction) and 
post driven over three times. The results indicate that 
the x-shaped polycarbonate material post breaks off 
after a relatively low number of cycles (less than 
150,000), while the two fiberglass reinforced posts sur- 
vive 5 million cycles and show moderate damage 
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(cracks), but still not excessive static horizontal deflec- 
tion when subjected to a 1.5 kg horizontal pull force. 
The round polyethylene post also survives 5 million 
cycles and shows on some test specimens some 
cracks on the portion of the tube which is inside the 
holding fixture. 


148,508 

PB91-200469/GAR PC A04/MF A01 
Pennsylvania Dept. of Transportation, Harrisburg. 
Bureau of ee and Roadway Technology. 
Evaluation of Recycled Hot Mix Asphaitic Con- 
crete in Pennsylvania. 

Final rept. Mar 83-Feb 91. 

J. L. Beam, and D. Maurer. Feb 91, 73p FHWA/PA- 
89/026 + 82-05 

Portions of this document are not fully legible. Spon- 
sored by Federal Highway Administration, Harrisburg, 
PA. Pennsylvania Div. ‘ 


The report includes a construction overview and ana- 
lyzes the benefits of recycling hot mix asphaltic con- 
crete. The Department has been ——e with hot mix 
recycling since 1981 with good results. Since 1985, it 
has been the Department policy to allow hot mix recy- 
cling as an alternative on all hot mix paving contracts. 
Hot mix recycling conserves natural resources of pe- 
troleum products and virgin aggregates. The conserva- 
tion of resources can result in monetary savings as 
well. The Department should continue to promote and 
encourage more extensive use of hot mix asphalt con- 
crete recycling through specification revisions, policy 
letters and directives. Proposed revisions to Section 
403 of the 408 Specifications are provided. 


148,509 

PB91-200550/GAR PC AO5/MF A01 
CTL Engineering, Inc., Columbus, OH. 

Test Procedures for Drive Posts. 

Final rept. 

O. Absulshafi, B. Kvammen, and H. Dunham. Dec 
90, 100p FHWA/OH-90/010 

Sponsored by Ohio Dept. of Transportation, Colum- 
bus, and Federal Highway Administration, Columbus, 
OH. Ohio Div. 


Single drive posts are used by the Ohio Department of 
Transportation (ODOT) for the mounting of traffic 
signs. The current specifications used for the testing of 
these posts requires that they be considered as 
simply-supported, horizontal beams. Actual field fail- 
ures of these posts indicate that both torsion and 
bending of a cantilever beam is more representative of 
the forces which are acting to induce fatigue and even- 
tually failure. The study was initiated in recognition of 
the need for development of a method of test for drive 
posts which would simulate actual field loading condi- 
tions. The study is also to provide appropriate specifi- 
cations and modified laboratory testing procedures in 
the selection of drive posts. The proposed testing pro- 
cedure takes into consideration the 1988 AASHTO 
design criteria for drive posts. 


148,510 


PB91-200683/GAR PC AO6/MF A01 
Pennsylvania Transportation Inst., University Park. 
Development of a Methodology to Identify and 
Correct Slippery Pavements. 

Final rept. 

B. T. Kulakowski, J. C. Wambold, C. E. Antle, C. Lin, 
and J. M. Mason. Nov 90, 121p PTI-9106, FHWA/ 
PA-90-002 + 88-06 

Sponsored by Federal Highway Administration, Harris- 
burg, PA. Pennsylvania Div., and Pennsylvania Dept. of 
Transportation, Harrisburg. Office of Research and 
Special Studies. 


Traditionally, the most common action conducted by 
state and local highway agencies to prevent accidents 
on wet pavements has been skid resistance surveying 
of roads. However, there is strong evidence, confirmed 
by analysis of data from 308 road sites, that pavement 
skid resistance correlates poorly with the number of 
wet accidents and thus is not a reliable measure of wet 
pavement safety. In the study a probabilistic model of 
traffic safety under wet conditions was developed. The 
model of the Wet Pavement Index incorporates many 
variables, other than skid resistance, that affect safety, 
such as average daily traffic, driving difficulty, and wet 
weather exposure for a particular section of roads. The 
population of roads was divided into groups of roads 
having similar characteristics, and separate models 
were developed for different groups. 


148,517 

PB91-200717/GAR PC A04/MF A01 
Alaska Dept. of Transportation and Public Facilities, 
Fairbanks. Statewide Research. 

Cost-Effectiveness of Geotextiles: Review of Per- 
formance in Alaskan Roads (Revised). 

Final rept. 

M. Reckard. Feb 91, 57p FHWA/AK/RD-90/04 
Sponsored by Federal Highway Administration, 
Juneau, AK. Alaska Div. 


The Alaska Department of Transportation and Public 
Facilities installed over four million square yards of 
geotextiles in road embankments between 1978 and 
1989. The report describes the results of a project to 
study the effectiveness of these installations at im- 
proving road performance. Northern Region design 
staff initiated the project because they were con- 
cerned with the adequacy of design theory and saw a 
need for field verification under Alaskan conditions. 
Work included research of project records, field instal- 
lation location and inspection, mapping of pavement 
cracks and patches, determination of thermal crack 
spacing, survey and excavations of installations, and 
interviews with construction and maintenance person- 
nel. The report concludes that while designers correct- 
ly identified problem areas of roadways for treatment, 
the geotextile installations have generally been inef- 
fective in reducing long-term roadway distress. Most 
installations have incorporated one or two layers of rel- 
atively low-strength fabric; site-specific designs using 
more and stronger materials are likely to be of more 
benefit. A lack of adequate control sections and the 
short life to date of most installations made the evalua- 
tion difficult. Continued observation of some sites, es- 
pecially some more recent ones built with more scien- 
tific controls and design methods, is recommended. 


148,512 

PB91-200733/GAR PC A14/MF A02 
North Carolina State Univ. at Raleigh. Center for 
Transportation Engineering Studies. 

Development of Correlation between Deflection 
Parameters and Condition Rating. 

Final rept. 1 Jul 85-30 Jun 87. 

N. P. Khosla. Oct 87, 310p FHWA/PA-89/008 
Sponsored by Federal Highway Administration, Ra- 
leigh, NC. North Carolina Div., and North Carolina 
State Dept. of Transportation, Raleigh. 


The primary purpose of the research was to develop 
correlation models between the pavement condition 
rating and the deflection parameters of a flexible pave- 
ment system. These models should relate observed 
pavement distress conditions to quantitative deflection 
parameters which represent the true structural condi- 
tion of the pavement. To investigate the presence of a 
correlation, a total of forty-seven pavement sections 
were selected from different geographical locations. 
The field testing consisted of simultaneous condition 
rating and non-destructive deflection measurements. 
Once the data were collected, detailed technical and 
statistical analyses were performed. The pavement 
condition — obtained in accordance with the 

uidelines of NCDOT Pavement Condition Survey 

anual, was divided into three categories to further ex- 
plore the effects of structural and non-structural dis- 
tresses. These categories were: (1) Current Rating, (2) 
Cracking Rating, and (3) Rut/Cracking. Correlation 
models were developed in each category for both two- 
lane and four-lane pavements. The reliability and pre- 
diction ability of these models varied depending on the 
range of the parameters and the uniformity of the data. 


148,513 

PB91-200915/GAR PC A16/MF A02 

= (Wilbur) Associates, Falls Church, VA. BTML 
iv. 

Procedures and Standards for Bridge Mainte- 

nance. 

Final rept. 

M. C. Rissel, J. P. Taylor, and R. J. Vollmer. Jun 90, 

353p FHWA/PA-89-39 + 86-08 

Sponsored by Federal Highway Administration, Harris- 

burg, PA. Pennsylvania Div., and Pennsylvania Dept. of 

Transportation, Harrisburg. Office of Research and 

Special Studies. 


A manual consisting of sixty five bridge maintenance 
procedures and standards was developed for the 
Pennsylvania Department of Transportation during de- 
velopment of the Department’s Bridge Maintenance 
System. Research to determine the need for, and po- 
tential usage of the procedures and standards was 





conducted through interviewing Department person- 
nel; observing work being performed by Department 
bridge maintenance crews; a survey of the procedures 
and standards of other states; and a literature search. 
A standardized format for the procedures and stand- 
ards was developed in conjunction with the Depart- 
ment. Individual procedures were developed with co- 
ordination and review by the Department. The format 
provides an activity description; reference to other 
documents such as standard specifications; methods 
and procedures; labor, equipment and material re- 
quirements; and a productivity standard. Appropriate 
schematic drawings are included where pertinent. Pro- 
ductivity standards were developed based on available 
data, work experience of the author and review by De- 
partment personnel. 


148,514 


PB91-200964/GAR PC A03/MF A01 
Transportation Research Board, Washington, DC. 
Distortion-Induced Fatigue Cracking in Steel 
Bridges. 

Final rept. 

J. W. Fisher, J. Jin, D. C. Wagner, and B. T. Yen. 
Dec 90, 50p NCHRP-336, ISBN-0-309-04859-1 
Library of Congress catalog card no. 91-65047. Report 
on National Cooperative Highway Research Program. 
Prepared in cooperation with Lehigh Univ., Bethlehem, 
PA. Sponsored by American Association of State High- 
way and Transportation Officials, Washington, DC., 
and Federal Highway Administration, Washington, DC. 


The research described in the report is the result of a 
review of existing experimental field studies and exper- 
imental work performed in the laboratory under 
NCHRP Project 12-28(6). It provides a detailed review 
of past experimental studies undertaken on a variety of 
bridges that had experienced fatigue cracking as a 
result of web gap distortion. The types of structures 
covered in the review included girder-floorbeam 
bridges, multigirder bridges, box girder bridges, and 
tied-arch bridges with box girder tension ties. Field 
measurements indicated that the highest cyclic 
stresses occurred in the web, adjacent to the top 
flange, in the gap between the flange plates connect- 
ing floorbeams to the girder. Large cyclic stresses in 
the web were also caused by floorbeams connected to 
box tie-girder members in tied-arch bridges when inter- 
nal diaphragms in the box ties were not attached to the 
flanges. Multigirder bridges without staggered dia- 
phragms were found to have cyclic stress about half 
the magnitude of the floorbeam-girder bridges. As a 
result cracking took longer to develop and was not as 
extensive as was observed in the floorbeam-girder 
bridges. 


148,515 


PB91-202606/GAR PC A12/MF A02 
Alaska Univ., Fairbanks. Inst. of Northern Engineering. 
Design Aids for Thermal Analysis. 

J. Zarling, and T. Kinney. Feb 91, 260p FHWA/AK/ 
RD-87/11 

Portions of this document are not fully legible. Spon- 
sored by Federal Highway Administration, Juneau, AK. 
Alaska Div., and Alaska Dept. of Transportation and 
Public Facilities, Fairbanks. Statewide Research. 


The purpose of the study was to obtain the license to 
operate the GEOGRD, GEODYN and GEOPLT series 
of computer programs from Resource Management 
Associates of Lafayette, CA and to make them usable 
to Alaska Department of Transportation and Public Fa- 
cilities (DOT&PF) engineers for use in analysis of road 
sections in Alaska. Though very effective and sophisti- 
cated, these programs require considerable time and 
expertise to be used properly. The report presents a 
summary of the programs and their capabilities, and 
provides simplified input instructions as well as some 
guidance regarding the less well known input param- 
eters. In addition, the use of the program to solve sur- 
face energy balance calculations is described in detail, 
and the appropriate SOLMET input parameters are 
provided for 17 sites in Alaska. The original documen- 
tation for the programs is also included. The source 
code for the program is licensed from Resource Man- 
agement Associates and therefore cannot be included 
in the report. 
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148,516 

AD-A234 553/6/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Use of a Zone Model for Validation of a Horizontal 
Ceiling/Floor Vent Algorithm. 

Memorandum rept. 

J. L. Bailey, F. W. Williams, and P. A. Tatem. 26 Apr 
91, 42p Rept no. NRL-MR-6811 


An algorithm has been developed to describe the ex- 
change flow through a horizontal vent, such as a ship’s 
hatch. Until recently, there was no way to fully charac- 
terize the flow through a horizontal vent. A zone model 
is used to test the validity of a horizontal ceiling/floor 
vent flow algorithm. Development of this algorithm 
makes it possible to fully characterize vertical flow 
through a horizontal vent. The algorithm is incorporat- 
ed into a computer model written to simulate a com- 
partment, with a fire inside, ventilated only through a 
hole in the ceiling. Model predictions are shown to be 
comparable to small scale experimental results. To fur- 
ther test and confirm this algorithm, a similar compari- 
son should be made on a larger scale. 


148,517 

AD-A234 726/8/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of Me- 
chanical Engineering. 

Fractal Nature of Premixed Turbulent Flames. 

G. L. North, and D. A. Santavicca. 1990, 20p 
AFOSR-TR-91-0349, 

Grant AFOSR-87-0097 

Availability: Pub. in Combus. Sci. and Tech., v72 p215- 
232 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


148,518 

AD-A234 839/9/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. 

Study of the Gas Phase Chemistry of Solid Propel- 
lants Using a Microprobe Mass Spectrometer 
(MPMS) System: Initial Development of the MPMS 
System. 

Annual rept. no. 1. 

T. A. Litzinger. 1990, 22p 

Contract N00014-89-J-1238 


Detailed knowledge of the gas-phase reactions which 
occur during propellant ignition and combustion are re- 
quired to understand and model these processes. If 
detailed models were available, modification of propel- 
lant formulations for improved combustion behavior 
could be achieved with much less trail-and-error test- 
ing. Furthermore, detailed models could be used to 
generate simplified kinetics schemes for use in propel- 
lant models. Without a firm basis for these simplified 
kinetic schemes, the kinetic parameters are often ad- 
justed to fit burning rate and ignition data; thus the pro- 
pellant models are reduced to sophisticated curve fits 
to experimental data. The present research program, 
centers around the development and —_— ofa 
microprobe, mass spectrometer (MPMS) system to 
study the gas phase chemistry of solid propellant in- 
—— and solid propellants during heating by a 

O02 laser and during steady combustion. The MPMS 
system uses quartz microprobes with orifice sizes of 
100 microns or less to withdraw gases from the region 
above the sample material. Through a two stage 
pumping system, the sample is delivered to a quadru- 
pole mass spectrometer for analysis. Sampling is con- 
tinuous throughout the combustion event so that spe- 
cies profiles of stable intermediates above the sample 
are obtained during the experiments. 


148,519 
AD-A234 840/7/GAR PC A03/MF A01 


148,521 
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Pennsylvania State Univ., University Park. 
Study of the Gas Phase Chemistry of Solid Propel- 
lants Using a Microprobe Mass Spectrometer 
(MPMS) System: Preliminary Results for Solid 
Fuels (HTPB/Zecorez and BAMO/NMMO), Single- 
Base Propellant (M10) and an RDX-Based Propel- 
lant (BLX-9). 

Annual rept. no. 2. 

T. A. Litzinger. 1991, 26p 

Contract N00014-89-J-1238 


Detailed knowledge of the gas-phase reactions which 
occur during propellant ignition and combustion are re- 
quired to understand and model these processes. If 
detailed models were available, modification of propel- 
lant formulations for improved combustion behavior 
could be achieved with much less trial-and-error test- 
ing. Furthermore, detailed models could be used to 
generate simplified kinetics schemes for use in propel- 
lant models. The present research program, centers 
around the development and application of a micro- 
probe, mass spectrometer (MPMS) system to study 
the gas phase chemistry of solid propellant ingredients 
and solid propellants during heating by a CO2 laser 
and during steady combustion. The MPMS system 
uses quartz microprobes with orifice sizes of 100 mi- 
crons or less to withdraw gases from the region above 
the sample material. Through a two stage pumping 
system, the sample is delivered to a quadrupole mass 
spectrometer for analysis. Sampling is continuous 
throughout the combustion event so that species pro- 


files of stable intermediates above the sample are ob- 
tained during the experiments. In addition to the MPMS 
system, existing experimental methods to be used in 
the work include high speed direct photography, high 
speed schlieren ee 
probes and photodiodes ( 


microthermocouple 
or first visible light). 


148,520 

AD-A235 007/2/GAR PC A03/MF A01 
AeroChem Research Labs., Inc., Princeton, NJ. 
Computer Modeling of Soot Formation Comparing 
Free Radical and lonic Mechanisms. 

Final rept. 1 Oct 87-30 Sep 90. 

H. F. Calcote, and R. J. Gill. Feb 91, 44p 
AEROCHEM-TP-495, AFOSR-TR-91-0229, 

Contract F49620-88-C-0007 

Prepared in cooperation with Pennsylvania State Univ. 
and low State Univ. 


A collaborative effort among AeroChem Research 
Laboratories Inc., Pennsylvania State University, and 
lowa State University has been pursued to compare 
the relative importance of the free radical and the ionic 
mechanisms of soot formation. A detailed ionic reac- 
tion mechanism was developed; the rate coefficients 
were obtained from the literature or estimated; ambi- 
polar diffusion and ion-electron recombination coeffi- 
cients were calculated; and thermodynamic data for 
the ions were either compiled from the literature or cal- 
culated. Computer runs were made at Penn State 
using our ionic mechanism to simulate the well docu- 
mented sooting acetylene/oxygen/argon flat flame at 
a pressure of 2.67 kPa and a linear flow rate of 50 cm/ 
s. The calculated peak ion concentrations was consist- 
ent with experimental peak concentrations, but the cal- 
culated ion profiles appeared much earlier in time and 
decayed very rapidly compared to the experimental ion 
profiles. This was suspected to be dependent upon the 
calculated neutral species profiles from the free radical 
mechanism for small neutrals, which are required to 
form chemiions. 


148,521 

AD-A235 109/6/GAR PC A06/MF A01 
Michigan Univ., Ann Arbor. Dept. of Aerospace Engi- 
neering. 

Turbulent Premixed Hydrogen/ Air Fiames. 

Final rept. 1 Aug 87-31 Dec 90. 

S. Kwon, M.S. Wu, J. F. Driscoll, and G. M. Faeth. 15 
Feb 91, 108p 

Contract N00014-87-K-0698 


The properties of turbulent premixed flames were in- 
vestigated both theoretically and experimentally. At- 
tention was limited to hydrogen/air mixtures burning 
as either turbulent jet flames or a freely propagating 
flames in isotropic turbulence. The research has appli- 
cation to a variety to premixed turbulent combustion 
processes: underwater metal cutting at great depth, 
primary combustors for high-speed airbreathing pro- 
pulsion systems, afterburners, fuel/air explosions, and 
spark-ignition internal combustion engines. Major find- 
ings of this phase of the investigation are as follows: 
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(1) effects of preferential diffusion are relevent for 
flames at high Reynolds number, retarding and en- 
hancing the distortion of the flame surface by turbu- 
lence for stable and unstable conditions, respectively; 
(2) local turbulent burning velocity, flame brush thick- 
ness and the fractal dimension of the flame surface all 
increase with distance from the flameholder, with 
larger rates of increases at larger turbulence intensi- 
ties; (3) estimates of flame properties using contempo- 
rary turbulence models were only fair because these 
methods cannot account for effects of preferential dif- 
fusion, distance from the flameholder and finite lam- 
inar flame speeds; and (4) the stochastic simulation 
duplicated measured trends of flame surface proper- 
ties for neutral preferential diffusion conditions (the 
only case considered) but underestimated effects of 
turbulence (particularly near the flame tip) due to the 
limitations of a two-dimensional simulation. 


148,522 

AD-A235 229/2/GAR 
Cornell Univ., Ithaca, NY. 
Material-Element Deformation in Isotropic Turbu- 
lence. 

S. S. Girimaji, and S. B. Pope. 1990, 34p AFOSR- 
TR-91-0408, 

Grant AFOSR-88-0052 

Availability: Pub. in Jnl. of Fluid Mechanics, v220 p427- 
458 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


PC A03/MF A01 


148,523 

AD-A235 278/9/GAR PC A07/MF A01 
California Inst. of Tech., Pasadena. Graduate Aero- 
nautical Labs. 

Experimental Investigation of Structure, Mixing 
and Combustion in Compressible Turbulent Shear 
Layers. 

Doctoral thesis. 

J. L. Hall. 1991, 139p 

Grant AFOSR-88-0155 


Two-dimensional, compressible, turbulent shear layers 
are studied in a new wind tunnel facility. Both reacting 
and non-reacting flows are investigated, with one free 
stream velocity supersonic and the other subsonic. 
The combustion experiments are based on use of low 
concentrations of hydrogen, nitric oxide and fluorine 
gases. Side-view Schlieren photographs of these re- 
acting and non-reacting flows appear devoid of the 2- 
D, large scale structures seen in incompressible flow. 
Comparison with all-subsonic flows produced in the 
same facility suggests that this lack of two-dimensional 
structure is due to the presence of the supersonic 
high-speed free stream velocity. Travelling shock and 
expansion waves are observed in the high compress- 
ibility flows, evidently created by turbulent structures 
convecting at supersonic velocities. Such waves are 
seen only in the low-speed fluid, with apparent convec- 
tion velocities much higher than those predicted on the 
basis of isentropic pressure-matching arguments. The 
measured shear layer growth rates agree with previous 
results by other experiments, except for a few cases at 
low compressibility and low density ratio. The fast 
chemistry regime is attained in some of the high com- 
pressibility flows tested. ‘Flip’ experiments conducted 
in this regime indicated that the volume fraction of 
mixed fluid in the layer is substantially reduced as com- 
pared to previous incompressible results. These same 
flip experiments also reveal that compressibility signifi- 
cantly alters the entrainment ratio. 


148,524 

DE91002065/GAR PC A07/MF A01 
Babcock and Wilcox Co., Alliance, OH. Alliance Re- 
search Center. 

Studies on coal devolatilization and char reactivity 
under PFBC conditions. Final report. 

Progress rept. 

Dec 90, 133p DOE/MC/23247-2985 

Contract AC21-86MC23247 

Sponsored by Department of Energy, Washington, DC. 


A fundamental combustion study was performed at 
Babcock and Wilcox’s Alliance Research Center to 
characterize the combustion properties of Pittsburgh 
No. 8 and Texas lignite coals under conditions simulat- 
ing pressurized fluidized-bed combustion (PFBC) using 
a bench-scale reactor. Over 400 combustion tests 
were performed at temperatures ranging from 
1425(degree) to 1,725(degree)F, a maximum pressure 
of 280 psig, maximum superficial gas velocities of ap- 
proximately 5 ft/sec to 20 ft/sec, and several oxygen 
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concentrations using six coal particle sizes. A data- 
base of combustion profiles at PFBC conditions was 
obtained. A fundamental model of the chemical kinet- 
ics of the coal combustion at elevated pressures was 
developed based on this database. The kinetic models 
were used to derive the rate constants and activation 
energies of coal combustion for the two coals. For coal 
devolatilization, the effects of each test variable on the 
rate of reaction, the volatile yield, and the reaction 
order were evaluated. The apparent orders of coal de- 
volatilization for Pittsburgh No. 8 and Texas lignite 
coals were determined to be less than one and vary 
with coal properties and test conditions. For char oxi- 
dation, the rates were reported as apparent kinetic 
rates and were derived based on the information which 
was obtained at the early stage of char oxidation. The 
kinetic rate constant of Pittsburgh No. 8 coal was 
found to be insensitive to the tested particle sizes. In- 
creasing temperature, pressure, and superficial gas 
velocity increased the kinetic rate constant. The kinet- 
ic rate constant of Texas lignite coal was found to be 
approximately 2.5 times that of Pittsburgh No. 8 coal. 
The kinetic data obtained from this study in the low- 
temperature range was comparable to those reported 
by others in the literature. 40 refs., 37 figs., 15 tabs. 


148,525 

DE91010073/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Thermogravimetric experiments with titanium. 

L. J. Porter, and G. R. Longhurst. Feb 91, 23p EGG- 
FSP-9499 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


In the process of preparing for pyrophoricity experi- 
ments involving uranium, we conducted hydriding and 
air-exposure experiments on titanium. In these experi- 
ments the hydriding reactions and response to air-ex- 
posure was generally within the range expected based 
on work reported by others. One aberrant behavior 
was a sudden weight gain followed by a significant 
weight loss. We speculate that loss may be due to hy- 
drogen evolution from the TiH(sub 2) resulting from 
local heating by oxidation reactions. We verified that 
titanium is not pyrophoric at temperatures less than 
750(degree)C. 18 refs. 1 fig. 
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148,526 

DE91010262/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemical Engineering. 

Aromatics oxidation and soot formation in flames. 
— report for year beginning 15 August 


J. B. Howard. 1990, 15p DOE/ER/13282-8 
Contract FG02-84ER13282 
Sponsored by Department of Energy, Washington, DC. 


Work at MIT during this contract period has been con- 
cerned with kinetics and mechanisms of aromatics oxi- 
dation and soot formation in flames. The scope in- 
cludes detailed measurements of profiles of stable and 
radical species concentrations and _ soot-particle 
number concentration and size distribution through the 
reaction zone of low-pressure one-dimensional pre- 
mixed flames. Intermediate species identifications and 
mole fraction, flux, and net reaction rates calculated 
from the profile measurements are used to test postu- 
lated reaction mechanisms. The aromatics oxidation 
work is focused mainly on benzene, and the soot for- 
mation work is primarily concerned with the particle in- 
ception or nucleation stage. Particular objectives are 
to identify and to determine rate constants for the main 
benzene oxidation reactions in flames, and to charac- 
terize the soot precursor species and the mechanisms 
and kinetics of the transition from molecules to nas- 
cent soot particles. 6 refs., 1 tab. 


148,527 

DE$1010547/GAR PC A04/MF A01 

— Univ., CA. High Temperature Gasdynamics 
ab. 

Optical properties of flyash. Quarterly report, Oc- 

tober 1-December 31, 1990. 

Progress rept. 

S. A. Self. Feb 91, 66p DOE/PC/79903-T7 

Contract AC22-87PC79903 

Sponsored by Department of Energy, Washington, DC. 


The general aims of this research are to provide a fun- 
damental scientific basis for the physical understand- 
ing and reliable calculation of radiative heat transfer in 
coal combustion systems, particularly as it is influ- 
enced by the presence of inorganic constituents deriv- 


ing from the mineral matter in coal. Task 1. Character- 
ization of Flyash: Under this heading the chemical 
composition and size distribution of representative 
flyashes are being measured by appropriate microana- 
lytical techniques. Task 2. Measurements of the Opti- 
cal Constants of Slags: Under this heading measure- 
ments of the infrared optical constants of synthetic 
slags are being made as a function of wavelength and 
temperature for controlled compositions. Particular at- 
tention wiii be given to the contribution of the Fe(sub 
2)O(sub 3) content and its valence state. The data is 
being reduced to yield formulae — the complex re- 
fractive index over relevant ranges of wavelength and 
temperature, as a function of the relevant metal oxide 
constituents. Task 3. Sample Calculations of the Radi- 
ant Properties of Flyash Dispersions: This component 
comprises various calculations to guide and evaluate 
the experimental work under the other three tasks. 
Task 4. Measurement of the Radiant Properties of 
Flyash Dispersions: This bench-scale experiment is 
planned to compare the measured radiant properties 
of a dispersion of well-characterized ash with compu- 
tations based on data developed under the first two 
tasks. Progress reports are given on each of these 
tasks. Papers have been indexed separately for inclu- 
sion on the data base. 


148,528 

DE91010548/GAR 

PSI Technology Co., Andover, MA. 
Transformations of inorganic coal constituents in 
combustion systems. Quarterly report No. 9, Octo- 
ber-December 1988. 

Progress rept. 

A. A. Boni, J. J. Helble, S. Srinivasachar, G. P 

Huffman, and A. F. Sarofim. Jan 89, — DOE/PC/ 
90751-T10, PSI-1024-01/89, TR-903 

Contract AC22-86PC90751 

Sponsored by Department of Energy, Washington, DC. 


PC A04/MF A01 


The technical objectives of this project are: (a) To: (1) 
define the partitioning of inorganic constituents associ- 
ated with raw coal particles among products (includin 

vapors, aerosols, and residual char/ash particles 
formed under conditions representative of pulverized 
coal flames as a function of the specific (intrinsic and 
extrinsic) characteristics of the raw coal and the envi- 
ronment in which the transformations occur; and (2) to 
characterize the resultant spectrum of products in 
detail; (b) To elucidate and quantify the fundamental 
processes (involving basic principles of physics, chem- 
istry, thermodynamics) by which transformations of the 
inorganic constituents occur; and (c) To develop, 
based on the information required in a. and b. above, a 
tractable process model capabie of predicting the sig- 
nificant features of the transformation process, most 
importantly, the distribution and nature of products. 
This report represents work accomplished in the 
eighth quarter of performance on the contract. The au- 
thors specifically highlight work accomplished; at PSI 
Technology Company (PSIT) on (1) transformation of 
minerals during pure mineral and synthetic char experi- 
ments, (2) mineral transformations, size and composi- 
tion distributions from selected program coals during 
combustion, and (3) kinetic descriptions of alkali trans- 
formations in coal combustion systems; at the Massa- 
chusetts Institute of Technology on modeling the distri- 
bution of minerals in pulverized coal size fractions; and 
at the University of Kentucky, on determining the com- 
position of individual ash particles using newly devel- 
oped software and computer controlled SEM. Individ- 
ual progress reports have been indexed separately for 
inclusion on the data base. 


148,529 

DE91010549/GAR 

PSI Technology Co., Andover, MA. 
Transformations of inorganic coal constituents in 
combustion systems. Quarterly report No. 10 for 
the period January to March 1989. 

Progress rept. 

A. A. Boni, J. J. Helble, S. Srinivasachar, R. C 

Flagan, and G. P. Huffman. May 89, 154p DOE/PC/ 
90751-T9, PSI-1024-05/89, TR-933 

Contract AC22-86PC90751 

Sponsored by Department of Energy, Washington, DC. 


PC A08/MF A01 


The technical objectives of this project are: (a) To (1) 
define the partitioning of inorganic constituents associ- 
ated with raw coal particles among products (includin 

vapors, aerosols, and residual char/ash particles 
formed under conditions representative of pulverized 
coal flames as a function of the specific (intrinsic and 
extrinsic) characteristics of the raw coal and the envi- 





ronment in which the transformations occur; and (2) to 
characterize the resultant spectrum of products in 
detail; (b) To elucidate and quantify the fundamental 
processes (involving basic principles of physics, chem- 
istry, thermodynamics) by which transformations of the 
inorganic constituents occur; and (c) To develop, 
based on the information required in a. and b. above, a 
tractable process model capable of predicting the sig- 
nificant features of the transformation process, most 
importantly, the distribution and nature of products. 
This report represents work accomplished in the tenth 
quarter of performance on the contract. The authors 
specifically highlight work accomplished: at the Califor- 
nia Institute of Technology (CalTech) on developing 
and constructing a thermophoretic sampling probe, for 
submicron fume particle sampling; at MIT on (1) com- 
pletion of the baseline ash particle size distribution 
measurements for seven program coals (five US and 
two Australian), and (2) analysis of the fragmentation 
model results in terms of a closed-form solution for a 
simplified case; at the University of Arizona, on obtain- 
ing detailed ash particle and submicron fume chemis- 
try for four bo aoay coals; and at PSI Technology 
Company (PSIT) on concluding data analysis and de- 
scribing mineral interaction trends observed during 
combustion of two program coals. Individual progress 
reports have been indexed separately for inclusion on 
the data base. 


148,530 

DE91010561/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemical Engineering. 

Effects of catalytic mineral matter on CO/CO2 
ratio, temperature and burning time for char com- 
bustion. Quarterly progress report No. 5, October- 
December 1990. 

J. P. Longwell, A. Sarofim, C. H. Lee, and A. J. 
Modestino. 1990, 14p DOE/PC/89774-5 

Contract FG22-89PC89774 

Sponsored by Department of Energy, Washington, DC. 


The high temperature oxidation of char is of interest in 
a number of applications in which coal must be burned 
in confined spaces. These include: the conversion of 
oil-fired boilers to coal using coal-water slurries, the 
development of a new generation of pulverized coal- 
fired cyclone burners, the injection of coal into the 
tuyeres of blast furnaces, the use of coal as a fuel in 
direct-fired gas turbines and in large-bore low-s| 
diesels, and entrained flow gasifiers. In addition there 
is a need to better understand the temperature history 
of char particles in conventional pulverized-coal-fired 
boilers in order to better understand the processes 
governing the formation of pollutants and the transfor- 
mation of mineral matter. CO2/CO ratios can be 
strongly influenced by catalytic material in the carbon 
and by the char temperature. In this program the au- 
thors are measuring the CO2/CO ratio for both cata- 
lyzed and uncatalyzed chars over a wide range of tem- 
perature. These results will then be used to develop 
predictive models for char temperature and burning 
rates. The electrodynamic balance has been success- 
fully used to make such measurements for single 200 
(mu)m spherocarb particles. The electrodynamic bal- 
ance has been rebuilt to improve its performance and 
will be applied to the study of catalyzed chars for the 
remainder of this program. In this report progress on 
testing and calibration of the electrodynamic balance 
is reported. 


148,531 
DE91010620/GAR 
Georgia Univ. Research Foundation, Inc., Athens. 
Theoretical studies of hydrocarbon combustion 
chemistry. Annual progress een 

H. F. Schaefer. Jan 91, 42p DOE/ER/13811-4 
Contract FG09-87ER13811 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


In surveying the literature of methane and ethane oxi- 
dation, one discovers quickly that the reactions of 
atomic oxygen have been much more thoroughly char- 
acterized experimentally than the analogous reactions 
of molecular oxygen. The reason, of course, is that 
molecular oxygen frequently dissociates at the rela- 
tively high temperatures at which combustion takes 
place and atomic oxygen is indeed a very important 
species. The essence of the present proposal is that 
theoretical studies of the reactions of molecular 
oxygen would be very useful. Molecular oxygen is 
abundant in combustion processes, its reactions with 
simple hydrocarbons are not well understood, and the 
area represents something of a question mark for the 
whole field. We have completed a theoretical study of 
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CH(sub 4) + O(sub 2) and are just beginning research 
on the C(sub 2)H(sub 5) + O(sub 2) system. 99 refs. 


148,532 

DE91767253/GAR PC A15/MF A02 

—— Energy Research Foundation ECN, 

etten. 

Katalytische a. Techn ische 

natu r Q echi Si saiiaen damendiont 
rai - i — ‘ 

A. H. ieaehe Dec 90, 330p ECN-C-90-060 

In Dutch. 

U.S. Sales Only. 


This report is part of the report ECN-C--90-059, ‘Cata- 
lytic combustion of natural gas: Technological as- 
pects’, which summarizes the results as presented in 
the Appendices. A separate abstract has been pre- 
pared for that report. The Appendices discuss the use 
of catalytic burners for conventional applications, for 
the dairy industry, the confectionary and bread indus- 
try, the use of catalytic afterburners for the process 
industry, for gas engines, catalytic burners for carbon 
dioxide production, for greenhouses, and catalytic 
burners for gas turbines. Also attention is paid to se- 
lective catalytic reduction for high capacity systems, 
low air surplus burners and high air surplus burners. 


148,533 

DE91771924/GAR PC A07/MF A01 
Nordisk Gasteknisk Center, Hoersholm (Denmark). 
Modelling and chemical reactions. Reaction rate 
survey for natural gas combustion. 

P. Glarborg, and S. Hadvig. Jan 91, 134p NEI-DK- 
526, ISBN 87-89309-31-6 

EFP-89. 


U.S. Sales Only. 


This report contains a reaction rate compilation for 
chemical reactions occuring in natural gas combus- 
tion. The scope and the format of the data base is dis- 
cussed. The survey is a supplement to the more com- 
prehensive rate compilations from a.o. National 
Bureau of Standards. The compilation of reaction rate 
data is an important part of the ongoing efforts to es- 
tablish a reliable chemical kinetic model for combus- 
tion of natural gas, including formation and destruction 
of pollutants such as NO(sub x). This work contains 
the following steps: (1) collection of a chemical kinetic 
database for combustion of natural gas, (2) develop- 
ment of a chemical kinetic model, using the data base, 
and (3) verification and revision of model and subme- 
chanisms through test against selected experimental 
data. Steps (2) and (3) are reported separately. 
(author) 299 refs. 


148,534 

N91-22537/5/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
gineering, Hampton, VA. 

Ignition and Structure of a Laminar Diffusion 
Flame in a Compressible Mixing Layer with Finite 
Rate Chemistry. 

Final Report. 

C. E. Grosch, and T. L. Jackson. Apr 91, 29p NAS 
1.26:187551, ICASE-91-35, NASA-CR-187551 
Contract NAS1-18605 


The ignition and structure of a reacting compressible 
mixing layer is considered using finite rate chemistry 
lying between two streams of reactants with different 
freestream speeds and temperatures. Numerical inte- 
gration of the governing equations show that the struc- 
ture of the reacting flow can be quite complicated de- 
pending on the magnitude of the Zeldovich number. 
An analysis of both the ignition a diffusion flame re- 
gimes is presented using a combination of large Zeldo- 
vich number asymptotics and numerics. This allows to 
analyze the behavior of these regimes as a function of 
the parameters of the problem. 


148,535 

PB91-203851 Not available NTIS 
National Inst. of Standards and Technol (NEL), 
Gaithersburg, MD. Fire Measurement and Research 


iV. 

Wind Effects on Fires. 

Final rept. 

W. M. Pitts. 1991, 52p 

; ao by Defense Nuclear Agency, Washington, 


Pub. in Progress in Energy and Combustion Science 
17, p83-134 1991. 


148,538 


Electric & lon Propulsion 


In the review characteristics of the two types of mass 
fire--fire storm and conflagration--are discussed. Brief 
histories of urban mass fire and research efforts on the 
topic are given. Models which have been developed to 
predict the initiation, development, spread, and behav- 
lor of mass fires following the detonation of a nuclear 
device in an urban environment are summarized. The 
current understanding of the fire processes which are 
believed to control mass fire behavior are reviewed. 
Particular emphasis is placed on the wind-fire interac- 
tions mentioned in the last paragraph. The discussion 
forms the basis for an analysis of the effectiveness of 
existing models for mass fire growth and behavior. It is 
concluded that the understanding of the important 
physical processes is incomplete and that models for 
mass fire development and behavior are likely to be 
subject to large and uncharacterized errors. The pos- 
siblity of improving our understanding of the underlying 
physical and chemical processes utilizing reduced- 
scale experiments is assessed. 


148,536 

PB91-206391/GAR PC A06/MF A01 
Yale Univ., New Haven, CT. Dept. of Chemical Engi- 
neering. 

Catalytic Combustion of Methane. Final Report, 
January 1, 1986-May 30, 1990. 

L. D. Pfefferle, and M. D. Smooke. May 91, 108p 
GRI-91/0073 

Contract GRI-5086-260-1249 

See also PB89-188874. Sponsored by Gas Research 
Inst., Chicago, IL. 


Catalytically stabilized combustion represents an ex- 
tremely promising but underexploited tech ; 
Catalytic combustors can be designed to combine 
= reaction rates of thermal combustors with the low 
NO(x) and soot levels of conventional catalytic oxida- 
tion reactors, and catalytic flame stabilization devices 
can be used to ye improve the performance 
of conventional flame combustors. The GRI spon- 
sored research focussed on examining the basic 
chemical and transport mechanisms from a fundamen- 
tal point of view with the objective of determining how 
these mechanisms affect design considerations. The 
report summarizes the authors findings with respect to 
the effect of a platinum catalyst on the concentration 
of oxidizing radicals (O, OH) in a combustion boundary 
layer at both atmospheric and reduced pressures and 
the relation of this effect to gas phase combustion 
propagation. The analysis includes a reacting bourda- 
ty layer model for combustion of methane over reac- 
tive and nonreactive surfaces. Thermal diffusion, com- 
plex chemistry in the gas phase, surface oxidation of 
methane and surface production of OH were consid- 
ered. 
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148,537 

AD-A235 232/6/GAR PC A04/MF A01 
Olin Rocket Research Co., Redmond, WA. 

Arcjet Endurance Test Program. 

Final rept. Dec 88-Sep 90. 

J. Cassady, P. G. Lichon, and D. Q. King. Mar 91, 
67p AL-TR-90-069, 

Contract F04611-89-C-0013 


A program of testing was conducted to improve the 
performance of the ammonia arcjet thruster. Prior data 
was found to be in error by approximately 20 percent 
resulting in a baseline Isp value of 740 s. Several con- 
figurations were tested in an attempt to restore the Isp 
to greater than 800 s. Results showed beneficial ef- 
fects on both Isp and efficiency due to reduced con- 
strictor diameter and increased electrode gap. The 
goal was achieved, with one configuration reaching 
819s. 


148,538 

AD-A235 257/3/GAR PC A03/MF A01 
Phillips Lab., Edwards AFB, CA. 

Effects of Space Debris on Solar Propulsion. 

Final rept. Jun-Jul 90. 

M. Skibinski. Mar 91, 35p Rept no. PL-TR-91-3001 


This research sought to determine the impact of space 
debris on solar propulsion for orbital transfer missions 
from low Earth Orbit (LEO) to Geosynchronous Earth 
Orbit (GEO). Orbital debris is a major concern because 
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the present solar propulsion development calls for two 
40 X 30 meter inflatable concentrators which present a 
large area for space debris impact. The initial ques- 
tions to be researched were: (1) How much extra infla- 
tionary gas will be required to make up for meteroid 
and artificial space debris leaks. and (2) What is the 
probability of a catastrophic collision with the concen- 
trators. Numerous debris models and many assump- 
tions were used to calculate answers for these ques- 
tions, but overall the inflatable reflectors were judged 
to be a plausible concept. It is plausible in that the 
amount of helium inflatent needed to keep the concen- 
trators rigid is an acceptable weight (12 Ibm). Also the 
probability of a catastrophic collision for a 40 day mis- 
sion is minimal (0.1%). Furth research and computer 
simulation is needed to better define the man-made 
debris distribution for elliptical (transfer) orbits due to 
their constant changing altitude. 


148,539 
N91-22140/8/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
A04) 


Forward Unlimited, Malibu, CA. 

Exotic Power and Propulsion Concepts. 

R. L. Forward. Apr 90, 26p 

Contract F04611-87-C-0029 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 11-36. 


The status of some exotic physical phenomena and 
unconventional spacecraft concepts that might 
produce breakthroughs in power and propulsion in the 
21st Century are reviewed. The subjects covered in- 
clude: electric, nuclear fission, nuclear fusion, antimat- 
ter, high energy density materials, metallic hydrogen, 
laser thermal, solar thermal, solar sail, magnetic sail, 
and tether propulsion. 


148,540 
N91-22151/5/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
04) 


General Atomic Co., San Diego, CA. 
Pulsed Plasmoid Electric Propulsion. 
R. F. Bourque, P. B. Parks, and T. Tamano. Apr 90, 


14p 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 179-192. 


A method of electric propulsion is explored where plas- 
moids such as spheromaks and field reversed configu- 
rations (FRC) are formed and then allowed to expand 
down a diverging conducting shell. The plasmoids con- 
tain a toroidal electric current that provides both heat- 
ing and a confining magnetic field. They are free to 
translate because there are no externally supplied 
magnetic fields that would restrict motion. Image cur- 
rents in the diverging conducting shell keep the plas- 
moids from contacting the wali. Because these cur- 
rents translate relative to the wall, losses due to mag- 
netic flux diffusion into the wall are minimized. During 
the expansion of the plasma in the diverging cone, 
both the inductive and thermal plasma energy are con- 
verted to directed kinetic energy producing thrust. 
Specific impulses can be in the 4000 to 20000 sec 
range with thrusts from 0.1 to 1000 Newtons, depend- 
ing on available power. 


148,541 
N91-22156/4/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
A04) 


Rensselaer Polytechnic Inst., Troy, NY. 
Laser-Boosted Lightcraft Technology Demonstra- 


tor. 

J. C. Richard, C. Morales, W. L. Smith, and L. N. 
Myrabo. Apr 90, 13p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 252-264. Previously 
Announced in laa as A89-54360. Sponsored in Part by 
Lawrence Livermore National Lab., Ca. 


The detailed description and performance analysis of 
a 1.4 meter diameter Lightcraft Technology Demon- 
stator (LTD) is presented. The launch system employs 
a 100 MW-class ground-based laser to transmit power 
directly to an advanced combined-cycle engine that 
propels the 120 kg LTD to orbit - with a mass ratio of 
two. The single-stage-to-orbit (SSTO) LTD machine 
then becomes an autonomous sensor satellite that 
can deliver precise, high quality information typical of 
today’s — orbital platforms. The dominant motiva- 
tion behind this study is to provide an example of how 
laser propulsion and its low launch costs can induce a 
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comparable order-of-magnitude reduction in sensor 
satellite packaging costs. The issue is simply one of 
production technology for future, survivable SSTO 
aerospace vehicles that intimately share both laser 
propulsion engine and satellite functional hardware. 


148,542 
N91-22157/2/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 


A04) 
Lawrence Livermore National Lab., CA. 
Ground-to-Orbit Laser Propulsion: Advanced Ap- 
plications. 
J. T. Kare. Apr 90, 11 
Contract W-7405-ENG-48 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 265-275. 


Laser propulsion uses a —_ fixed laser to supply 
energy to heat an inert propellant in a rocket thruster. 
Such a system has two potential advantages: extreme 
simplicity of the thruster, and potentially high perform- 
ance, particularly high exhaust velocity. By taking ad- 
vantage of the simplicity of the thruster, it should be 
possible to launch small (10 to 1000 kg) payloads to 
orbit using roughly 1 MW of average laser power per 
kg of payload. The incremental cost of such launches 
would be of an order of $200/kg for the smallest sys- 
tems, decreasing to essentially the cost of electricity to 
run the laser (a few times $10/kg) for larger systems. 
Although the individual payload size would be smaller, 
a laser launch system would be inherently high- 
volume, with the capacity to launch tens of thousands 
of payloads per year. Also, with high exhaust velocity, 
a laser launch system could launch payloads to high 
velocities - geosynchronous transfer, Earth escape, or 
beyond - at a relatively small premium over launches to 
LEO. The status of pulsed laser propulsion is briefly 
reviewed including proposals for advanced vehicles. 
Several applications appropriate to the early part of 
the next century and perhaps valuable well into the 
next millennium are discussed qualitatively: space 
habitat supply, deep space mission supply, nuclear 
waste disposal, and manned vehicle launching. 
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148,543 

AD-A234 797/9/GAR PC A03/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Titanium Alloy Integrated Centrifugal Impeller 5 
Coordinate Computer Assisted Manufacturing 
rae ek 

D. Wen, Y. Bao, and Z. Ren. 29 Nov 91, 12p Rept 
no. FTD-ID(RS)T-0754-90 

Trans. of Guoji Hangkong (China) n9 p37-38 1989. 


In a cooperation between the aerospace industry’s No. 
608 Aeroengine Research Institute and the South 
Motive Power and Machinery Complex, there has been 
successful research and an associated promoting of 
titanium alloy integrated centrifugal impeller 5 coordi- 
nate or axis computer assisted manufacturing 
(TICAMS5NC) technology. Along with this, in November 
of 1988, it smoothly went through a ministry level tech- 
nology evaluation. As far as the successful research 
on this new item of technology is concerned, it breaks 
through a big stumbling block in the process of produc- 
tion and test manufacture of medium and smail model 
aviation engine centrifugal gas compressors. As far as 
a speed up in the development of our country’s 
medium and small model aviation motive technology is 
concerned, the test manufacture of high efficiency, 
high pressure ratio centrifugal gas compressors will 
lead to a serious promotional effect. 


148,544 

AD-A235 336/5/GAR PC A07/MF A01 

— Aand M Univ., College Station. Turbomachinery 
Ss. 

Rotordynamic and Leakage Characteristics of a 4- 

Stage Brush Seal. 

Final rept. Oct 88-Aug 90. 

K. J. Conner, and D. W. Childs. Dec 90, 147p TL- 

SEAL-4-90, WL-TR-91-2013, 

Contract F33615-88-C-2908 


Experimental results are presented for the direct and 
cross-coupled stiffness and damping coefficients as 
well as the leakage performance for a 4-stage brush 
seal. Variable test parameters include the inlet pres- 


sure, pressure ratio, shaft speed, fluid pre-rotation, and 
seal spacing. Direct damping is shown to increase with 
running speed; otherwise, the rotordynamic coeffi- 
cients are relatively insensitive to changes in the test 
parameters. Cross-coupled stiffness is generally un- 
changed by increasing the inlet tangential velocity to 
the seals, suggesting that the brush seal is not effect- 
ed by inlet swirl. Direct stiffness is shown to increase 
with frequency; however, the magnitudes of direct stiff- 
ness are always positive. Cross-coupled stiffness in- 
creases slightly with frequency, yet not as drastically 
as direct stiffness. Comparisons of test results for the 
4-stage brush seal with an 8-cavity labyrinth showed 
superior rotordynamic performance for the brush seal, 
viz., larger values for direct stiffness and damping and 
lower values for the (destabilizing) cross-coupled stiff- 
ness coefficient. 


148,545 

AD-A235 355/5/GAR PC A03/MF A01 
ta Aerospace Establishment, Farnborough (Eng- 
land). 

Design of Advanced Blading for a High- HP 
Compressor Using an S1-S2 Flow Calculation 
System. 

Technical memo. 

R. B. Ginder, A. J. Britton, W. J. Calvert, |. R. 
McKenzie, and J. M. Parker. Nov 90, 13p RAE-TM-P- 
1196, DRIC-BR-300630 


A set of advanced blading has been been designed for 
a 5-stage high speed research core compressor. The 
blade profiles were aerodynamically-tailored using a 
sophisticated S1-S2 flow calculation system, devel- 
oped at RAE Pyestock, which incorporates an inviscid 
viscour blade to blade code. The design and measured 
performance of the compressor are compared with an 
initial conventionally-bladed 4-stage version. The new 
design achieved a peak level of polytropic efficiency 
approaching 91%, a substantial improvement on the 
initial version. 


148,546 
AD-A235 420/7/GAR PC A03/MF A01 
a Technologies Research Center, East Hartford, 


CT. 

Investigation of Hot Streak Migration and Film 

pce may Effects on the Heat Transfer in Rotor/ 
in 


Stator Interacting Flows. 

Quarterly progress rept. 1 Jan 90-31 Mar 91. 
D. J. Dorney, and R. L. Davis. 31 Mar 91, 22p 
Contract N00140-88-C-0677 


This effort extended the three-dimensional unsteady 
rotor/stator interaction code, ROTOR3, to investigate 
hot streak migration and film cooling effects on the 
passage flow and blade surface heat transfer for an 
axial flow turbine stage. These objectives are part of 
an overall plan to extend the capabilities of this numer- 
ical procedure and to determine the potential of this 
technique to impact the design of future rotating turbo- 
machinery components. The principal benefits that will 
result from this effort are: A diagnostic analysis and 
code which can be used to help design turbine blades 
with increased efficiency and reduced cooling require- 
ments, An open literature demonstration on the use of 
Computational Simulation and Scientific Visualization 
for gaining “eo into complex turbomachinery flows, 
Acceleration of the transition of large-scale computa- 
tional analyses to the turbomachinery design process 
through joint involvement between UTRC and Pratt 
and Whitney turbine engineers, and A useful and 
proven design tool which can be used with existing and 
future engine design procedures. 


148,547 
DE91010787/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Fiber-sensor ‘we ° for turbine engines. 

K. W. Tobin, D. L. Beshears, B. W. Noel, W. D. 
Turley, and W. Lewis. 1991, 23p CONF-9104214-1 
Contract AC05-840R21400 

Annual fiber optics review conference (5th), Blacks- 
burg, VA (USA), 1-4 Apr 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Turbine engine systems present a challenging environ- 
ment for applications of fiber-optic-based probes and 
sensors. High temperatures, large vibrations, strong 
black-body emission backgrounds, and optical path 
haziness, represent some of the obstacles that char- 
acterize these environments. This paper discusses the 
design philosophy and implementation of a fluores- 
cence-based, extrinsic, fiber-optic sensor. This tech- 





nique utilizes the temperature-dependent fluorescent 
emission of a ceramic phosphor coating to discern the 
temperature of the interrogated surface. Surface tem- 
perature measurements to 1500(degrees)K are 
achievable in the combustion environment using these 
methods. 7 refs., 8 figs., 1 tab. 


148,548 

N91-22126/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Application of Mixing-Controlled Combustion 
Models to Gas Turbine Combustors. 


H. L. Nguyen. 1990, 13p NAS 1.15:103236, E-5649, 
NASA-TM-103236 

Original Contains Color Illustrations. Presented at the 
Joint Symposium on General Aviation Systems, Ocean 
oat NJ, 11-12 Apr. 1990; Sponsored by Aiaa and 


Gas emissions were studied from a staged Rich Burn/ 
Quick-Quench Mix/Lean Burn combustor were studied 
under test conditions encountered in High Speed Re- 
search engines. The combustor was modeled at condi- 
tions corresponding to different engine power settings, 
and the effect of primary dilution airflow split on emis- 
sions, flow field, flame size and shape, and combus- 
tion intensity, as well as mixing, was investigated. A 
mathematical model was developed from a two-equa- 
tion model of turbulence, a quasi-global kinetics mech- 
anism for the oxidation of propane, and the Zeldovich 
mechanism for nitric oxide formation. A mixing-con- 
trolled combustion model was used to account for tur- 
bulent mixing effects on the chemical reaction rate. 
This model assumes that the chemical reaction rate is 
much faster than the turbulent mixing rate. 


148,549 

N91-22571/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Development of Braided Rope Seals for Hyper- 
sonic Engine Applications. Part 2: Flow Modeling. 
R. Mutharasan, B. M. Steinetz, X. Tao, and F. Ko. 
1991, 13p NAS 1.15:104371, E-6166-PT-2, NASA- 
TM-104371 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, Ca, 24-26 Jun. 1991; Sponsored by Aiaa, 
Sae and Asme. 


Two models based on the Kozeny-Carmen equation 
were developed to analyze the fluid flow through a new 
class of braided rope seals under development for ad- 
vanced hypersonic engines. A hybrid seal geometry 
consisting of a braided sleeve and a substantial 
amount of longitudinal fibers with high packing density 
was selected for development based on its low leak- 
age rates. The models developed allow prediction of 
the gas leakage rate as a function of fiber diameter, 
fiber packing density, gas properties, and pressure 
drop across the seal. 


148,550 
N91-23054/0/GAR 
(Order as N91-23021/9/GAR, PC —_ 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Solar Powered Stirling Cycle Electrical Generator. 
R. K. Shaltens. Mar 91, 10p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 269-278. 


Under NASA’s Civil Space Technology Initiative 
(CSTI), the NASA Lewis Research Center is develop- 
ing the technology needed for free-piston Stirling en- 
gines as a candidate power source for space systems 
in the late 1990’s and into the next century. Space 
power requirements include high efficiency, very long 
life, high reliability, and low vibration. Furthermore, 
system weight and operating temperature are impor- 
tant. The free-piston Stirling engine has the potential 
for a highly reliable engine with long life because it has 
only a few moving parts, non-contacting gas bearings, 
and can be hermetically sealed. These attributes of the 
free-piston Stirling engine also make it a viable candi- 
date for terrestrial applications. In cooperation with the 
Department of Energy, system designs are currently 
being completed that feature the free-piston Stirling 
engine for terrestrial applications. Industry teams were 
assembled and are currently completing designs for 
two Advanced Stirling Conversion Systems _ utilizing 
technology being developed under the NASA CSTI 
Program. These systems, when coupled with a para- 
bolic mirror to collect the solar energy, are capable of 
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patede about 25 kW of electricity to a beg | grid. 
ndustry has identified a niche market for dish Stirling 
systems for worldwide remote power application. They 
believe that these niche markets may play a major role 
in the introduction of Stirling products into the commer- 
cial market. 


Nuclear Propulsion 


148,551 

AD-A234 578/3/GAR PC A03/MF A01 
Phillips Lab., Edwards AFB, CA. 

Parametric Studies of Dense Plasma Focus for 
Fusion Space oq ey with D - He3. 

Special rept. — ug 90. 

C. L. Leakeas. Mar 91, 50p Rept no. PL-TR-91-3014 


A coaxial electrode system known as the dense 
plasma focus (DPF) is investigated as a possible 
space propulsion concept. A large potential difference 
between the electrodes ionizes the gaseous fusion 
fuel and forms an annular plasma sheath. This sheath 
then propagates down the length of the anode entrain- 
ing additional fuel along the way. The rundown phase 
is analyzed by solving the momentum equation usin 
this snowplow model. At the end of the anode, MH 
instabilities cause the sheath to collapse into a hot, 
high density plasma where fusion events occur. Fusion 
reaction products as well as unreacted fuel can then 
be used to produce thrust. It is also possible to use the 
reaction products to heat hydrogen propellant in order 
to produce more thrust. An open-ended coolant cycle 
may be used in order to avoid the necessity for large 
radiators. In this way, the heated coolant can be used 
to drive a turbogenerator to produce electricity before 
it is exhausted as propellant. A model of the DPF is 
developed, various operating regimes are identified, 
and key parameters varied to define optimum operat- 
ng ranges. Computations were made with the FOR- 
TRAN code found in the appendix. Operation with no 
hydrogen propellant allows high specific impulse 
values, about 1 million s, possible at thrusts of about 
44.5 N (10 Ibf). High specific impulse make larger mis- 
sion V’s possible and can decrease trip time and 
reduce exposure of astronauts to cosmic radiation. 


148,552 

AD-A235 258/1/GAR PC A04/MF A01 
Phillips Lab., Edwards AFB, CA. 

Engine Cycle Analysis for a Particle Bed Reactor 
Nuclear Rocket. 

Final rept. May-Jul 90. 

D. E. Suzuki. Mar 91, 61p Rept no. PL-TR-91-3002 


This report addresses three candidate engine cycles 
for a particle bed nuclear rocket; bleed cycle with un- 
cooled carbon - carbon composite nozzle; bleed cycle 
with regeneratively cooled Aluminum nozzle; expander 
cycle with regeneratively cooled Aluminum nozzle. The 
analysis was performed using the SALT System Analy- 
sis Language Translator code with the following 
amendments; particle bed reactor was modeled as a 
simple heater; a regeneratively cooled nozzle model 
was added which includes the heating of the coolant 
due to hot exhaust gases and nuclear heating of 
nozzle. The conclusion of the analysis were the top- 
ping cycle should be pursued for Mars missions and 
the bleed cycle should be pursued for OTV (Orbital 
Transfer Vehicle) missions. This study indicates that a 
regeneratively cooled aluminum nozzle can be suffi- 
ciently cooled to allow its use with a PBR rocket 
engine. This result is based on nozzle heating due to 
hot exhaust gases at a maximum chamber tempera- 
ture and nuclear heating effects. The highest tempera- 
tures occur at the nozzle throat, where a composite or 
alloy coating could protect the aluminum. Further in- 
vestigation of nozzle cooling should include modeling 
the nozzle with more nodes, and including more accu- 
rate dimensions for the nozzle wall thicknesses and 
coolant flow passages. The study also indicates that 
an expander cycle with a cooled aluminum nozzle can 
operate with a high pressure PBR at realistic TPA effi- 
ciencies. Further investigation should include the im- 
provements to the regeneratively cooled nozzle model 
and more accurate performance maps for the TPA 
components. 


148,553 
N91-22144/0/GAR 
(Order as N91-22139/0/GAR, PC aa) 
4 


148,555 


Nuclear Propulsion 


Brookhaven National Lab., Upton, NY. 
Ultra High Temperature Particle Bed Reactor 
n 


Design. 

O. Lazareth, H. Ludewig, K. Perkins, and J. Powell. 
Apr 90, 7p 

Contract DE-AC02-76CH-00016 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 107-113. 


A direct nuclear propulsion engine which could be 
used for a mission to Mars is designed. The main fea- 
tures of this reactor design are high values for |(sub sp) 
and very efficient cooling. This particle bed reactor 
consists of 37 cylindrical fuei elements embedded in a 
cylinder of beryllium which acts as a moderator and 
reflector. The fuel consists of a packed bed of spheri- 
cal fissionable fuel particles. Gaseous H2 passes over 
the fuel bed, removes the heat, and is exhausted out of 
the rocket. The design was found to be neutronically 
critical and to have tolerable heating rates. Therefore, 
this particle bed reactor design is suitable as a propul- 
sion unit for this mission. 


148,554 


N91-22145/7/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 


A04) 
Brookhaven National Lab., Upton, NY. 
Liquid Annular Reactor System (LARS) Propulsion. 
a" H. Ludewig, F. Horn, and R. Lenard. Apr 

» 1Up 

Contract DE-AC02-76CH-00016 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 114-123. 


A concept for very high specific impulse (greater than 
2000 seconds) direct nuclear propulsion is described. 
The concept, termed the liquid annular reactor system 
(LARS), uses liquid nuclear fuel elements to heat hy- 
drogen propellant to very high temperatures (approxi- 
mately 6000 K). Operating pressure is moderate (ap- 
proximately 10 atm), with the result that the outlet hy- 
drogen is virtually 100 percent dissociated to mona- 
tomic H. The molten fuel is contained in a solid con- 
tainer of its own material, which is rotated to stabilize 
the liquid layer by centripetal force. LARS reactor de- 
signs are described, together with neutronic and ther- 
mal-hydraulic analyses. Power levels are on the order 
of 200 megawatts. Typically, LARS designs use seven 
rotating fuel elements, are beryllium moderated, and 
have critical radii of approximately 100 cm (core L/D 
approximately equal to 1.5). 


148,555 


N91-22146/5/GAR 
(Order as N91-22139/0/GAR, PC —_ 


Martin Marietta Aerospace, Denver, CO. Denver Div. 
Nuclear Thermal Rockets Using Indigenous Extra- 
terrestrial Propeliants. 

R. M. Zubrin. Apr 90, 17p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 124-140. 


A preliminary examination of a concept for a Mars and 
outer solar system exploratory vehicle is presented. 
Propulsion is provided by utilizing a nuclear thermal re- 
actor to heat a propellant volatile indigenous to the 
destination world to form a high thrust rocket exhaust. 
Candidate propellants, whose performance, materials 
compatibility, and ease of acquisition are examined 
and include carbon dioxide, water, methane, nitrogen, 
carbon monoxide, and argon. Ballistics and winged su- 
personic configurations are discussed. It is shown that 
the use of this method of propulsion potentially offers 
high payoff to a manned Mars mission. This is accom- 
plished by sharply reducing the initial mission mass re- 
quired in low earth orbit, and by providing Mars explor- 
ers with greatly enhanced mobility in traveling about 
the planet through the use of a vehicle that can refuel 
itself each time it lands. Thus, the nuclear landing craft 
is utilized in combination with a hydrogen-fueled nucle- 
ar-thermal interplanetary launch. By utilizing such a 
system in the outer solar system, a low level aerial re- 
connaissance of Titan combined with a multiple 
sample return from nearly every satellite of Saturn can 
be accomplished in a single launch of a Titan 4 or the 
Space Transportation System (STS). Similarly a multi- 
ple sample return from Callisto, Ganymede, and 
Europa can also be accomplished in one launch of a 
Titan 4 or the STS. 
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148,556 
N91-22147/3/GAR 
(Order as N91-22139/0/GAR, PC ee 


Illinois Univ. at Urbana-Champaign. 
to Power. 
G. tg J. H. _ T. Hochberg, O. Barnouin, 


a . B. Gu. q 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 141-149. 


Fusion offers the potential for a ee high specific 
power, providing a large specific impulse that can be 
traded-off with thrust for mission optimization. Thus 
fusion is a leading candidate for missions beyond the 
moon. A new approach is discussed for space fusion 
power, namely Inertial Electrostatic Confinement 
(IEC). This me offers a high power density in a rel- 
atively small, simple device. It appears capable of 
burning aneutronic fuels which are most desirable for 

applications and is well suited for direct conver- 
sion. An experimental device to test the concept is de- 
scribed. 


148,557 
N91-22148/1/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 


National Aeronautics and Space Administration, 


Washington, DC 

NASA-Lewis m on Fusion Energy for Space 
Power and , 1958-1978. 

N. R. Schulze, and J. R. Roth. Apr 90, 7p 

in NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 150-156. 


An historical synopsis is provided of the NASA-Lewis 
research program on fusion energy for space power 
and propulsion systems. It was initiated to explore the 
potential applications of fusion energy to space power 
and propulsion systems. Some fusion related accom- 
plishments and program areas covered include: i 
research on the Electric Field Bumpy Torus (EFBT) 
magnetoelectric fusion containment concept, includ- 
ing identification of its radial transport mechanism and 
confinement time scaling; operation of the Pilot Rig 
mirror machine, the first superconducting magnet facil- 
ity to be used in plasma physics or fusion research; 
operation of the Superconducting Bumpy Torus 
magnet facility, first used eb nae on a toroidal mag- 
netic field; steady state production of neutrons from 
DD reactions; studies of the direct conversion of 
plasma enthalpy to thrust by a direct fusion rocket via 
propellant addition and magnetic nozzles; power and 
= system studies, including D(3)He power 
lance, neutron shielding, and refrigeration require- 
ments; and development of large volume, high field su- 
perconducting and cryogenic magnet technology. 


148,558 
N91-22149/9/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 


04) 
Tennessee Univ., Knoxville. Dept. of Electrical and 
Computer ~~! 
Safety and Environmental Constraints on Space 


may of Fusion Energy. 
J. R. Roth. Apr 90, 13p 


In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 157-169. 


Some of the constraints are examined on fusion reac- 
tions, plasma confinement systems, and fusion reac- 
tors that are intended for such space related missions 
as manned or unmanned operations in near earth 
orbit, interplanetary missions, or requirements of the 
SDI program. Of the many constraints on space power 
and propulsion systems, those arising from safety and 
environmental considerations are emphasized since 

considerations place severe constraints on 
some fusion systems and have not been adequately 
treated in previous studies. 


148,559 
N91-22155/6/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 


A04) 
McDonnell Douglas Space Systems Co., Huntington 
Beach, CA. 


21ST ermes d Propulsion. 

V. E. Haloulakos, and C. Boehmer. Apr 90, 24p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 228-251. 


The prediction of future space travel in the next millen- 
nium starts by examining the past and extrapolating 
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into the far future. Goals for the 21st century include 
expanded space travel and establishment of perma- 
nent manned outposts, and representation of Lunar 
and Mars outposts as the most immediate future in 
space. Nuclear stage design/program considerations; 
launch considerations for manned Mars missions; and 
far future propulsion schemes are outlined. 


Reciprocation & Rotating Combustion 
Engines 


148,560 

AD-A234 930/6/GAR PC A03/MF A01 
Southwest Research Inst., San Antonio, TX. Belvoir 
Fuels and Lubricants Research Facility. 

Failure Analysis of Fuel Injection Pumps from Gen- 
erator Sets Fueled with Jet A-1. 

Interim rept. Nov 90-Jan 91. 

P. |. Lacey, and S. J. Lestz. Jan 91, 30p Rept no. 
BFLRF-268 

Contract DAAK70-87-C-0043 


The U.S. Department of Defense (DOD) has adopted 
the single fuel for the battlefield concept. Diesel fuel 
will be replaced by JP-8/Jet A-1 in compression igni- 
tion —- thereby lowering the fuel logistics 
burden. These fuels have successfully undergone ex- 
tensive testing in both the laboratory and in field trials. 
However, increased failure rates are being reported on 
a number of fuel-sensitive components during Oper- 
ation Desert Shield in Saudi Arabia. Five failed Stana- 
dyne rotary fuel injection pumps were returned to the 
Belvoir Fuels and Lubricants Research Facility 
(BFLRF) at Southwest Research Institute (SwRI) for 
disassembly and post-failure analysis. Particular atten- 
tion was given to the possible effects of low-lubricity 
fuel. The results of the investigation indicate that most 
of the failures may be attributed to causes other than 
poor fuel lubricity. The reason for failure of specific 
components in two of the pumps could not be conclu- 
sively determines. However, it is believed that they 
would not have occurred as a result of short-term oper- 
ation with Jet A-1. 


148,561 

AD-A234 998/3/GAR PC A08/MF A01 
General Dynamics, Troy, MI. Land Systems Div. 

AGT 1500 Powerpack improvement Project (M1 
TMEPS). Volume 1. 

Final rept. May 87-Jun 90. 

J. R. Edwards, and R. Brayer. Mar 91, 170p GDLS- 
DB-87-04057-001A-VOL-1, TACOM-TR-13515-VOL- 


1, 
Contract DAAE07-87-C-R006 
See also Volume 2, AD-A234 999. 


The Transverse Mounted Engine Propulsion System 
Scientific and Technical Report presents the design, 
trade-offs, performance and cost data developed 
under contract DAAE-07-87-C-R006. This report con- 
tains design summaries for all automotive hardware 
designed and integrated into the automotive test rig. 
Follow-on goals are also presented for future design 
activities. 


148,562 

AD-A234 999/1/GAR PC A17/MF A02 

one Ay me Troy, = Land my Div. - 
lowerpack Improvement Project (M1 

TMEPS). Volume 2. 

J. R. Edwards, and R. Brayer. Mar 91, 381p GDLS- 

DB-87-04057-001A-VOL-2, TACOM-TR-13515-VOL- 


2, 
Contract DAAE07-87-C-RO06 
See also Volume 1, AD-A234 998. 


Compatibility of AGT 1500 and TME (AGT 1500A) 
engine forward and rear modules and control units was 
successfully demonstrated during interchangeability 
testing conducted between 11 July and 1 August 1989. 
The interchangeability test consisted of steady-state 
and transient evaluation of various module configura- 
tions (as ified in government contract DAC- 
1000001) of one AGT 1500 and one AGT 1500A 
(TME) automotive gas turbine selected to participate. 
Interchangeability testing of the standard electronic 
control unit and the TME digital electronic control unit 
(DECU) was also conducted. Steady-state engine per- 
formance demonstrated improved SFC at part power 
and idle with operation of the TME DECU. Trim power 


demonstrated for each configuration tested revealed 
acceptable requirements for vehicle mobility. Engine 
mechanical data was also found to be acceptable. 


148,563 


DE90706022/GAR PC A04/MF A01 
Nederlandse Maatschappij voor Energie en Milieu 
B.V., Sittard. 

Perspectief van de stirlingmotor voor voertuig- 
aandrijving. (Perspective of the Stirling engine for 
vehicles). 

P. A. J. Achten. Nov 88, 54p ETDE/NL-mf-0706022 
In Dutch. 

U.S. Sales Only. 


The technical state of the art in 1988 with regard to the 
titlesubject is given. Next to a historical overview and a 
description ofthe operation of a Stirling engine atten- 
tion is paid to hindranceswhich stand in the way of 
commercialization of the Stirling engine. 14figs., 32 
refs. 


148,564 


DE91772045/GAR PC A05/MF A01 
Styrelsen foer Teknisk Utveckling, Stockholm 
(Sweden). 

Small uniflow scavenged two-stroke Si engine. 
— and J. Hultgren. 20 Jun 90, 86p STU-89- 
1 

Examination paper. 

U.S. Sales Only. 


This paper deals with the conversion of a 500 cm(sup 
3) one cylinder four-stroke engine into a uniflow scav- 
enged two-stroke poppet valve engine. The conver- 
sion embraces the construction and manufacture of 
camshafts, cylinder liner and a crankcase scavenging 
pump. A successful method of manufacturing proto- 
type camshafts is given. Tests were conducted with 
M85 and premium petrol measuring quantities like 
engine speed, torque and power. The engine param- 
eters were sampled and processed with a Macintosh 2 
using a Strawberry Tree Data Acquisition and Control 
System. Besides the logging of data, the computer 
was used to control the dynamometer as well as the 
engine. The test results obtained were not satisfactory. 
Very moderate bmep (375 kPa) was achieved. This is 
explained by the limited flow capacity of the transfer 
ports. Furthermore the engine speed was not sufficient 
due to the limitations imposed by the valve mecha- 
nism. Suggestions are given for modifications of our 
engine to overcome these problems. A short discus- 
sion of the uniflow scavenging principle in general con- 
cludes the report. (authors). 
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N91-22303/2/GAR PC A03/MF A01 
Thiokol Chemical Corp., Brigham City, UT. 

RSRM Top Hat Cover Simulator Lightning Test, 
Volume 1. 

Final Report. 

Jul 90, 31p NAS 1.26:184109, TWR-60834-V-1, 
NASA-CR-184109 

Contract NAS8-30490 


The test sequence was to measure electric and mag- 
netic fields induced inside a redesigned solid rocket 
motor case when a simulated lightning discharge 
strikes an exposed top hat cover simulator. The test 
sequence was conducted between 21 June and 17 
July 1990. Thirty-six high rate-of-rise Marx generator 
discharges and eight 4 current bank discharges 
were injected onto three different test article configura- 
tions. Attach points included three locations on the top 
hat cover simulator and two locations on the mounting 
bolts. Top hat cover simulator and mounting bolt 
damage and grain cover damage was observed. Over- 
all electric field levels were well below 30 kilowatts/ 
meter. Electric field levels ranged from 184.7 to 345.9 
volts/meter and magnetic field levels were calculated 
from 6.921 to 39.73 amperes/meter. It is recommend- 
ed that the redesigned solid rocket motor top hat cover 
be used in Configuration 1 or Configuration 2 as an 
interim lightning protection device until a lightweight 
cover can be designed. 





148,566 

N91-22304/0/GAR PC A07/MF A01 
Thiokol Chemical Corp., Brigham City, UT. 

RSRM Top Hat Cover Simulator Lightning Test, 
Volume 2. Appendix A: Resistance Measurements. 
Appendix B: Lightning Test Data Plots. 

Final Report. 

Jul 90, 137p NAS 1.26:184111, TWR-60834-V-2- 
APP-A/B, NASA-CR-184111 

Contract NAS8-30490 


Resistance measurements are given in graphical for 
when a simulated lightning discharge strikes on an ex- 
posed top hat cover simulator. The test sequence was 
to measure the electric and magnetic fields induced 
inside a redesigned solid rocket motor case. 


148,567 


N91-22366/9/GAR PC A05/MF A01 
Martin Marietta Aerospace, New Orleans, LA. Manned 
Space Systems. 

uid Rocket Booster (LRB) for the Space Trans- 
portation System (STS) Systems Study. Volume 2: 
Addendum 1. 
Final Report. 
Feb 90, 100p NAS 1.26:184128, NASA-CR-184128 
Contract NAS8-37136 


The potential of a common Liquid Rocket Booster 
(LRB) design was evaluated for use with both the 
Space Transportation System (STS) and the Ad- 
vanced Launch System (ALS). A goal is to have a 
common Liquid Oxygen/Liquid Hydrogen (LO2/LH2) 
engine developed for both the ALS booster and the 
core stage. The LO2/LH2 option for the STS was eval- 
uated to identify potential LRB program cost reduc- 
tions. The objective was to identify the structural im- 
pacts to the external tank (ET), and to determine if any 
significant ET re-development costs are required as a 
result of the larger LO2/LH2 LRB. The potential ET 
impacts evaluated are presented. 


148,568 

N91-22368/5/GAR PC A04/MF A01 
General Dynamics Corp., Huntsville, AL. 

Liquid Rocket Booster Study Addendum. 

Final Report. 

31 Aug 90, 59p NAS 1.26:184127, REPT-90-9550-9, 
NASA-CR-184127 

Contract NAS8-37137 


Liquid rocket booster study (LRB) addendum to final 
report is presented in the form of the view-graphs. The 
following subject areas are covered: LRB launch vehi- 
cle concepts; LRB design; propulsion system configu- 
rations; LAB boattail for Shuttle-C application; and 
manned transportation systems. 


148,569 


N91-22373/5/GAR PC AO5/MF A01 
Aerojet TechSystems Co., Sacramento, CA. Propul- 
sion Div. 

Engine Throat/Nozzie Optics for Plume Spectros- 


copy. 

Final Report, 23 Mar. 1190 - 23 Jan. 1991. 

R. L. Bickford, and D. B. Duncan. 1 Feb 91, 89p 
NAS 1.26:188118, NASA-CR-188118 

Contract NAS3-25883 


The Task 2.0 Engine Throat/Nozzie Optics for Pume 
Spectroscopy, effort was performed undet the NASA 
LeRC Development of Life Prediction Capabilities for 
Liquid Propellant Rocket Engines program. This Task 
produced the engineering design of an optical probe to 
enable spectroscopic measurements within the SSME 
main chamber. The probe mounts on the SSME nozzle 
aft manifold and collects light emitted from the throat 
plane and chamber. Light collected by the probe is 
transferred to a spectrometer through a fiber optic 
cable. The design analyses indicate that the probe will 
function throughout the engine operating cycle and is 
suitable for both test stand and flight operations. By 
detecting metallic emissions that are indicative of com- 
ponent degradation or incipient failure, engine shut- 
down can be initiated before catastrophic failure. This 
capability will protect valuable test stand hardware and 
provide enhanced mission safety. 


148,570 


N91-22374/3/GAR PC A04/MF A01 
Martin Marietta Corp., New Orleans, LA. 
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Liquid Rocket Booster (LRB) for the Space Trans- 
portation System (STS) Systems Study, Volume 2, 
Addendum 2. 

Final Report. 

Mar 91, 61p NAS 1.26:184155, NASA-CR-184155 
Contract NAS8-37136 


The feasibility of developing and producing a launch 
vehicle from an external tank ( and an engine 
module that mounts inline to the tankage at the aft end 
and contains six space transportation main engines 
(STME), was assessed. The primary mission of this 
launch vehicle would be to place a PLS (personnel 
launch vehicle) into a low earth orbit (LEO). The vehi- 
cle tankage and the assembly of the engine module, 
was evaluated to determine what, if any, manufactur- 
ing/production impacts would be incurred if this vehi- 
cle were built along side the current ET at Michoud 
Assembly Facility. It was determined that there would 
be no significant impacts to produce seven of these 
vehicles per year while concurrently producing 12 ETs 
per year. Preliminary estimates of both nonrecurring 
and oe costs for this vehicle concept were 
made. 


148,571 
N91-22601/9/GAR PC A03/MF A01 
Toledo Univ., OH. 

Nonlinear Structural Analysis of Cylindrical Thrust 
Chambers Using Viscoplastic Models. 

Final Report. 

V. K. Arya. Jan 91, 15p NAS 1.26:185253, NASA- 
CR-185253 

Contract NCC3-120 

Limited Reproducibility: More Than 20% of This Docu- 
ment May Be Affected by Color Photographs Original 
Document Contains Color Illustrations. 


The results are presented of a viscoplastic stress- 
strain analysis of a cylindrical thrust chamber used in 
experiments that were designed to simulate the SSME 
operating conditions. The inelastic strain was calculat- 
ed by using a viscoplastic model, and a quasi-three- 
dimensional structural analysis was performed by 
using a finite element program MARC. The tempera- 
tures and pressures were calculated by using the load- 
ing cycies of experiments, and these temperatures and 
pressures were used in the computations. The de- 
formed shape of the component was predicted after 
the end of each loading cycle. The predicted shape 
qualitatively replicated the deformed shape of the 
component as observed in experiments. The results 
indicate that the use of viscoplastic models for struc- 
tural analysis may lead to more realistic life assess- 
ments of experimental thrust chambers. 


148,572 
N91-23047/4/GAR 

(Order as N91-23021/9/GAR, PC a 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
High Pressure Water Jet Cutting and Stripping. 
D. T. Hoppe, and M. K. Babai. Mar 91, 7p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 214-220. 


High pressure water cutting techniques have a wide 
range of applications to the American space effort. Hy- 
droblasting techniques are commonly used during the 
refurbishment of the reusable solid rocket motors. The 
process can be controlled to strip a thermal protective 
ablator without incurring any damage to the painted 
surface underneath by using a variation of possible pa- 
rameters. Hydroblasting is a technique which is easily 
automated. Automation removes personnel from the 
hostile environment of the high pressure water. Com- 
puter controlled robots can perform the same task in a 
fraction of the time that would be required by manual 
operation. 
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148,573 
N91-22154/9/GAR 
(Order as N91-22139/0/GAR, PC —_ = 
) 


Technische Univ. Berlin (Germany, F.R.). Aerospace 
Inst. 


148,576 


Rocket Propeliants 


Comparison of -High-Energy-Propuision- 

Systems Based on - lic Hydrogen Propellant 
rai ‘ 

M. Thierschmann. Apr 90, 17p 

In NASA. Lewis Research Center, Vision-21: Space 

Travel for the Next Millennium p 211-227. 


The application is studied of metallic H2 as a rocket 
propellant, which contains a specific energy of about 
52 kcal/g in theory yielding a maximum specific im- 
pulse of 1700 s. With the convincing advantage of 
having a density 14 times that of conventional liquid 
H2/liquid O2 propellants, metallic H2 could satisfy the 
demands of advanced launch vehicle propulsion for 
the next millennium. Provided that there is an atomic 
metallic state of H2, and that this state is metastable at 
ambient pressure, which still is not proven, the results 
are given of the study of some important areas, which 
concern the production of metallic H2, the combustion, 
chamber —- and storage. The results show that 
the use of metallic H2 as rocket propellant could lead 
to revolutionary changes in space vehicle philosophy 
toward small size, small weight, and high performance 
single stage to orbit systems. The use of high metallic 
H2 mass fractions results in a dramatic reduction of 
required propellant volume, while temperatures in 
the combustion chamber exc 5000 K. Further- 
more, it follows, that H2 (liquid or slush) is the most 
favorable candidate as working fluid. Jet generated 
hogy due to high exhaust velocities could be a prob- 
lem. 


148,574 

N91-22573/0/GAR PC A03/MF A01 
Thiokol Chemical Corp., Brigham City, UT. 
Early Focus Development Effort, Ultrasonic in- 
— of Fixed Housing Metal-to-Adhesive 
Bondline. 


91, 29p NAS 1.26:184143, TWR-61684, NASA-CR- 
184143 
Contract NAS8-30490 


An ultrasonic technique was developed for the fixed 
housing metal-to-adhesive bondline that will support 
the Flight 15 time frame and subsequent motors. The 
technique has the capability to detect a 1.0 inch diam- 
eter unbond with a 90 percent probability of detection 
(POD) at a 95 percent confidence level. The techriique 
and support equipment will perform within the working 
envelope dictated by a stacked motor configuration. 


148,575 

PB91-199000/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Faculty 
of Aerospace Engineering. 

Heat of Gasification of Polyethylene and Poly- 
meth ite. 


Memorandum rept. 

J. P. de Wilde. Sep 88, 32p PML-1988-C42, SFCC/ 
PUB-53 

Also pub. as Technische —— Delft (Nether- 
lands). Faculty of Aerospace Engineering rept. no. M- 
593. Prepared in cooperation with Prins Maurits Lab. 
TNO, Rijswijk (Netherlands). Sponsored by Stichting 
voor de Technische Wetenschappen, Utrecht (Nether- 
lands). 

Available only in the U.S., Canada and Mexico. All 
others refer to Prins Maurits Laboratory, P.O. Box 45, 
2280 AA Rijswijk, The Netherlands. 


An overview is presented on the heat of gasification of 
the polymers polyethylene (PE) and polymethyimetha- 
crylate (PMMA). It is found from experiments that the 
heat of gasification strongly depends on the heating 
mechanism used. For convective heat transfer, experi- 
ments indicate values ranging from 4000 to 5600 kJ/ 
kg for PE and from 2500 to 2700 kJ/kg for PMMA. For 
radiative heat transfer, experiments indicate values 
ranging from 3000 to 3500 kJ/kg for PE and from 1300 
to 1700 kJ/kg for PMMA. Theoretical calculations of 
the heat of gasification, based on a simplified pyrolysis 
model, indicate values for PE and PMMA which are in 
good agreement with the experimentally determined 
values using convective heat transfer. Since in a Solid 
Fuel Combustion Chamber (SFCC) heat transfer is 
mainly due to convection, it is believed that, for the 
moment, a value for the heat of gasification between 
4000 and 6000 kJ/kg for PE and between 2000 and 
2700 kJ/kg for PMMA is appropriate. 
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Technische Hogeschool Delft (Netherlands). 
Fuel Effects on H Rocket and Solid 
Fuel Ramjet Combustor 

Doctoral thesis. 

J. P. de Wilde. c1991, 166p ISBN-90-6275-666-2 


An investigation into the effects of fuel pyrolysis on the 
performance of hybrid propulsion systems is present- 
ed in the thesis. In particular, the effects of the compo- 
sition and the temperature of the pyrolysis products, 
and the effective heat of gasification of the solid fuel 
on combustion characteristics, like the characteristic 
velocity and the burning rate have been studied. To 
determine these effects two models have been devel- 
oped, namely the chemical kinetic and thermal pyroly- 
sis model. The chemical kinetic pyrolysis model deter- 
mines the temperature and composition of the pyroly- 
sis products of a solid fuel as a function of the most 
important pyrolysis parameter, namely the heating 
rate. To overcome the large amount of reactions and 
products that have to be accounted for in solid fuel 
pyrolysis, the model is based on a global kinetics in 
combination with a lump technique. The heating rate of 
a solid fuel during burning results from the thermal his- 
tory in the fuel. The latter is described in the thermal 
pyrolysis model, allowing for the regression of the solid 
fuel grain and taking into account phase transitions 
and temperature dependent thermophysical properties 
of the solid fuel. Integration of the chemical kinetic and 
thermal pyrolysis model, has led to a closed model, the 
so-called pyrolysis model, which determines a relation 
between the regression rate and the pyrolysis temper- 
ature of the solid fuel. Furthermore, the model allows 
for the determination of the composition of the pyroly- 
sis products and of the effective heat of gasification of 
the solid fuel. (Copyright (c) 1991 by J.P. de Wilde.) 
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148,577 
N91-22153/1/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 


A04) 
Boeing Aerospace Co., Seattle, WA. 
Use of Magnetic Sails for Advanced Exploration 
Missions. 
D. G. Andrews, and R. M. Zubrin. Apr 90, 9p 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 202-210. 


The magnetic sail, or magsail, is a field effect device 
which interacts with the ambient solar wind or interstel- 
lar medium over a considerable volume of space to 
generate drag and lift forces. Two theories describing 
the method of thrust generation are analyzed and data 
results are presented. The techniques for maintaining 
superconductor temperatures in interplanetary space 
are analyzed and low risk options presented. Compari- 
sons are presented showing mission performance dif- 
ferences between currently proposed spacecraft using 
chemical and electric propulsion systems, and a Mag- 
sail propelled spacecraft capable of generating an av- 
erage thrust of 250 Newtons at a radius of one A.U. 
The magsail also provides unique capabilities for inter- 
stellar missions, in that at relativistic speeds the mag- 
netic field would ionize and deflect the interstellar 
medium producing a large drag force. This would make 
it an ideal brake for decelerating a spacecraft from rel- 
ativistic speeds and then maneuvering within the 
target star system. 


148,578 
N91-22161/4/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 


04) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
a the Notion of Space Coupling Propul- 
n. 


M. G. Millis. Apr 90, 10p 
In Its Vision-21: Space Travel for the Next Millennium p 
307-316. 


All existing methods of space propulsion are based on 
expelling a reaction mass (propellant) to induce 
motion. Alternatively, ‘space coupling propulsion’ 
refers to speculations about reacting with space-time 
itself to generate propulsive forces. Conceivably, the 
resulting increases in payload, range, and velocity 
would constitute a breakthrough in space propulsion. 
Such speculations are still considered science fiction 
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for a number of reasons: (1) it appears to violate con- 
servation of momentum; (2) no reactive media appear 
to exist in space; (3) no ‘Grand Uniform Theories’ exist 
to link gravity, an acceleration field, to other phenom- 
ena of nature such as electrodynamics. The rationale 
behind these objectives is the focus of interest. Vari- 
ous methods to either satisfy or explore these issues 
are presented along with secondary considerations. It 
is found that it may be useful to consider alternative 
conventions of science to further explore speculations 
of space coupling propulsion. 


148,579 
N91-22163/0/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
A04 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Reactionless Propulsion Using Tethers. 

G. A. Landis. Apr 90, 11p 

In Its Vision-21: Space Travel for the Next Millennium p 
330-340. 


An orbiting tethered satellite can propel itself by reac- 
tion against the gravitational gradient, with expenditure 
of energy but with no use of on-board reaction mass. 
Energy can be added to the orbit by pumping the 
tether length in the same way as pumping a swing. Ex- 
amples of tether propulsion in orbit without use of re- 
action mass are discussed, including: (1) using tether 
extension to reposition a satellite in orbit without fuel 
expenditure by extending a mass on the end of a 
tether; (2) using a tether for eccentricity pumping to 
add energy to the orbit for boosting an orbital transfer; 
and (3) length modulation of a spinning tether to trans- 
fer angular momentum between the orbit and tether 
spin, thus allowing changes in orbital angular momen- 
tum. 


De 
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148,580 

AD-A235 148/4/GAR PC A08/MF A01 
Lowell Univ., MA. Center for Atmospheric Research. 
Statistical Characterization of Fading on Meteor 
Scatter Communication Channels. 

J. A. Weitzen, and J. Ostergaard. Dec 90, 160p 
ULRF-470/CAR, SCIENTIFIC-5, GL-TR-90-0362, 
Contract F19628-88-K-0004 


This document describes a statistical study of fading 
on meteor communication channels based on data ob- 
tained from the Geophysics Laboratory’s High Latitude 
Meteor Scatter Test Bed. Meteor trails at 45, 65, and 
194 MHz are classified as underdense or overdense. 
They are then analyzed for fades with depths exceed- 
ing 3, 6, and 9 dB relative to a 10 dB signal-to-noise 
threshold. Bandwidths considered vary from 100 Hz to 
128 kHz. Statistics are computed as a function of fre- 
quency, time of day, and trail type for the first D sec- 
onds of a trail, where D = 50, 100, 200, 400 and 600 
ms. The experiment considers fades with minimum du- 
ration of 20 ms and has a resolution of 10 ms. 


148,581 

AD-A235 160/9/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. Informa- 
tion Management and Technology Div. 

Defense Communications: Millions May be Spent 
Unnecessarily to Expand Data Network. 

7 Nov 90, 15p Rept no. GAO/IMTEC-91-6 

Report to the Chairman, Government Information, Jus- 
tice and Agriculture Subcommittee, Government Oper- 
ations Committee, House of Representatives. 


The Department of Defense’s current approach to pro- 
viding long distance data communications-using a 
single network design to meet heterogeneous user re- 
quirements-may not be cost effective. Moreover, the 
impact that FTS2000 will have on this approach is cur- 
rently unknown. As a result, Defense plans to spend 
millions of dollars to build on this current approach 
need to be reassessed. This approach is based on the 
assumption that economies of scale can be achieved if 


all Defense systems are mandated to use a single net- 
work. However, this assumption is not based on a cur- 
rent analysis showing that this is the most cost effec- 
tive way to proceed in today’s communications envi- 
ronment, and in fact some evidence exists to the con- 
trary. For example, DCA data shows that less costly 
alternatives exist for some Defense users. Further, ex- 
pensive modifications will be needed to achieve com- 
patibility between DDN and some users’ systems. Fi- 
nally, the advent of FTS 2000 will probably cut into 
DDN’S current and future user base. While we recog- 
nize that mandating a single network may have been 
appropriate 8 years ago when few communication al- 
ternatives were available, today more options are 
available to meet the individual needs of Defense 
users-options which may be more cost effective. 


148,582 

AD-A235 180/7/GAR PC A07/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Radio Wave Propagation Modeling, Prediction and 
Assessment (L’Evaluation, la Prevision et la Mo- 
delisation des Ondes Hertziennes). 

c1990, 138p Rept no. AGARD-AG-326 


An overview of important topics in radio wave propaga- 
tion modeling, prediction and assessment is present- 
ed. Both propagation in the troposphere and the ionos- 
phere are considered. For tropospheric radio wave 
propagation major emphasis is given to military sys- 
tems operating in a marine environment. Various mod- 
eling techniques are discussed and operational propa- 
gation assessment systems described. Modeling and 
refractivity sensing of horizontally varying media are 
identified as topics of high interest. lonospheric propa- 
gation is divided into four areas: long wave, short 
wave, transionospheric propagation and scintillation 
phenomena. Various modelling techniques for long 
wave propagation and areas which require further at- 
tention are discussed. Short wave propagation re- 
mains the area of high interest and improved sensing 
techniques. Similarly, future advances for predicting 
transionospheric propagation require both improved 
models and sensing techniques. In the area of iono- 
spheric scintillations, both stochastic and morphologi- 
cal models are described. The need for an improved 
understanding of the solar and geomagnetic depend- 
ence of ionospheric scintillation is stressed. In addi- 
tion, ground wave propagation is covered. An overview 
is also presented describing the structure of and the 
material available from the International Radio Con- 
sultative Committee. 


148,583 

AD-A235 322/5/GAR PC A07/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Bridging the Communication Gap (Combler les La- 
cunes dans le Domaine de la Communication). 

Feb 91, 128p Rept no. AGARD-CP-487 

Text in English and French. Presented at the Technical 
Information Panel Specialists’ Meeting in Trondheim, 
Norway, on 5-6 Sep 90. 


Comprises the papers presented at a Specialists’ 
Meeting held by the Technical Information Panel of 
AGARD in Trondheim, Norway, 5th to 6th September 
1990. Topics discussed include optical media, comput- 
er-assisted publishing, broader communication bands, 
natural language processing and machine translation, 
full text retrieval, intelligent on-line interfaces, full text 
indexing and retrieval, the problems faced by database 
publishers, and the training of information specialists. 
The final paper suggested actions that might be taken 
by information center managers, and recommenda- 
tions they might make to ministries and other official 
bodies. 


148,584 

AD-A235 331/6/GAR PC A04/MF A01 
Arcon Corp., Waltham, MA. 

Acoustic Noise Recording and DRT/DAM Source 
Tape Generation. 

Final rept. Aug-Dec 89. 

C. Teacher, J. D. Tardelli, and P. D. Gatewood. Mar 
91, 67p RL-TR-91-16, 

Contract F19628-88-C-0190 

Prepared in cooperation with Ketron, Inc. 


This study was aimed at the determination of proce- 
dures and techniques by which binaural sound fields 
created by Air Force vehicles could be accurately re- 
corded in insitu and reproduced in a Rome Laborato- 





ry/RL sound chamber in order to enable accurate sim- 
ulations for the generation of intelligibility and quality 
source material for the testing of narrowband digital 
voice communication systems. The sound fields were 
digitally recorded through a set of spectrally flat con- 
denser microphones mounted on the subject’s shoul- 
ders. The recording and reproduction system was cali- 
brated by injecting a tone on each recording by micro- 
phone calibrators. The sound chamber was found ca- 
pable of reproducing sound pressure levels up to 
120dBc. intelligibility tests were performed in the field 
and in the sound chamber in order to verify the accura- 
cy of the simulations. A statistical analysis showed that 
there was no significant difference between the sound 
chamber and field results. 


148,585 

AD-A235 403/3/GAR PC A04/MF A01 
Rensselaer Polytechnic Inst., Troy, NY. 

Spread Spectrum Communications Emulator 


Design. 

Final rept. Jan 89-Jun 90. 

G. J. Saulnier, P. K. Das, and J. M. Pennisi. Mar 91, 
54p RL-TR-91-32, 

Contract F30602-88-D-0025 


This report describes a simulation which was devel- 
oped to emulate a spread spectrum communication 
system. The simulation was developed to allow test 
and evaluation of advanced signal processing con- 
cepts, which will be used by the Air Force in develop- 
ing next-generation jam resistant, covert communica- 
tion systems. 


148,586 

MIC-91-03505/GAR PC E07/MF E01 
Defence Research Establishment, Ottawa (Ontario). 
Hopping synthesizer controller. 

Technical note no. 90-17. 

R. Addison. c1990, 86p 


For the Extremely High Frequency Satellite Communi- 
cations (EHF SATCOM) project, industrial contractors 
are building a ground based advanced development 
model of an EHF frequency hopped satellite communi- 
cations system. To support this contract, in-house 
work is being done on some of the critical areas such 
as synchronization. Any work in this area requires a 
frequency hopping synthesizer for each end of the link 
that is under control of the synchronization controller. 
The Comstron FS2000 synthesizer takes a frequency 
word from an external port and switches to this fre- 
quency. This report describes a hopping synthesizer 
controller which generates the frequency word at the 
appropriate time and responds to the commands of 
the synchronization controller. 


148,587 

MIC-91-03510/GAR PC E07/MF E01 
Defence Research Establishment, Ottawa (Ontario). 
Evaluation of the MARISAT satellite UHF wideband 
channel. 

Technical note no. 90-25. 

W. R. Seed. c1990, 40p 


The Dept. of National Defence (DND) is making in- 
creasing use of satellite communications (SATCOM) 
to relay voice and data between land, sea and air re- 
sources, as well as for both domestic and NATO exer- 
cises. DND is currently considering leasing UHF trans- 
ponder time on the MARISAT F-1 satellite. This report 
investigates the feasibility of using this transponder for 
the transmission of digita! voice. An analytical evalua- 
tion of the link is performed for up to 10 users sharing 
the non-processing transponder’s 500 kHz bandwidth. 
The terminal link carrier-power-to-noise-power-spec- 
tral-density ratio is evaluated for data rates of 2.4, 4.8 
and 16 kbps, and for terminal Effective Isotropic Ea- 
diated Power (EIRP) levels from 17-30 dBW. Analyses 
are performed for cases in which all terminals transmit 
with the same EIRP and also for cases in which a 
single user is either 3 dB above or below the other 
users. A variety of loading schemes are considered to 
demonstrate the variation in user SNR degredation 
due to hardlimiting on-board the transponder. 


148,588 
N91-22291/9/GAR 
(Order as N91-22189/5/GAR, PC —_— 
04) 


Jet Propulsion Lab., Pasadena, CA. 

Keynote Address: The Implications of Teles- 
cience. 

A. J. Hooke. cOct 90, 3p 

In Esa, Ground Data Systems for Spacecraft Control p 
637-639. Sponsored by NASA, Washington. 


COMMUNICATION 
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The history of the development of telescience is out- 
lined. One of the fundamental concepts of telescience 
is identified as the exploitation of Open Systems Inter- 
connection (OSI). A more modern definition of teles- 
cience which views it more as an environment than as 
an activity is described. Within this model, a teles- 
cience user exploits geographically distributed com- 
puting and communications capabilities to perform 
four discrete activities. These activities, teledesign, te- 
leplanning, teleoperation and teleanalysis, are rooted 
a ts ay common concepts. These concepts are out- 
ined. 


148,589 

N91-22494/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Statistical Rain Attenuation Prediction Model with 
Application to the Advanced Communication 
Technology Satellite Project. 3: A Stochastic Rain 
Fade Control Algorithm for Satellite Link Power 
Via Non Linear Markow Filtering Theory. 

R. M. Manning. May 91, 23p NAS 1.15:100243, E- 
6171, NASA-TM-100243 


The dynamic and composite nature of propagation im- 
pairments that are incurred on Earth-space communi- 
cations links at frequencies in and above 30/20 GHz 
Ka band, i.e., rain attenuation, cloud and/or clear air 
scintillation, etc., combined with the need to counter 
such degradations after the small link margins have 
been exceeded, necessitate the use of dynamic statis- 
tical identification and prediction processing of the 
fading signal in order to optimally estimate and predict 
the levels of each of the deleterious attenuation com- 
ponents. Such requirements are being met in NASA’s 
Advanced Communications Technology Satellite 
(ACTS) Project by the implementation of optimal proc- 
essing schemes derived through the use of the Rain 
Attenuation Prediction Model and nonlinear Markov fil- 
tering theory. 


148,590 
N91-22796/7/GAR 
(Order as N91-22769/4/GAR, PC A16/MF 
A02) 


Sverdrup Technology, Inc., Brook Park, OH. 

Space Communications Artificial Intelligence for 
Link Evaluation Terminal (SCAILET). 

A. Shahidi. May 91, 13p 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 339-351. 


A software application to assis end-users of the Link 
Evaluation Terminal (LET) for satellite communication 
is being developed. This software application incorpo- 
rates artificial intelligence (Al) techniques and will be 
rs gy as an interface to LET. The high burst rate 
(HBR) LET provides 30 GHz transmitting/20 GHz re- 
ceiving, 220/110 Mbps capability for wideband com- 
munications technology experiments with the Ad- 
vanced Communications Technology Satellite (ACTS). 
The HBR LET and ACTS are being developed at the 
NASA Lewis Research Center. The HBR LET can 
monitor and evaluate the integrity of the HBR commu- 
nications uplink and downlink to the ACTS satellite. 
The uplink HBR transmission is performed by bursting 
the bit-pattern as a modulated signal to the satellite. By 
comparing the transmitted bit pattern with the received 
bit pattern, HBR LET can determine the bit error rate 
BER) under various atmospheric conditions. An algo- 
rithm for power augmentation is applied to enhance 
the system’s BER performance at reduced signal 
strength caused by adverse conditions. Programming 
— defined by the design engineer, set up the 
HBR LET terminal by programming subsystem devices 
through IEEE488 interfaces. However, the scripts are 
difficult to use, require a steep learning curve, are cryp- 
tic, and are hard to maintain. The combination of the 
learning curve and the complexities involved with edit- 
ing the script files may discourage end-users from uti- 
lizing the full capabilities of the HBR LET system. An 
intelligent assistant component of SCAILET that ad- 
dresses critical end-user needs in the programming of 
the HBR LET system as anticipated by its developers 
is described. A close look is taken at the various steps 
involved in writing ECM software for a C&P, computer 
and at how the intelligent assistant improves the HBR 
LET system and enhances the end-user’s ability to 
perform the experiments. 


148,591 
N91-23036/7/GAR 
(Order as N91-23021/9/GAR, PC er 


148,594 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space light Center. 
ee uture. 

J. Chitwood. Mar 91, 10p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 127-136. 


Information systems in the next century will transfer 
data at rates that are much greater than those in use 
today. Satellite based communication systems will 
play an important role in networking users. Typical 
data rates; use of microwave, millimeter wave, or opti- 
cal systems; millimeter wave communication technolo- 
gy; modulators/exciters; solid state power amplifiers; 
beam waveguide transmission systems; low noise re- 
ceiver technology; optical communication technology; 
and the potential commercial applications of these 
technologies are discussed. 


148,592 
PATENT-4 991 165 Not available NTIS 
Department of the Navy, Washington, DC. 
ba oar Adaptive Interference Canceller. 

atent. 
W. M. Cronyn. Filed 28 Sep 88, patented 5 Feb 91, 
25p AD-D014 851/0, PAT-APPL-7-251 142 
Supersedes PAT-APPL-7-251 142. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An interference canceller for cancelling an interfering 
signal generated by an interfering source from a trans- 
mission link between an antenna and a receiver. The 
interference canceller derives a sample of the interfer- 
ing signal from the interfering source and down con- 
verts the sample to an intermediate frequency. A com- 
puter controlled delay path and computer controlled 
amplitude and phase modulator interactively adjusts a 
cancellation signal that is injected into the transmis- 
sion link between the antenna and receiver to maxi- 
mize the amplitude match between the cancellation 
signal and the interfering signal, and anti-phase the 
—— signal with respect to the interfering 
signal. 


148,593 

PB91-203091 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Technology Div. 
ae Stabilization of an Erbium-Doped Fiber 
Laser: A Potential Wavelength Standard for Opti- 
cal Communications. 

Final rept. 

S. L. Gilbert. 1991, 1p 

Pub. in Proceedings of Optical Fiber Communication 
Conference, San Diego, CA., February 18-22, 1991, 
pss. 


A single frequency, = or < 1.6 MHz linewidth, tunable 
Er(+)-doped fiber laser has been constructed. Stabili- 
zation to an absorption line of acetylene near 1.53 mi- 
crometers reduced the laser frequency noise to less 
than 500 kHz rms. 
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148,594 

N91-22471/7/GAR PC A11/MF A02 
Notre Dame Univ., IN. Dept. of Electrical and Comput- 
er Engineering. 

Error Control Techniques for Satellite and Space 
Communications. 

Semiannual Status Report, 1 Aug. 1990 - 31 Jan. 
1991. 

D. J. Costello. Mar 91, 229p NAS 1.26:187960, 
NASA-CR-187960 

Contract NAG5-557 


Shannon’s capacity bound shows that coding can 
achieve large reductions in the required signal to noise 
ratio per information bit (E sub b/N sub 0 where E sub 
b is the energy per bit and (N sub 0)/2 is the double 
sided noise density) in comparison to uncoded 
schemes. For bandwidth efficiencies of 2 bit/sym or 
greater, these improvements were obtained through 
the use of Trellis Coded Modulation and Block Coded 
Modulation. A method of obtaining these high efficien- 
cies using multidimensional Multiple Phase Shift 
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Keying (MPSK) and Quadrature Amplitude Modulation 
(QAM) signal sets with trellis coding is described. 
These schemes have advantages in decoding speed, 
phase transparency, and cen gain in comparison to 
other trellis coding schemes. Finally, a general parity 
check equation for rotationally invariant trellis codes is 
introduced from which non-linear codes for two dimen- 
sional MPSK and QAM signal sets are found. These 
codes are fully transparent to all rotations of the signal 
set. 


Policies, Regulations, & Studies 


148,595 

AD-A235 276/3/GAR PC A04/MF A01 
Range Cammanders Council, White Sands Missile 
Range, NM. 

HORACE: Presentation-Level Protocol Standard 
for a Transmission of Monochrome Televi- 


sion images. 
Mar 91, 62p Rept no. RCC-210-91 


This document establishes a single digital television 
transmission standard with sufficient berg = meet 
a large variety of instrumentation needs for DOD test 
ranges. Within the framework of the standard, the user 
can specify transmission rate, horizontal and temporal 
resolutions, and can determine what picture quality is 
required for any particular use. Additional data, not in- 
tended to be part of the displayed picture, can be 
added between picture fields and between horizontal 
lines. The decoder requires almost no adjustment 
when digitized video data and clock signal are fed and 
can indicate the type of error if errors are detected. 
This standard defines a presentation-level protocol 
syntax and concerns itself with operation at the user, 
presentation, and session levels at both ends of the 
one-way link. The action of the HORACE protocol is 
unaffected by changes below these levels as long as 
the received signal associated with it, and the order of 
data bits is unchanged from those sent. 


148,596 

PBS1-200790 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and Frequency Div. 

New Inexpensive Frequency Calibration Service 
from NIST. 

Final rept. 

D. W. Allan, D. D. Davis, J. Levine, M. A. Weiss, and 
N. Hironaka. 1990, 10p 

Pub. in Proceedings of Annual Symposium on Fre- 
quency Ccontrol (44th), Baltimore, MD., May 23-25, 
1990, p107-116. 


A new inexpensive frequency calibration service from 
NIST is now available. The service takes advantage of 
the operation of the NIST Automated Computer Time 
System (ACTS), which was begun in 1988. Software to 
access the service from several types of computers 
was released at the same time. Time and frequency 
dissemination by the modest-accuracy service de- 
pends on the reciprocity of the telephone system. The 
round-trip delay is measured by the NIST equipment. 
The advance of an on-time marker is adjusted so as to 
arrive at the user’s site on time. A frequency calibration 
method taking advantage of the service has been de- 
signed and preliminary tests conducted. A computer is 
not required to access the service. All that is required 
is a telephone modem, a simple peripheral circuit to 
generate an on time marker and standard time and fre- 
quency measurement and data processing equipment. 


148,597 

PBS1-200808 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and Frequency Div. 

Rubidium Frequency Standard and a GPS Receiv- 
er: A Remotely Steered Clock System with Good 
Short-Term and Long-Term Stability. 

Final rept. 

D. W. Allan, and J. Levine. 1990, 10p 

Pub. in Proceedings of Annual Symposium on Fre- 
ee Gawd. Baltimore, MD., May 23-25, 1990, 
p151-160. 


The short-term stability of a rubidium gas-cell frequen- 
cy standard is usually better than that of commercial 
cesium-beam frequency standards. Cesium almost 
always has better stability in the long-term because 
cesium has less sensitivity to environmental perturba- 
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tions. For example, cesium has little or no frequency 
drift, whereas rubidium usually does. Improving a 
clock’s environment invariably improves the long-term 
performance, especially in the case of rubidium. Satel- 
lite time transfer shows a day-to-day stability of about a 
nanosecond. If a rubidium standard, in a good environ- 
ment with the above performance in the short-term, 
were married to a satellite time-transfer system, then 
the combined performance of the system could have 
better short-term and better long-term stability than a 
stand-alone, free-running, commercial cesium stand- 
ard. The authors have taken some data to test the 
idea. The conclusions confirm the hypothesis. The au- 
thors have also replaced the rubidium oscillator with a 
quartz oscillator and with a high-performance commer- 
cial cesium standard. In both cases the system had 
—— improved long-term stability over what 
ot — would be obtainable from either oscillator by 
itself. 


148,598 

PB91-202937 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and fo omy Div. 

Frequency and Time Stability of GPS and GLON- 
ASS Clocks. 

Final rept. 

P. Daly, |. D. Kitching, D. W. Allan, and T. K. Peppler. 
1990, 13p 

Pub. in Proceedings of Annual Symposium on Fre- 
quency Control (44th), Baltimore, MD., May 23-25, 
1990, p127-139. 


The frequency stability and reliability of the clocks are 
critical to the success of the GPS and GLONASS pro- 
grams. The authors show some of the similarities and 
differences between the clocks involved in these two 
systems. On-board clocks and the stability of the 
master control clocks for these systems are analyzed. 
The authors discuss the attributes of these two sys- 
tems as time and frequency references. Their relation- 
ship to UTC will also be illustrated. More data over a 
longer period of time was available for the authors 
from GPS than from GLONASS. Even so it is obvious 
that both systems have matured. Though the GLON- 
ASS system was developed later, its overall clock per- 
formance has improved more rapidly. Some of the 
more recent GLONASS clock performance is at about 
the same level as that of the GPS clocks. The analysis 
has yielded some very interesting contrasts, compari- 
sons, and changes in these systems that should be of 

reat interest for time and frequency users, as well as 
or clock vendors and receiver vendors. 


148,599 
PB91-203174 Not available NTIS 
— Bureau of Standards (NML), Gaithersburg, 


Advances in Science, Emerging Technologies and 
Global Competition: Opportunities and Challenge. 
Final rept. 

H. Hellwig. 1988, 9p 

Pub. in Proceedings European Frequency and Time 
Forum (2nd), Neuchatel, Switzerland, March 16-18, 
1988, p13-21 1988. 


For the remainder of the century, the time and frequen- 
cy community is faced with significant new opportuni- 
ties and challenges. The roots of current time and fre- 
quency technology date back half a century; scientific 
advances have been largely evolutionary and have 

radually expanded the boundaries of these known 
foundations. In stark contrast to this, the technological 
world is undergoing nearly revolutionary changes 
which are driven by 3 interrelated forces: Global Com- 
petition, Emerging Technologies and Advances in Sci- 
ence. In the following, specific examples of these three 
areas are described as they relate to time and frequen- 
cy. The opportunities which can be derived from 
emerging technologies and scientific advances are 
quite large, but seemingly require more efficient meth- 
ods of moving an idea from the laboratory to market 
readiness and a more sophisticated pooling of re- 
sources. Thus, winning ideas and mg a prob- 
ably will be based on significant levels of cooperation 
both vertically (research, engineers, marketeers) as 
well as horizontally (between organizations nationally 
and internationally). 


148,600 

PB91-203182 Not available NTIS 
National Bureau of Standards, energy | MD. 
Office of the Associate Director for Programs, Budget 
and Finance. 


Established Microwave Frequency Standards. 
Final rept. 

H. Hellwig. 1989, 2p 

= requency Standards and Metrology, p44-45 
1 4 


The paper is the introduction to a series of papers by 
other authors on ‘established microwave frequency 
standards’. A historical background is given tracing the 
development of microwave frequency standards since 
the experiments by Stern-Gerlach in 1921. A brief 
summary of their salient technical features is given, fol- 
lowed by a discussion of performance and applica- 
tions. Finally, the advent of a new contender, the mer- 
cury ion storage principle, is briefly described. 


Sociopolitical 
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AD-A234 571/8/GAR PC A05/MF A01 
Environmental Research Inst. of Michigan, Ann Arbor. 
System for Mailpiece ZIP Code Assignment 
through Contextual Analysis. Phase 2. 

Final rept. 

A. M. Gillies, M. P. Whalen, D. J. Hepp, and J. M. 
Trenkle. Mar 91, 76p 


This report describes the continued development and 
testing of a system for contextual analysis of machine 
printed address block images. The system receives a 
binary image of the address block (location of the ad- 
dress block is not a part of this work) and then: (1) 
segments the image into lines, words, and characters, 
(2) parses the address block to assign roles to the vari- 
ous words, (3) Forms queries based on number of 
words in the street name, word lengths, identification 
of suffix and directional words, and (externally sup- 
plied) knowledge the ZIP code on the mailpiece, (4) 
retrieves street records from a postal directory, (5) 
matches the street names from the directory to the 
word images using a character confidence measure, 
(6) given a close match uses (externally supplied) 
knowledge of the street number to assign a 4 digit add- 
on code. It should be stressed that this system does 
not use isolated character recognition to read words, 
but rather a lexicon based word verification system. 
The report emphasizes description of the segmenta- 
tion processes, an automatic feature generation 
method used in the word verification system, and the 
structure of the postal database. 


Verbal 


148,602 

AD-A234 852/2/GAR PC A03/MF A01 
Harry G. Armstrong Aerospace Medical Research 
Lab., en AFB, OH. 

intelligibility of Digital —— Masked by Noise: 
Normal teeny Hea Hs Impaired Listeners. 
Summary rept. Oct 88-Jun 90. 

C. W. Nixon, M. S. Stephenson, R. L. McKinley, V. G. 
Fisher, and M. J. Jacobs. Jun 90, 37p Rept no. 
AAMRL-TR-90-026 


The intelligibility in noise of normal and digital speech 
(ADPCM, CVSD, LPC-10 vocoders) was measured for 
normal hearing and hearing impaired listeners. The di- 
gitally coded speech was generally less intelligible 
than normal speech, however the highest quality digi- 
tal system provided speech that was similar in intelligi- 
bility to normal speech. The speech from some digital 
systems was more vulnerable to noise masking than 
from others. Hearing impaired persons with no prior 
experience listening to digital speech required more 
time to attain maximum listening performance than 
normal hearing listeners. The rank ordering of intelligi- 
bility of the three types of digital speech was the same 
for the hearing impaired as for the normal hearing lis- 
teners. Persons with moderate hearing loss will have 
greater difficulty than normal hearing listeners in un- 
derstanding digital speech in noise. Personnel with 
hearing impairment using digital speech systems in 
operational noise environment may be contributing to 
voice communication problems attributed only to the 
digital speech. 





148,603 

AD-A235 344/9/GAR PC A03/MF A01 
Harry G. Armstrong Aerospace Medical Research 
Lab., Wright-Patterson AFB, OH. 

Acoustic Characteristics of Sentences Produced 
in Noise. 
Summary rept. Aug 88-Aug 89. 

Z. S. Bond, T. J. Moore, and K. McCreight. 1 Sep 89, 
23p Rept no. AAMRL-TR-89-036 


Previous work has described relatively systematic 
changes in the acoustic-phonetic structure of speech 
produced in the presence of noise relative to that pro- 
duced under more benign speaking circumstances. 
The purpose of this study was to determine whether 
noise affects the production of continuous speech as it 
does words produced in isolation. Four speakers were 
recorded reading 20 sentences, two times in quiet and 
two times while having 95 dB SPL of pink noise pre- 
sented through headphones. The sentences were digi- 
tized, segmented and transcribed using SPIRE. The 
resulting data base consisted of approximately 850 
segments per subject per speaking condition. The dis- 
tributions of spectral and temporal properties of class- 
es of segments were determined using SEARCH. All 
sentences produced in the presence of noise had in- 
creases in fundamental frequency and total energy, as 
has been found for isolated words. Segment durations 
and spectral characteristics were affected by noise for 
some subjects more than for others. 
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AD-A234 653/4/GAR PC A07/MF A01 
Massachusetts Inst. of Tech., Cambridge. Lab. for 
Computer Science. 

Structure Driven Multiprocessor Compilation of 
Numeric Problems. 

Doctoral thesis. 

G. N. Prasanna. Apr 91, 137p Rept no. MIT/LCS/ 
TR-502 

Contract N00014-89-J-1489 


The optimal automatic compilation of cornputation in- 
tensive numeric problems onto multiprocessors is of 
great current interest. While optimal compilation is NP- 
Hard in general, the extensive structure present in 
many numeric —- greatly facilitates their opti- 
mal compilation. This thesis explores the application of 
a hierarchical compilation paradigm for such algo- 
rithms. These algorithms can be specified as matrix 
expressions composed of matrix sums, products, and 
inverses, FFTs, etc. Good compilations for these algo- 
rithms can be derived by composing together good 
routines for these basic operators, thus yielding a hier- 
archical compilation strategy. The first part of this 
thesis we explore the use of the extensive structure 
present in matrix operations to derive close to optimal 
routines for them, thus creating a parallel library. We 
show that these operator routines vary in a smooth 
fashion over a space of parameterized architectures. 


148,605 

AD-A234 732/6/GAR 
California Univ., San Diego, La Jolla. Dept. of Electrical 
Engineering and Computer Sciences. 


PC A07/MF A01 


Proceedings of the Workshop on 3-D Optical 
Memories (1st) Held in Snowbird, Utah on 12-13 
March 1990. 

Final rept. 1 Mar 90-20 Nov 90. 

S. Esener, and A. Craig. Mar 90, 136p AFOSR-TR- 
91-0271, 

Grant AFOSR-90-0178 


The first workshop on 3-D memories was held March 
12-13, 1990, in Snowbird, Utah. The intent of the work- 
shop was to bring together members of the optical 
storage and materials, computer architectures, and 
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optoelectronic device communities to discuss issues 
associated with 3-D storage systems for various high- 
performance computers. The common concern 
among the diverse set of about 25 workshop partici- 
pants was that storage is becoming a major limitation 
in terms of input/output bandwidth and capacity to 
achieving higher system performance, and will impede 
the future development of 4 £ performance computer 
system. The question was if and how 3-D memories 
can provide better storage devices. 


148,606 
AD-A234 891/0/GAR PC A15/MF A02 
—— Artificial Intelligence Consortium, Syracuse, 


Northeast Artificial intelligence Consortium 

=. bag: a 12. —- Architecture for 
ery Large Knowledge Bases. 

Final rept. Sep 84-Dec 89. 

P. B. Berra, A. Ghafoor, S. M. Chung, N. |. Hachem, 

and S. J. Marcinkowski. Dec 90, 336p RADC-TR-90- 

404-VOL-12, 

Contract F30602-85-C-0008 

See also Volume 13, AD-A234 897. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This r describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications systems control, automatic 
photointerpretation, time-oriented problem solving, 
speech understanding systems, knowledge of base 
maintenance, hardware architectures for very large 
systems, knowledge based reasoning and planning, 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topic for this volume is the 
development of architectures for very large knowledge 
bases, especially in light of real time requests, parallel- 
ism, and the advent of optical computing. 


148,607 

AD-A235 075/9 

Duesseldorf Univ. (Germany, F.R.). 
Advanced Neural Computers. 

R. Eckmiller. 1990, 462p 
Contract N00014-90-J-1378 
Availability: Elsevier Science Publishing Co., Inc., 52 
Vanderbilt Ave., New York, NY 10017, HC $74.50. No 
copies furnished by DTIC/NTIS. 


This book is the outcome of the International Symposi- 
um on Neural Networks for Sensory and Motor Sys- 
tems (NSMS) held in Neuss (near Dusseldorf (FRG)) 
from 22 to 24 March, 1990. The NSMS symposium as- 
sembled 45 invited experts from Europe, America, and 
Japan representing the fields of Neuroinformatics, 
Computer Science, Computational Neuroscience, and 
Neuroscience. The 45 invited contributions in this book 
are arranged in six sections ranging from Biological 
Sensory and Motor Systems via Me of Artificial 
Neural Networks and Neural Network Simulators to 
Pattern Recognition and Motor Control with Artificial 
Neural Networks. 


Not available NTIS 


148,608 
AD-A235 333/2/GAR PC A04/MF A01 
ogy Systems and Technologies Corp., Cambridge, 


Architectures for a High Performance Distributed 
Operating System. 

Final rept. Mar 89-Mar 90. 

K. J. Schroder, R. E. Schantz, and S. T. Vinter. Mar 
91, 54p RL-TR-91-19, 

Contract F30602-87-D-0093 


This document focused on how object oriented distrib- 
uted system architecture adapt to incorporate the ben- 
efits of high performance communication technology. 
The introduction of fiber optic digital technology over 
the next decade will lead to a dramatic increase in 
communication bandwidth. Other technologies will 
lead to comparable improvements in processor, 
memory, and device speeds. These advances will 
result in changes to communication protocols, net- 
works, and operating systems, and growing distribu- 
tion of functions across multiple computers both local- 
ly and globally. These major underlying changes will 
have to be reflected in the design of new distributed 
systems. The growth trends of these related technol- 


148,611 
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ogies are surveyed, followed by a brief characteriza- 
tion of the applications that will benefit from these ad- 
vances. The key goals of software development in 
high performance environments are to enable new 
classes of applications by exploiting performance and 
to develop better application structures to = 
scalability. This report discusses such goals of distri 
uted systems and the impact of higher performance 
technology on each. Detailed architectural issues are 
covered with specific recommendations for further in- 
vestigation. Suggestions for improvements to the 
Cronus distributed operating system to adapt it to 
higher performance environments are given. 


148,609 

AD-A235 335/7/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Signal 
and Image Processing Inst. 

Research Instrumentation for Optical Computing. 
Final rept. 1 Dec 88-30 Jun 90. 

A. Sawchuk. 30 Jun 90, 19p AFOSR-TR-91-0199, 
Grant AFOSR-89-0175 


During the period 1 December 88 - 30 June 90 several 
pieces of equipment which are key to the continued 
research on optical computing at USC were purchased 
under Grant AFOSR-89-0175. These include: E-beam 
deposition system; A ion laser; Liquid tal spa- 
tial light modulator; CCD video camera; and Digital op- 
tical power meter. This instrumentation has led a wide 
impact on the research in optical computing which is 
funded by several government agencies. 


148,610 

pense 1902/GAR PC A03/MF A01 
mes Lab., IA. 

—, of parallel algorithm-machine combina- 


ons. 

X. H. Sun, and D. T. Rover. 1991, 34p IS-M-666 
Contract W-7405-ENG-82 

Sponsored by Department of Energy, Washington, DC. 


Scalability has become an important consideration in 
parallel algorithm and machine designs. The word 
scalable, or scalability, has been widely and oftenly 
used in the parallel processing community. However, 
there is no adequate, commonly accepted definition of 
scalability available. Scalabilities of computer systems 
and programs are difficult to quantify, evaluate, and 
compare. In this paper, scalability is formally defined 
for algorithm-machine combinations. A _ practical 
me is proposed to provide a quantitative measure- 
ment of the scalability. The relation between the newly 
proposed scalability and other existing parallel per- 
formance metrics is studied. A harmony between 
speedup and scalability has been observed. Theoreti- 
cal results show that a large class of algorithm-ma- 
chine combinations is scalable and the scalability can 
be predicted through premeasured machine param- 
eters. Two case studies have been conducted on an 
nCUBE 2 multicomputer. The first case satisfies the 
conditions of our theoretical results. Its experimental 
results match the theoretical results well. The second 
case has a sophisticated structure and demands novel 
techniques for measuring and perceiving its perform- 
ance. Performance instrumentation and visualization 
tools have been used and developed to understand 
the scalability related behavior. This visualization ap- 
proach provides a unique way to reveal characteristics 
which correspond to the scalability of an algorithm-ma- 
chine combination. 15 refs., 12 figs. 


148,611 

N91-22717/3/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Vakgroep Tele-informatica. 

Design and Formal Specification of a Transaction 
Processing Protocol. 

M. Vansinderen, and |. Widya. Nov 90, 23p MEMO- 
INF-90-66 

Sponsored by Eec. 


The design and formal specification of a protocol that 
provides support for online transaction processing is 
presented. The design approach taken is one that sup- 
ports stepwise refinement and incorporates formal 
methods based on the formal description technique 
LOTOS. The concepts of the design approach are ex- 
plained and related to the design problem at hand. 
Three phases of the design are discussed: require- 
ments capturing, the design of a service architecture, 
and the design of a protocol architecture. The two ar- 
chitectural designs illustrate a formal reflection of the 
OS! transaction processing model. They are ex- 
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pressed as compositions of LOTOS process in- 
stances. A report on the current status and future 
goals of the ongoing work on the completion of the 
component definitions is included. 


148,612 

N91-22767/8/GAR PC A09/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
20 - Informatik. 

Large-Grain Dataflow Computation and Its Archi- 
tectural Support. 

Ph.D. Thesis. 

K. Dai. 1988, 196p ETN-91-99256 


Fundamental principles of DF (Data Flow) computa- 
tions for solving problems related to algorithm parallel- 
ism in high performance computers are discussed and 
compared to von Neumann computations. Arvind’s 
machine is used as an example to illustrate DF compu- 
tation principles and the Manchester DF prototype is 
used as an implementation example. An architecture 
which is intended to combine the advantages of the 
DF computation with those of CF (Control Flow), 
based on a model of Large Grain Dataflow (LGD) com- 
putation, is proposed. By enabling loop unraveling and 
parallel recursive procedure calls, high parallelism is 
achieved to make use of system resources. The incor- 
poration of the efficient DSA (Data Structure Architec- 
ture) principle into the LGDG (LDG Graph) architecture 
makes it much more powerful than the pure DF com- 
puters in handling structured data. 


148,613 
N91-23022/7/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03 


) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Virtual Environment Display System. 
M. W. Mcgreevy. Mar 91, 7p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 3-9. 


Virtual environment technology is a display and control 
technology that can surround a person in an interac- 
tive computer generated or computer mediated virtual 
environment. It has evolved at NASA-Ames since 
1984 to serve NASA’s missions and goals. The excit- 
ing potential of this technology, sometimes called Vir- 
tual Reality, Artificial Reality, or Cyberspace, has been 
recognized recently by the popular media, industry, 
academia, and government organizations. Much re- 
— and development will be necessary to bring it to 
tuition. 


148,614 
N91-23023/5/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 


3) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Virtual Acoustics Displays. 
E. M. Wenzel, S. S. Fisher, P. K. Stone, and S. H. 
Foster. Mar 91, 11p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 10-20. 


The real time acoustic display capabilities are de- 
scribed which were developed for the Virtual Environ- 
ment Workstation (VIEW) Project at NASA-Ames. The 
acoustic display is capable of generating localized 
acoustic cues in real time over headphones. An audito- 
ry symbology, a related collection of representational 
auditory ‘objects’ or ‘icons’, can be designed using 
ACE (Auditory Cue Editor), which links both discrete 
and continuously varying acoustic parameters with in- 
formation or events in the display. During a given dis- 
play scenario, the symbology can be dynamically co- 
ordinated in real time with 3-D visual objects, speech, 
and gestural displays. The types of displays feasible 
with the system range from simple warnings and 
alarms to the acoustic representation of multidimen- 
sional data or events. 


148,615 
N91-23026/8/GAR 

(Order as N91-23021/9/GAR, PC A18/MF 

A03) 

Jet Propulsion Lab., Pasadena, CA. 
— Communication Network. 
J. Peterson, M. Pniel, and E. Upchurch. Mar 91, 11p 
In National Aeronautics and Space Administration, 
Haaren ig 4 2000, Volume 1 p 42-52. Sponsored by 
Strategic Defense Initiative Organization, Washington 
DC and Esd, Hanscom AFB, Ma. 
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The Hyperswitch Communication Network (HCN) is a 
large scale parallel computer prototype being devel- 
oped at JPL. Commercial versions of the HCN comput- 
er are planned. The HCN computer being designed is a 
message passing multiple instruction multiple data 
(MIMD) computer, and offers many advantages in 
price-performance ratio, reliability and availability, and 
manufacturing over traditional uniprocessors and bus 
based multiprocessors. The design of the HCN operat- 
ing system is a uniquely flexible environment that com- 
bines both parallel processing and distributed process- 
ing. This programming paradigm can achieve a bal- 
ance among the following competing factors: perform- 
ance in processing and communications, user friendli- 
ness, and fault tolerance. The prototype is being de- 
signed to accommodate a maximum of 64 state of the 
art microprocessors. The HCN is classified as a distrib- 
uted supercomputer. The HCN system is described, 
and the performance/cost analysis and other compet- 
ing factors within the system design are reviewed. 


148,616 
N91-23033/4/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Optical Storage Device. 

S. S. Welch. Mar 91, 8p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 101-108. 


A new holographic image storage device which uses 
four-wave mixing in two photorefractive crystals is de- 
scribed. Photorefractive crystals promise information 
storage densities on the order of 10(exp 9) to 10(exp 
12) bits per cubic centimeter at real-time rates. Several 
Studies in recent years have investigated the use of 
photorefractive crystals for storing holographic image 
information. However, all of the previous studies have 
focused on techniques for storing information in a 
single crystal. The disadvantage of using a single crys- 
tal is that the read process is destructive. Researchers 
have developed techniques for fixing the information in 
a crystal so that it may be read many times. However, 
when fixed, the information cannot be readily erased 
and overwritten with new information. It two photore- 
fractive crystals are used, holographic image informa- 
tion may be stored dynamically. That is, the stored 
image information may be read out more than once, 
and it may be easily erased and overwritten with new 
image information. 


148,617 
N91-23034/2/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Rewriteable Optical Disk Recorder Development. 
T. A. Shull, and P. L. Rinsland. Mar 91, 10p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 109-118. 


A NASA program to develop a high performance (high 
rate, high capability) rewriteable optical disk recorder 
for spaceflight applications is presented. An expanda- 
ble, adaptable system concept is proposed based on 
disk Drive modules and a modular Controller. Drive 
performance goals are 10 gigabyte capacity are up to 
1.8 gigabits per second rate with concurrent I/O, syn- 
chronous data transfer, and 2 to 5 years operating life 
in orbit. Technology developments, design concepts, 
current status, and future plans are presented. 


148,618 

PATENT-4 986 640 Not available NTIS 
Department of the Navy, Washington, DC. 

High Accuracy Digital Acousto-Optic Matrix Com- 
puter. 

Patent. 

R. A. Athale. Filed 22 Feb 85, patented 22 Jan 91, 
8p AD-D014 842/9, PAT-APPL-6-704 454 
Supersedes PAT-APPL-6-704 454, AD-D011 692. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A digital acousto-optic device for performing vector- 
matrix multiplication. The device comprises two multi- 
transducer acousto-optic cells imaged onto each 
other. The first cell receives the elements of the input 
vector in parallel. The second receives the elements of 
sequential row vectors of the matrix in parallel. The 


data in the two cells act to modulate a light beam pass- 
ing there through. The modulated light beam is detect- 
ed to produce an output data stream containing the 
elements of the output vector. The invention uses 
binary coded data for high accuracy. 


148,619 

PB91-199141/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Afd. der 
Elektrotechniek. 

Test Generation for CMOS One-Dimensional Uni- 
lateral Iterative Logic Arrays. 

Research rept. 

V. Hert. Nov 90, 23p IR-90-1 


The procedure to generate sets of test vectors detect- 
ing stuck-open faults in one-dimensional unilateral It- 
erative Logic Arrays (ILA’s) of combinational cells with- 
out directly observable outputs from each cell of the 
array under the assumption of a single cell failure will 
be presented. It has been shown that in case of above 
mentioned ILA’s it is possible to augment the flow 
table of a cell by addition of max. 3 columns and 1 row 
so that any ILA consisting of these cells is C-testable 
for stuck-at faults (PARE81). The author will use the 
same method of augmentation and show that such an 
ILA is C-testable for stuck-open faults, too. An ILA will 
be tested by ordered pairs of C-test vectors with Ham- 
ming distance 1 so as to avoid the test vector invalida- 
tion problem which may occur in case of s-op faults 
testing (RERE84). The simply testable transitions will 
be characterized in the report. The simulation results 
for ILA with 10 modified parity bit checker cells will be 
shown in detail. 


148,620 
PB91-207852/GAR PC E05/MF E05 
Centre for Development of Advanced Computing, Ban- 
alore (India). 
istributed Shared Memory Scheme for Multi- 
processors. 
D. K. Ram, A. Basu, and A. Paulraj. Aug 90, 21p 
Prepared in cooperation with Indian Statistical Inst., 
Calcutta. 


The report discusses a scheme for implementation of 
distributed shared memory on a message passing mul- 
tiprocessor. The scheme is based on replication of 
shared data. Two major issues in the design of a dis- 
tributed shared memory system are mapping from logi- 
cal address space to physical address space in local 
memories of processors and maintaining memory co- 
herence. In the proposed scheme, the mapping is 
done by software with necessary hardware support, 
and consistency among shared replicated data is 
maintained by hardware using the invalidation ap- 
proach. The proposed scheme is suitable for imple- 
mentation on message passing systems of medium 
size. 


Computer Software 


148,621 
AD-A234 555/1/GAR PC A03/MF A01 
Army Armament Research and Development Center, 
Dover, NJ. Fire Support Armament Center. 
Application of Software Tools in Embedded Com- 
puters within Military Systems to Enhance Soft- 
ware Reliability, Quality Assurance, and Mainte- 
nance. 
Technical rept. 
— Apr 91, 14p Rept no. ARFSD-TR- 

1 


This report presents the application of the cyclomatic 
complexity requirement within a military system to im- 
prove reliability, quality assurance, and maintenance 
for the embedded computers within the 155 mm self- 
propelled Howitzer Improvement Program (HIP). The 
cyclomatic complexity requirement was used in HIP 
based on research and documentation described in: 
(1)NBS 500-99, Cyclomatic Complexity Metric and (2) 
1985 Reliability and Maintainability Symposium, The 
Application of Software Test Tools. Results from the 
Joint U.S. Army - Israeli Defense Force HIP are impres- 
sive and the report highlights significant achievements 
within the software engineering discipline and applica- 
tions within embedded computers within military sys- 
tems. 





148,622 

AD-A234 648/4/GAR PC A03/MF A01 
Washington Univ., Seattle. 

Orca Project: Research on High Performance Par- 
allel Computer ate a nvironments. 

Final rept. 1 Apr-31 Mar 90. 

L. Snyder, D. Notkin, and L. Adams. 31 Mar 90, 11p 
AFOSR-TR-91-0263, 

Grant AFOSR-89-0282 

Availability: Document partially illegible. 


This task relates to research on programming mas- 
sively parallel computers. Previous work on the En- 
samble concept of programming was extended and in- 
vestigation into nonshared memory models of parallel 
computation was undertaken. Previous work on the 
Ensamble concept defined a set of programming ab- 
stractions and was used to organize the programming 
task into three distinct levels; Composition of machine 
instruction, composition of processes, and composi- 
tion of phases. It was applied to shared memory 
models of computations. During the present research 
period, these concepts were extended to nonshared 
memory models. During the present research period, 
one Ph D. thesis was completed, one book chapter, 
and six conference proceedings were published. 


148,623 

AD-A234 719/3/GAR PC A06/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 

Final Evaluation Report of Prime Computer, Inc., 
PRIMOS Revision 21.0.1.D0DC2A. 

Final rept. 

R. Newton, D. Summers, H. Wolfe, and M. Choplin. 
18 Jul 88, 104p Rept no. CSC-EPL-88/009 


The security protection provided by the Prime Comput- 
er, Inc. PRIMOS Revision 21.0.1.00DC2 (PRIMOS) 
operating system, configured as a stand-alone system 
according to the most secure manner described in the 
Trusted Facility Manual 5, running on the Prime 50 
Series processor, as described on page A-1, Evaluat- 
ed Hardware Components , has been examined by the 
National Computer Security Center (NCSC). The secu- 
rity features of PRIMOS were examined against the re- 
=e specified by the DoD Trusted Computer 

ystems Evaluation Criteria (the Criteria) dated De- 
cember 1985 in order to establish a candidate rating. 
PRIMOS is a general purpose operating system run- 
ning on Prime 50 series processor. These systems in- 
clude PRIMOS-specific hardware to support the 
PRIMOS system architecture and protection mecha- 
nisms. A large PRIMOS system may be configured to 
support several hundred users. PRIMOS can be used 
in a wide variety of environments. 


148,624 

AD-A234 720/1/GAR PC A03/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 

Final Evaluation Report of Infosafe Corporation, X- 
Lock 50. Version 2.00. 

Final rept. 

S. Schneider, R. Humphreys, S. Korthals, and J. 
Rivera. 12 Sep 88, 21p Rept no. CSC-EPL-88/008 


X-LOCK 50 Version 2.0, has been evaluated by the 
National Computer Security Center (NCSC). X-LOCK 
50 is considered to be a security subsystem rather 
than a complete trusted computer system. Therefore it 
was evaluated against a relevant subset of the require- 
ments from the Department Of Defense trusted com- 
puter system evaluation criteria (Criteria), dated De- 
cember 1985. The features included in this evaluation 
were Identification and Authentication (IA), a limited 
form of Discretionary Access Control (DAC), and a lim- 
ited form of Object Reuse (OR). The NCSC evaluation 
team has determined the X-LOCK 50 when configured 
as tested, is capable of apelyir these security fea- 
tures on an IBM PC/XT or PC/AT. IA is maintained on 
the protected computer by requiring that user’s wanted 
a valid user identification, and password prior to gain- 
ing access to the system. The discretionary access 
control is implemented on a limited scale by allowing 
or denying an individual user access to the system or 
hard disk. Privileges assigned to users are determined 
by the superuser, (the system security administrator) 
when user accounts are being established. Object 
reuse, which is implemented at the user’s discretion, 
only writes over specified files and does not take into 
consideration other locations (e.g., memory buffers) 
which could contain residual data. Object reuse imple- 
mented in this manner does not meet the Department 


COMPUTERS, CONTROL & INFORMATION THEORY 


Of Defense trusted computer system evaluation crite- 
ria. 


148,625 

AD-A234 834/0/GAR PC A04/MF A0O1 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 901129S1.11076, DDC international 
A/S, DACS Sun3/SunOS Native Ada Compiler 
System, Version 4.6, Sun3/60. 

Final rept. 

30 Nov 90, 52p 


The Ada implementation described above was tested 
according to the Ada Validation Procedures Pro90 
against the Ada Standard Ada83 using the current Ada 
Compiler Validation Capability (ACVC). This Validation 
Summary Report (VSR) gives an account of the testing 
of this Ada implementation. 


148,626 

AD-A234 898/5/GAR PC A03/MF A01 
Bell Communications Research, Inc., Morristown, NJ. 
Coordination in Large Scale Software Develop- 


ment. 
R. E. Kraut, and L. A. Streeter. 1990, 23p 


Successful software development requires tight co- 
ordination among subgroups involved in the develop- 
ment process. Coordination is difficult because of the 
division of labor, interdependence and uncertainty in- 
herent in large software projects. A survey in 65 soft- 
ware development projects reveals that informal com- 
munication is necessary for coordination under these 
circumstances. Results show that software profes- 
sional got much of their information from other people. 
They perceived that interpersonal techniques for get- 
ting information from beyond their immediate work 
roup were underused, while more formal procedures 
or tracking routine information were overused com- 
pared to their value. Technically uncertain projects and 
— interdependent ones had staffs who were poorly 
informed and were poorly coordinated. When project 
members had a large network of personal contacts 
outside the project, information flow improved, espe- 
cially when the project was uncertain. The paper con- 
cludes with organizational and technological sugges- 
tions for increasing the flow of relevant information 
across functional boundaries in projects. 


148,627 

AD-A234 914/0/GAR PC A06/MF A01 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 901129S1.1178, DDC International A/ 
S, DACS VAX/VMS to 80386 PM Bare Ada Cross 
Compiler System with Rate Monotonic Scheduling, 
Version 4.6, VAX 8530 Greater Than or Equal to 
Bare Board iSBC 386/21. 

Final rept. 

30 Nov 90, 102p 


The Ada implementation described above was tested 
according to the Ada validation Procedures Pro90 
against the Ada Standard Ada83 using the current Ada 
Compiler Capability (ACVC). This Validation Summary 
Report (VSR) gives an account of the testing in this 
Ada implementation. 


148,628 

AD-A234 934/8/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
On-Line Magnetic Tape Library Inventory Tracking 
and Reporting (LITAR) System. 

Final rept. FY90-FY91. 

M. G. Ceruti, R. A. Auclair, J. P. Schill, and K. 
Yarnell. Mar 91, 18p Rept no. NOSC/TD-2057 


The design and operation of the On Line Magnetic 
Tape Library Inventory Tracking and Reporting 
(LITAR) system is summarized. The system was devel- 
oped by NOSC personnel to access efficiently admin- 
istrative and content information about the magnetic 
tapes used for supporting database development in 
the NOSC Information Management Engineering (IME) 
Laboratory. This user interface was originally devel- 

for tapes classified SECRET or below, using 
ORACLE Relational Database Management System’s 
SQL*FORMS on a VAX 8550. However, the interface 
has more general applications outside of this environ- 
ment. Examples of user-input screens are also pre- 
sented. 


148,633 


Computer Software 


148,629 

AD-A234 954/6/GAR PC A03/MF A01 
lilinois Univ. at Urbana-Champaign. 

Theory of IRT-Based Diagnostic Testing. 

Final rept. 1986-1990. 

K. Tatsuoka. Mar 91, 20p 

Contract N00014-86-K-0290 


This report summarizes the papers published in vari- 
ous journals and technical reports supported by the 
project (stated above) undertaken by the Office of 
Naval Research. 


148,630 

AD-A234 985/0/GAR PC A06/MF A01 
Massachusetts Inst. of Tech., Cambridge. Lab. for 
Computer Science. 

Waiting Algorithms for Synchronization in Large- 
Scale Multiprocessors. 

Technical rept. 

B. H. Lim. Feb 91, 106p Rept no. MIT/LCS/TR-498 


A program running on a parallel machine consists of 
multiple asynchronous threads that have to synchro- 
nize at various points to ensure program correctness. 
At a synchronization point, a thread may be forced to 
wait until the synchronization condition is satisfied. 
Waiting incurs a cost. This thesis investigates various 
types of synchronization mechanisms and techniques 
to minimize wasted processor cycles while waiting al- 
gorithms and multithreading are used to reduce the 
cost of waiting. The utility of these methods are ana- 
lyzed with mathematical models and demonstrated 
through simulations. Two-phase waiting algorithms 
that rely on efficient waiting mechanisms provided by 
multithreaded processors are shown to be very robust 
under most operating circumstances. 


148,631 

AD-A235 013/0/GAR PC A03/MF A01 
Duke Univ., Durham, NC. Dept. of Computer Sciences. 
Computational Complexity and Efficiency in Elec- 
tro-Optical Computing System. 

Final rept. 1 Sep 87-30 Sep 90. 

J. Reif. Feb 91, 409 AFOSR-TR-91-0397, 

Grant AFOSR-87-0386 


Goals: (1) To develop robust theoretical model for a 
wide class of electrooptical computing systems; (2) To 
extend the known capabilities, by design of new, more 
efficient algorithms for electrooptical computing using 
less time, volume and energy. In particular, to develop 
efficient algorithms that use optimal combinations of 
time, volume and energy on electrooptical computing 
systems; (3) To determine the fundamental theoretical 
limitations and capabilities of electrooptical computing 
systems; In particular to determine lower bounds on 
tradeoffs between volume, time, and other resources 
(such as energy) of any electrooptical computing 
system to solve fundamental problems. 


148,632 

AD-A235 018/9/GAR 

North Carolina State Univ. at Raleigh. 
Parallel Algorithms for Least Squares and Related 
Computations. 

Final rept. 1 Aug 88-31 Jan 91. 

R. J. Plemmons. 22 Mar 91, 18p AFOSR-TR-91- 


0253, 
Grant AFOSR-88-0285 


PC A03/MF A01 


Algorithms for signal processing and image processing 
have been developed and implemented on a variety of 
computer architectures including a Cray Y-MP, an Intel 
iPSC/2, a Connection Machine, and an Alliant FX/40. 
Research has also been conducted on interactive 
least squares and related methods with applications to 
structural analysis. 


148,633 

AD-A235 082/5/GAR PC A03/MF A01 
Aerospace Corp., El Segundo, CA. Engineering Group. 
Example Proofs Using Offline Characterizations of 
Procedures in the State Delta Verification System 
SDVS). 

¢ V. cat and J. E. Doner. 14 Dec 90, 49p TR- 
0090(5920-07)-3, SSD-TR-91-10, 

Contract F04701-88-C-0089 


This report presents two examples demonstrating the 
use of an offline characterization mechanism for Ada 
procedures. By offline characterization we mean the 
characterization of the actions of a procedure inde- 
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pendent of context. The characterization is performed 
using the State Delta Verification System (SDVS). The 
subset of Ada in which procedures may be written is 
Stage 2 Ada, the subset of Ada recognized by SDVS in 
FY90. Section 2 presents background on the offline 
characterization mechanism. Section 3 gives a simple 
example of the offline characterization of an Ada sub- 

program, demonstrating the use of the characteriza- 
tion in a proof about an Ada program containing the 

subprogram. Section 4 gives a more complicated ex- 
ample, involving the offline characterization of two 
pe gee one of which utilizes the other. Section 5 
conclu this report. 


148,634 

AD-A235 086/6/GAR PC A13/MF A02 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 
telligence , 

Program Improvement by Automatic Redistribu- 
tion of Intermediate Results. 

Doctoral thesis. 

R. J. Hall. Dec 90, 278p Rept no. Al-TR-1251 
Contract N00014-88-K-0487 


The introduction of function sharing, a universal princi- 
ple of design optimization, allows eliminating costly 
structure by using other structure to perform the func- 
tion of the original. This approach is particularly appli- 
cable to eliminating the inefficiencies that arise natu- 
rally in reusing general software components in specif- 
ic contexts. In this research, | have studied a restricted 
form of function sharing, redistribution of intermediate 
results, which is characterized by the fact that each 
optimization can be implemented using only introduc- 
tion of new local variables, additional function argu- 
ments, and additional function return values. Examples 
are given showing that these optimizations can cap- 
ture many well-known types of optimizations, such as 
copy elimination; generalized loop fusion; identical 
value sharing, and data invariant suspension. | have 
decomposed the problem into two subproblems: first 
search for a small set of plausible candidates, then 
certify the correctness of each candidate. My system 
solves the search/ screening subproblem while leav- 
ing certification up to one of a variety of possible exter- 
nal approaches. The system performs search and 
screening by automatically deriving operational filter- 
ing predicates from teleological input information ob- 
tainable as a natural by-product of the design process. 


148,635 

AD-A235 282/1/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
Consistent Detection of Global Predicates. 

Special technical rept. 

R. Cooper, and K. Marzullo. Apr 91, 21p Rept no. 
CU/CSD-TR-91-1200 

Contracts NAG2-593, N00140-87-C-8904 


A fundamental problem in debugging and monitoring is 
detecting whether the state of a system satisfies some 
predicate. If the system is distributed, then the result- 
ing uncertainty in the state of the system makes such 
detection, in general, ill-detined. This paper presents 
three algorithms for detecting global predicates in a 
well-defined way. These algorithms do so by interpret- 
ing predicates with respect to the communication that 
has occurred in the system. 


148,636 

DE91011046/GAR 

Los Alamos National Lab., NM. 

UPD: A portable version-control pr 
R. E. MacFarlane, and D. C. George. 
LA-12057-MS 

Contract W-7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


ram. 
pr 91, 31p 


UPD is a version-control code that maintains a history 
of the changes to a computer program using com- 
mands similar to those used by the UPDATE code 
found on CDC and Cray computer systems. The re- 
corded history of a computer program’s evolution is 
very useful for formal Quality Assurance (QA) pro- 
grams. UPD is greatly simplified as compared to 
UPDATE, and it is written in portable FORTRAN. 
Therefore, it provides a single, uniform version-control 
system that can run on machines from Cray supercom- 
puters to Sun workstations. 5 refs., 1 fig. 


148,637 


DE91011050/GAR 
Argonne National Lab.., IL. 
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PC A04/MF A01 


= and kxpl: A busy man’s LaTeX. Part 1, An over- 
view. 

M. K. Kwong. Mar 91, . ANL-91/14-Pt.1 

Contract W-31109-ENG-3 

Sponsored by Department ‘ot Energy, Washington, DC. 


This report introduces the following programs: kxp: a 
time-saving LaTeX preprocessor, kxpl: kxp plus latex, 
kxh: a help facility for kxp and LaTex, ptex: a program 
for printing a LaTeX document, and pptex: a program 
for printing parts of a LaTeX document. More detailed 
descriptions will be given in Part 2: A Reference 
Manual. The appendix gives instructions on how to use 
Argonne’s Mathematics and Computer Science Divi- 
sion letterhead and intralaboratory memo L(sup 
A)T(sub E)X styles. 


148,638 
DE91011135/GAR PC A03/MF A01 
General Atomics, San Diego, CA. 

Network-based Macintosh serial host interface 


ram. 
aright Mar 91, 22p GA-A-20440, CONF-910598-5 
Contact AC03-89ER51114 
Instrument Society of America international instrumen- 
tation symposium (37th), San Diego, CA (USA), 5-9 
May 1991. Sponsored by Department of Energy, 
Washington, DC. 


A program has been written for the Apple Macintosh to 
replace conventional host RS232 terminals with custo- 
mizable user interfaces. Serial port NuBus cards in the 
Macintosh allow many simultaneous sessions to be 
maintained. A powerful system is attained by connect- 
ing multiple Macintoshes on a network, each running 
this program. Each is then able to share incoming data 
from any of its serial ports with any other Macintosh, as 
well as accept data from any other Macintosh for 
output to any of its serial ports. The program has been 
used to eliminate multiple host terminals, modernize 
the user interface, and to centralize operation of a 
complex control system. Minimal changes to host soft- 
ware have been required. By making extensive use of 
Macintosh resources, the same executable code 
serves in a variety of roles. An object oriented C lan- 
guage with a class library made the development 
strai oe and easy to modify. This program is 
used to control a 2 MW neutral beam system on the 
Dill-D magnetic fusion tokamak. 7 figs. 


148,639 
DE91011172/GAR PC A03/MF A01 
Argonne National Lab., IL. 

High-speed MLS databases using the datacycle ar- 
chitecture. 

L. Russell. 1990, 18p ANL/CP-72796, CONF- 
9006336-1 

Contract W-31109-ENG-38 

Rome air Development Center workshop on multilevel 
secure databases (3rd), Castile, NY (USA), 5-7 Jun 
meg | on by Department of Energy, Washing- 
ton, 


Although previous research has looked at the problem 
of providing MLS database service as an extension of 
software services, this is not the only system solution. 
Due to technological advances in fiber optics technol- 
ogy and VLSI circuitry, the problem can be modeled 
another way, as a network service problem. This is 
possible because of the development of the peg 
architecture by Bellcore Research. In this report, 

tion 2 describes the concepts of the architecture. Sec- 
tion 3 describes extensions that need to be made to 
provide secure communication, and Section 4 looks at 
the general issues raised by this radical new approach. 


148,640 

DE91011255/GAR 

Oak Ridge National Lab., TN. 
Supernodal Cholesky factorization algorithm for 
shared-memory multiprocessors. 

2 beg. Ng, and B. W. Peyton. Apr 91, 42p ORNL/TM- 
11 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This paper presents a new left-looking parallel sparse 
Cholesky factorization algo jorithm for shared-memory 
MIMD multiprocessors. The algorithm is particularly 
well-suited for vector supercomputers with multiple 
processors, such as the Cray Y-MP. The new algo- 
rithm uses supernodes in the Cholesky factor to im- 
prove performance * reducing indirect addressing 
and memory traffic. Earlier factorization algorithms 
have also used supernodes in this manner. 


PC A03/MF A01 


he new 


algorithm, however, also uses supernodes to reduce 
the number of system synchronization calls, often by 
an order of magnitude or more in practice. Experimen- 
tal results on a Sequent Balance 8000 and a Cray Y- 
MP demonstrate the effectiveness of the new algo- 
rithm. On eight processors of a Cray Y-MP, the new 
routine performs the factorization at rates exceeding 
one Gflop for several test problems from the Harwe 
Boeing test collection, none of which are exceedingly 
large by current standards. 29 refs., 9 figs., 6 tabs. 


148,641 

DE91011430/GAR 

Texas Univ. at Austin. 

Parallel supercomputing: Advanced methods, al- 
orithms and software for large-scale problems. 
440°" report, July 1990-April 1991. 

G. F. Carey, and D. M. Young. Apr 91, 19p DOE/ 

ER/25048-3 

Contract FG05-87ER25048 

Sponsored by Department of Energy, Washington, DC. 
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This report briefly discusses the iterative techniques 
and algorithms developed for parallel processors at 
the University of Texas. (LSP) 


148,642 
DE91011509/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Scientific distributed computing in the DOE: Issues 
ie 4 approaches. 
ubois, and D. M. Nessett. 9 Apr 91, 27p 
UCR 06533 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


The use of distributed computing in the DOE to support 
scientific programs will be a major thrust in the 1990s. 
This report examines the issues and approaches to 
distributed computing that must be addressed to meet 
the needs of Energy Research programs in the coming 
years. 4 figs. 


148,643 
DE91011515/GAR 
Department of Energy, Washington, DC. Office of 
Energy Research. 

DOE program in Aas performance computing and 
communication: 

Feb 91, 53p DOE/ ER-0489P 


PC A04/MF A01 


The Department of Energy (DOE) HPCC program will 
emphasize research in each of the following four key 
areas. Selected computational challenges, which have 
a significant effect on national leadership in science 
and technology, will be used as focal points for these 
efforts. These areas are: HPCC systems -- evaluate 
advanced architectures for large-scale scientific and 
engineering applications; advanced software technol- 
ogy and algorithms -- research computational meth- 
ods, algorithms, and tools; develop large-scale data- 
handling techniques; establish HPCC research cen- 
ters; exploit extensive teaming among scientists and 
engineers, applied mathematicians, and computer sci- 
entists; national research and education network -- re- 
search and develop high-speed networking technol- 
ogies; basic research and human resources -- encour- 
age research partnerships between national laborato- 
ries, industry, and universities; support computational 
mathematics and computer science research; estab- 
lish research and educational programs in computa- 
tional science; enhance K through 12 education. This 
report discusses accomplishment in these areas. 


148,644 
DE91011841/GAR 
Argonne National Lab., IL. 
Exploiting parallelism in automatic differentiation. 
C. Bischof, A. Griewank, and D. Juedes. 1991, 24p 
ANL/CP-72304, CONF-9106163-1 

Contract W-31109-ENG-38 

International Association for Computing Machinery 
conference on supercomputing (5th), Cologne (Ger- 
many, F.R.), 17-21 Jun 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


PC A03/MF A01 


The numerical methods employed in the solution of 
many scientific computi ng problems require the com- 
putation of first or second order derivatives of a func- 
tion f:R(sup n) (yields) R(sup m). We present an ap- 
proach that, Foes a serial C program for the computa- 
tion of f(x), derives a parallel execution schedule for 
the computation of f and its derivatives in a completely 
automatic fashion. This is achieved by overloading the 





computation of f(x) in C+ + to obtain a trace of the 
computations to be performed and then transforming 
this trace into a data flow graph for the computation of 
f(x). In addition to the computation f(x), this graph also 
allows us to exactly and inexpensively compute deri- 
vates of f by the repeated use of the chain rule. Paral- 
lelism is exploited in two ways: Rows or Columns of 
derivative matrices can be computed by independent 
passes through the computational graph, and parallel- 
ism within the processing of this computational graph 
can be exploited by processing independent sub- 
graphs concurrently. We present experimental results 
that show that performance on shared-memory 
machines can be obtained by using a graph interpreter 
‘coach. We then present some ideas that are cur- 
rently under development for regulating computational 
granularity, and to allow for the derivation of a com- 
piled program for the fv computation of f and its 
derivatives, using the PCN (Parallel Composition Nota- 
tion) parallel language environment. 28 refs., 5 figs. 


148,645 
DE91011865/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Architecture for identifying objects in multidata- 
ba 


ses. 

V. M. Markowitz. Feb 91, 21p LBL-29518, CONF- 
9104235-1 

Contract AC03-76SF00098 

International workshop on interoperability in multidata- 
base systems (1st), Kyoto (Japan), 8-9 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


A multidatabase consists of a collection of independ- 
ent databases that share and exchange data while 
preserving their autonomy. -Databases contain data 
about objects and object connections. In this paper we 
examine the problem of sharing data on objects in a 
multidatabase, and present an architecture for identify- 
ing and referencing objects across databases of a re- 
lational multidatabase. This architecture involves as- 
sociating every database of a relational multidatabase 
with two relations that contain the identifiers of local 
and foreign objects, respectively, and enforcing inner 
and inter database referential integrity constraints. The 
proposed architecture has no effect on the original or- 
ganization and manipulation of data in databases. We 
examine the main aspects of implementing this archi- 
tecture with relational database management systems. 
16 refs. 


148,646 
N91-22271/1/GAR 
(Order as N91-22189/5/GAR, PC AS9/MF 


04) 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). 
a tae Software Product Assurance Data- 
bank for Software Reliability Design, Develop- 
ment, and Assessment. 
R. Borcz, and R. Glasi. cOct 90, 6p 
In Esa, Ground Data Systems for Spacecraft Control p 
515-520. 


A means of ensuring major improvement in software 
reliability is outlined. A software product assurance da- 
tabank is suggested as a means of controlling soft- 
ware reliability. The steps involved in establishing such 
a databank, the data to be collected, the means of col- 
lection, and other development and application details 
are outlined. Such a databank, designed for the pur- 
pose of analyzing and improving the process of soft- 
ware development is predicted to minimize the intro- 
duction of faults and maximize fault finding capabili- 
ties. 


148,647 
N91-22279/4/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Transportable Applications Environment (TAE) 
Plus: A User Interface Development and Manage- 
ment System. 
M. R. Szezur. cOct 90, 7p 
In Esa, Ground Data Systems for Spacecraft Control p 
563-569. 


The Transportable Applications Environment Plus 
(TAE Plus) a portable What You See Is What You Get 
(WYSIWYG) user interface development and manage- 
ment system is described. Its primary objective is to 
provide an integrated software environment that 
allows interactive prototyping and development of user 
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interfaces, as well as management of the user inter- 
face within the operational domain. Although TAE Plus 
is applicable to many types of applications, its focus is 
supporting user interfaces for realtime space applica- 
tions. What TAE Plus provides and how the implemen- 
tation has utilized state of the art technologies within 
graphic workstations, windowing systems and object 
oriented programming languages are outlined. 


148,648 

N91-22720/7/GAR 

Houston Univ. at Clear Lake a 
Design Software for Reu 

W. Tracz. 7 Nov 90, 81p ‘NAS 1.26:187917, NASA- 
CR-187917 

Contract NCC9-16 

Presented at a Symposium on Software Engineering, 
Houston, TX, 1990. 


Viewgraphs are ee on the designing of soft- 
ware for reuse. Topics include terminology, software 
reuse maxims, the science of programming, an inter- 
face design example, a modularization example, and 
reuse and implementation guidelines. 
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148,649 

N91-22721/5/GAR 
Maryland Univ., College Park. 
Support for Comprehensive Reuse. 

V. R. Basili, and H. D. Rombach. Feb 91, 41p NAS 
1.26:187941, UMIACS-TR-91-23, NASA-CR-187941 
Grant NSG-5123, Contract N00014-87-K-0307 


Reuse of products, processes, and other knowledge 
will be the key to enable the software industry to 
achieve the dramatic improvement in productivity and 
quality required to satisfy the anticipated growing de- 
mands. Although experience shows that certain kinds 
of reuse can be successful, general success has been 
elusive. A software life-cycle technology which allows 
comprehensive reuse of all kinds of software-related 
experience could provide the means to achieving the 
desired order-of-magnitude improvements. A compre- 
hensive framework of models, model-based character- 
ization schemes, and support mechanisms for better 
understanding, evaluating, planning, and supporting all 
aspects of reuse are introduced. 


PC A03/MF A01 


148,650 
N91-22722/3/GAR 
Cornell Univ., Ithaca, NY. 
Programming with Process Groups: Group and 
Multicast Semantics. 

K. P. Birman, R. Cooper, and B. Gleeson. Jan 91, 
25p NAS 1.26:187975, TR-91- 1185, NASA-CR- 
187975 

Contract NAG2-593 


Process groups are a natural tool for distributed pro- 
gramming and are increasingly important in distributed 
computing environments. Discussed here is a new ar- 
chitecture that arose from an effort to simplify Isis 
process group semantics. The findings include a re- 
fined notion of how the clients of a group should be 
treated, what the properties of a multicast primitive 
should be when systems contain large numbers of 
overlapping groups, and a new construct called the 
causality domain. A system based on this architecture 
is now being implemented in collaboration with the 
Chorus and Mach projects. 
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148,651 

N91-22723/1/GAR PC A06/MF A01 
Auburn Univ., AL. Dept. of Computer Science and En- 
ome. 

RASP/Ada: Graphical Representations of —_ 
rithms, Structures, and Processes for Ada. The 
velopment of a Program Analysis Environment for 
Ada: Reverse Engineering Tools for Ada, Task 2, 
Phase 3. 

Semiannual Report, 1 Jun. - 31 Nov. 1990. 

J. H. Cross. Feb 91, 108p NAS 1.26:187982, NASA- 
CR-187982 

Contract NCC8-14 


The main objective is the investigation, formulation, 
and generation of graphical representations of algo- 
rithms, structures, and processes for Ada (GRASP/ 
Ada). The presented task, in which various graphical 
representations that can be extracted or generated 
from source code are described and categorized, is fo- 
cused on reverse engineering. The following subject 
areas are covered: the system model; control structure 
diagram generator; object oriented design diagram 
generator; user interface; and the GRASP library. 


148,656 
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148,652 
N91-22725/6/GAR 

(Order as N91-22724/9/GAR, PC — 

01) 

Software Productivity Consortium, Herndon, VA. 
Synthesis: intertwining Product and Process. 
D. M. Weiss. 1990, 19p 
In Houston Univ., Ricis Software pot em 90 Sym- 
posium: Aerospace Applications Research Direc- 
tions Proceedings 19 p. 


Synthesis is a proposed systematic process for rapidly 
creating different members of a program family. Family 
members are described by variations in their require- 
ments. Requirements variations are mapped to vari- 
ations on a standard design to generate production 
quality code and documentation. The approach is 
made feasible by using principles underlying ms pl for 
change. Synthesis incorporates ideas from ri 
totyping, application generators, and domain cnaleele. 
The goals of Synthesis and the Synthesis process are 
discussed. The technology needed and the feasibility 
of the approach are also briefly discussed. The status 
of current efforts to implement Synthesis methodolo- 
gies is presented. 


148,653 
N91-22726/4/GAR 
(Order as N91-22724/9/GAR, PC A04/MF 


A01) 
Carnegie-Mellon Univ., Pittsburgh, PA. 
Software Engineering Activities at SEI. 
C. Chittister. 1990, 12p 
In Houston Univ., Ricis Software E 
posium: Aerospace Applications a 
tions Proceedings 12 p. 


Prototyping was shown to ease system specification 
and implementation, especially in the area of user 
interfaces. Other prototyping approaches do not allow 
for the evolution of the prototype into a production 
system or support maintenance after the — is 
fielded. A set of goals is presented for a user 
interface environment and Serpent, a prototype imple- 


ineering 90 Sym- 
Research Direc- 


- mentation that achieves these goals, is described. 


148,654 
N91-22727/2/GAR 
(Order as N91-22724/9/GAR, PC A04/MF 


A01) 
Carnegie-Mellon Univ., Pittsburgh, PA. 
Prototyping Distributed Simulation Networks. 
D. L. Doubleday. 1990, 11p 
In Houston Univ., Ricis Software pron pre 90 Sym 
posium: Aerospace Applications and Research Direc. 
tions Proceedings 11 p. 


Durra is a declarative language designed to support 
application-level programming. The use of Durra is il- 
lustrated to describe a simple distributed application: a 
simulation of a collection of networked vehicle simula- 
tors. It is shown how the language is used to describe 
the application, its components and structure, and how 
the runtime executive provides for the execution of the 
application. 


148,655 
N91-22730/6/GAR 
(Order as N91-22728/0/GAR, PC ee MF 


01) 
IBM Federal Systems Div., Owego, NY. 
Conceptual Model for Megaprogramming. 
W. Tracz. 1990, 12p 
In Houston Univ., Ricis Software Engineering 90 Sym- 
posium: Aerospace Applications and Research Direc- 
tions Proceedings Appendices 12 p. 


Megaprogramming is component-based software en- 
gineering and life-cycle management. Magaprogram- 
ming and its relationship to other research initiatives 
(common prototyping system/common prototyping 
language, domain specific software architectures, and 
software understanding) are analyzed. The desirable 
attributes of megaprogramming software components 
are identified and a software development model and 
resulting prototype megaprogramming system (library 
interconnection language extended by annotated Ada) 
are described. 


148,656 

N91-22756/1/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 
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Computer Software 


New Constructs for the Description of Combina- 
torial Optimization in Algebraic Modeling Lan- 


guages. 

J. J. Bisschop, and R. Fourer. Nov 90, 24p MEMO- 
901 

Sponsored by Koninklijke/Shell-Lab. 


Through a series of examples, it is shown how an alge- 
braic modeling language designed for linear and non- 
linear programming might be extended to help with a 
greater variety of combinatorial (or discrete) optimiza- 
tion problems. In particular, problems for which the op- 
timal decision can be regarded as the choice of certain 
values to variables are considered. Since there is no 
practicable universal algorithms for these problems, 
the possibility of employing a general purpose subset 
enumeration scheme together with problem specific 
directives to guide an efficient search is explored. 


148,657 

N91-22757/9/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Algebraic Languages for Mathematical Program- 


ming. 
C. A. C. Kuip. Nov 90, 34p MEMO-902 


Each of several languages for the formulation of math- 
ematical programming models has its own influence 
on the human ability to understand, maintain and verify 
model descriptions. These three criteria form the basis 
to evaluate these languages and aspects thereof. A 
classification of languages for linear programming 
traces a path from algorithm's form via MPS (Mathe- 
matical Programming System) format and matrix gen- 
erator languages to algebraic languages. This classifi- 
cation shows a resemblance to a classification of lan- 
guages for the formulation of algorithms. In addition to 
being suited for the formulation of LPs (Linear Pro- 
gramming), algebraic languages are suited for the for- 
mulation of NLPs (Nonlinear Programming). The sup- 
port of index sets, the separation between model and 
data, and the integration with other software compo- 
nents in the mathematical programming environment 
are selected fundamental aspects of algebraic lan- 
guages. Several recent research contributions indicate 
that there is ample room for both improvements of al- 
gebraic languages and new types of languages. 


148,658 


N91-22758/7/GAR PC A03/MF A01 
Groningen Rijksuniversiteit (Netherlands). Dept. of 
Computing Science. 

Smoothsort Revisted. 

C. Bron, and W. H. Hesselink. Oct 90, 13p CS-9009, 
ETN-91-99150 


A renewed analysis of Dijkstra’s array sorting algorithm 
SMOOTHSORT showed that the removal of a com- 
plexity improved the performance. The resulting algo- 
rithm has a worst case behavior of order N (log N). In 
the rt case, it has more or less the same speed 
as HEAPSORT. For arrays that are initially almost 
sorted, it is much faster and can complete with QUICK- 
SORT. The correctness is argued by means of invar- 
iants. The performance is measured in terms of com- 
parisons and exchanges, both in the analysis of worst 
case behavior and in the experimental data. 


148,659 


N91-22759/5/GAR PC A03/MF A01 
Groningen Rijksuniversiteit (Netherlands). Dept. of 
Computing Science. 

Specification of Peephole Optimization. 

J. H. Jongejan. 1990, 15p CS-9011, ETN-91-99152 


Peephole optimization performed on Register Trans- 
fers (RTs) is studied. During peephole optimization a 
description of the target machine architecture is used 
to check if a newly formed RT matches any instruction 
pattern. All RTs are assumed to be produced by the 
front end of the compiler match target machine in- 
struction patterns. It is attempted to specify and prove 
sufficient conditions for keeping the optimized code 
semantically equivalent to the original code. For this, 
denotational semantics are extended to be able to use 
multiple assignment RTs, as some target machines in- 
clude such instructions. 


148,660 


N91-22760/3/GAR PC A15/MF A02 
Technische Univ. Eindhoven (Netherlands). 
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Algebra and a Message Oriented Language for a 
Data Model Based on Complex Objects. 

Ph.D. Thesis. 

G. J. P. M. Houben. 1990, 333p ETN-91-99163 
Sponsored in Part by Netherlands Organization for Ap- 
plied Scientific Research TNO, Delft. 


The COMO (Complex Object Model) database model, 
consisting of an object model, and algebra, a message 
language and a C2 interface, is presented. The object 
model underlies the COMO approach and is designed 
to model data with complex structures. The modeling 
mechanisms include two kinds of entities, complex ob- 
jects and attribute values, and four kinds of relation- 
ships between entities. The tuple, set, attribute, and 
subset relationships can be used to represent the 
complex structures composed of complex objects and 
attribute values. The algebra and message language 
are two query formalisms for data led in the 
object model. The first is designed in the style of the 
nested algebra and the second is based on the con- 
cept of message passing automata (actors), where 
every type and object is modeled by an automata. The 
computation in the second formalism is represented by 
the communication between the automata. C2 is a 
graphical interface for the algebra, and offers a graphi- 
cal approach to the formulation of queries with oper- 
ations from the algebra. It is specified with the lan- 
guage C1 which is designed for the specification of 
graphical interfaces for models dealing with data that 
is complexly structured. 


148,661 
N91-22772/8/GAR 
(Order as N91-22769/4/GAR, PC A16/MF 
A 


02) 
Martin Marietta Aerospace, Denver, CO. Denver Div. 
Sharing Intelligence: Decision-Making Interactions 
Between Users and Software in MAESTRO. 
A. L. Geoffroy, J. R. Gohring, and D. L. Britt. May 91, 


14 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 31-44. 


By combining the best of automated and human deci- 
sion-making in scheduling many advantages can 
accrue. The joint performance of the user and system 
is potentially much better than either alone. Features 
of the MAESTRO scheduling system serve to illustrate 
concepts of user/software cooperation. MAESTRO 
may be operated at a user-determinable and dynamic 
level of autonomy. Because the system allows so 
much flexibility in the allocation of decision-making re- 
sponsibilities, and provides users with a wealth of in- 
formation and other support for their own decision- 
making, better overall schedules may result. 


148,662 
N91-22788/4/GAR 
(Order as N91-22769/4/GAR, PC AIG/MF 
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) 
Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Techniques and wo eee ane of the Embedded 


National 


Rule-Based Expert System Using Ada. 

E. M. Liberman, and R. E. Jones. May 91, 7p 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 249-255. 


Ada is becoming an increasingly popular programming 
language for large Government-funded software 
projects. Ada with its portability, transportability, and 
maintainability lends itself well to today’s complex pro- 
gramming environment. In addition, expert systems 
have also assured a growing role in providing human- 
like reasoning capability and expertise for computer 
systems. The integration of expert system technology 
with Ada programming language, specifically a rule- 
based expert system using an ART-Ada (Automated 
Reasoning Tool for Ada) system shell is discussed. 
The NASA Lewis Research Center was chosen as a 
beta test site for ART-Ada. The test was conducted by 
implementing the existing Autonomous Power EXpert 
System (APEX), a Lisp-base power expert system, in 
ART-Ada. Three components, the rule-based expert 
system, a graphics user interface, and communica- 
tions software make up SMART-Ada (Systems fault 
Management with ART-Ada). The main objective, to 
conduct a beta test on the ART-Ada rule-based expert 
system shell, was achieved. The system is operational. 
New Ada tools will assist in future successful projects. 
ART-Ada is one such tool and is a viable alternative to 
the straight Ada code when an application requires a 
rule-based or knowledge-based approach. 


148,663 
N91-22944/3/GAR PC A17/MF A03 
National Archives and Records Service, Washington, 


DC. 

Optical Digital Image Storage System. 

W. L. Hooton, B. S. Roginski, and M. A. Goldman. 
Mar 91, 393p 


The purpose of the optical digital image storage 
system (ODISS) project was to demonstrate and 
evaluate the feasibility of digital imaging, optical disk 
storage, and computer retrieval technologies as alter- 
native conversion, storage, and retrieval technologies 
for the National Archives. Among the goals of the 
project were the following: (1) to establish the feasibili- 
ty, cost, and benefits of converting paper and micro- 
form documents to optical digital media, and to assess 
document input speeds required to accomplish con- 
version in an operational environment; (2) to determine 
the optimal scanning density for documents consistent 
with producing legible images while minimizing storage 
requirements; (3) to assess the storage capacity of the 
system and media in terms of storage cost and effi- 
ciency; (4) to evaluate system capability to automati- 
cally retrieve stored optical images using electro-me- 
chanical devices; (5) to determine the suitability of cre- 
ating printed document images from digital data; and 
(6) to determine staff and public reaction to and ac- 
ceptance of an image retrieval system as opposed to 
the paper and microfilm currently used for reference. 


148,664 

N91-22945/0/GAR PC A02/MF A01 
Groningen Rijksuniversiteit (Netherlands). Dept. of 
Computing Science. 

Note on Improving Utilization of Disk Space in a 
General Purpose File System. 

C. Bron, and E. J. Dijkstra. 26 Nov 90, 8p CS-9010, 
ETN-91-99151 


A simple method is described in which the loss of disk 
space due to internal fragmentation (when the unit of 
allocation on disk is large in comparison with the mean 
file size) can be compensated by concatenating 
groups of files into a single file. The method is summed 
up as follows: the internal fragmentation of N half 
blocks for N files can be deduced (on average) to one 
half block by ss these N files into a —_ 
file. The method is especially advantageous if the files 
in these groups are not subject to frequent changes 
and if the supporting software can conceptually treat 
such concatenated files as directories. 


148,665 
N91-23025/0/GAR 

(Order as N91-23021/9/GAR, PC ater 
Jet Propulsion Lab., Pasadena, CA. 
Hypercube Techn y- 
J. W. Parker, T. Cwik, R. D. Ferraro, P. C. Liewer, 
and J. E. Patterson. Mar 91, '8 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 31-41. 


The JPL designed MARKIII hypercube supercomputer 
has been in application service since June 1988 and 
has had successful application to a broad problem set 
including electromagnetic scattering, discrete event 
simulation, plasma transport, matrix algorithms, neural 
network simulation, image processing, and graphics. 
Currently, problems that are not homogeneous are 
being attempted, and, through this involvement with 
real world applications, the software is evolving to 
handle the heterogeneous class problems efficiently. 


148,666 
N91-23038/3/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03) 


Jet Propulsion Lab., Pasadena, CA. 
Three-Dimensional Perspective Visualization. 

K. Hussey. Mar 91, 4p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 144-146. 


It was demonstrated that image processing computer 
graphic techniques can provide an effective means of 
physiographic analysis of remotely sensed regions 
through the use of three-dimensional perspective ren- 
dering. THe methods used to simulate and animate 
three-dimensional surfaces from two-dimensional im- 
agery and digital elevation models are explained. A 
brief historic look at JPL's efforts in this field and sev- 





eral examples of animations, illustrating the evolution 
of these techniques from 1985, are shown. JPL’s cur- 
rent research in this area is discussed along with ex- 
amples of technology transfer and potential commer- 
cial application. The software is part of the VICAR 
(Video Image Communication and Retrieval) image 
processing system which was developed at the Multi- 
mission Image Processing Laboratory of JPL. 


148,667 
PBS1-199026/GAR PC A03/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 

uter Science. 

mic Partition Trees. 

Technical rept. 
H. Schipper, and M. H. Overmars. Nov 89, 22p RUU- 
CS-89-25 
Prepared in cooperation with Groningen Rijksuniversi- 
teit (Netherlands). Dept. of Computing Science. 


In the paper the authors study dynamic variants of con- 
jugation trees and related structures that have recently 
been introduced for performing various types of que- 
ries on sets of points and line segments, like half- 
planar range searching, shooting, intersection queries, 
etc. For most of these types of queries, dynamic struc- 
tures are obtained with an amortized update time of 
O(log squared n)(or less) with only minor increases in 
the query times. As an application of the method, they 
obtain an output-sensitive method for hidden surface 
removal in a set of n triangles that runs in time 
O(n(dot)k((sup log to the base 2, of (1 + square root of 
5)- 1)log n) where k is the size of the visibility map ob- 
tained 


148,668 
PBS1-199059/GAR PC A03/MF A01 


Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
lo uter Science. 

lerging Visibility Maps. 
Technical rept. 
M. H. Overmars, and M. Sharir. Mar 90, 19p RUU- 
CS-90-9 
Contract NO00014-87-K-0129, Grant NSF-CCR89- 
01484 


Prepared in cooperation with Tel-Aviv Univ. (Israel). 
Raymond and Beverly Sackler Faculty of Exact Sci- 
ences, and New York Univ., NY. Courant Inst. of Math- 
ematical Sciences. Sponsored by Office of Naval Re- 
search, Arlington, VA., and National Science Founda- 
tion, Washington, DC. 


Let V be a set of objects in space for which one wants 
to determine the portions visible from a particular point 
of view v. Assume V is subdivided in subsets V(1)...., 
V(z) and the visibility maps M(1),...M(z) of these sub- 
sets from point v are known. It is shown that the visibili- 
ty map M for V can be computed by merging M(1)...., 
M(z) in time O((n + k)z log squared n) where n is the 
total size (number of edges, vertices and faces) of the 
visibility maps M(1),..., M(z) and k is the size of M. The 
result has important applications e.g. in animation 
where objects move with respect to a fixed environ- 
ment. It also leads to efficient algorithms for special 
cases of the hidden-surface removal problem. For ex- 
ample, one obtains a method for hidden surface re- 
moval in a set of unit spheres, viewed from infinity, that 
runs in time O((n + k) log squared n). 


148,669 
PBS1-199471/GAR 

Verilog S.A., Toulouse (France). 
Retro-Analyse (Reverse Engineering). 
Final rept. 
Oct 90, 23p 
Text in French; summary in English. 


The object of the study was to find methods and algo- 
rithms for reverse engineering of software programs, 
to insure that they meet specifications and to reuse 
and maintain them. The authors present their theoreti- 
cal model of the process involved in understanding a 
software program (concepts: notions, facts, relations, 
hypotheses, current state of explanation). They then 
describe their development of a prototype for an 
object-oriented, highly ee. and interactive re- 
verse-engineering tool. The choice of object-oriented 
methodology allowed a multi-language internal form to 
be written, which will make its later adaptation to other 
languages relatively short work. Their prototype can be 
used as an aid in understanding software programs, 
but is not entirely automated. 


PC E05/MF E05 


148,670 
PBS1-207878/GAR PC E05/MF FOS 
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Centre for Development of Advanced Computing, Ban- 
= (India). 
| for Performance Prediction of Message 
Passing Multiprocessors Achieving Concurrency 
by Domain Decomposition 
= — S. Srinvas, K. G. Kumar, and A. Paulraj. Feb 
, 19p 


The report discusses an analytical model for evaluat- 
ing the performance of any message passing multi- 
processor achieving concurrency by domain decom- 
position i.e., by partitioning the data domain into sub- 
domains, computation on each of which is carried out 
in a different processor. Studies on different numerical 
algorithms reveal that execution of an algorithm can be 
modeled as repetitive cycles where a cycle consists of 
computation followed by communication or it may con- 
sist of computation with overlapped communication. 
The expression for parallel execution times and speed- 
ups are given for different models of algorithm execu- 
tion when the data domain is partitioned into sub-do- 
mains of equal size and all the processors execute the 
same program. The model has been validated by 
measurements on a four Transputer based parallel 
processing system and the results reveal that the 
model proposed here can predict the performance to 
within 99% accuracy. 


148,671 
PBS 1-207886/GAR PC E05/MF E05 
Centre for Development of Advanced Computing, Ban- 
pee (India). 

arallel Matrix Multiplication on Transputer Net- 
works: Performance Analysis and Estimation. 
S. Srinivas, A. Basu, K. G. Kumar, and A. Paulraj. 
Apr 90, 26p 
Presented ait the Annual Symposium on Parallel Proc- 
essing (IEEE) (4th), Fullerton, CA., April 4-6, 1990. 


The paper presents a parallel matrix multiplication al- 
gorithm and discusses the studies on its performance 
analysis and estimation. The algorithm is implemented 
on a network of transputers connected in a ring topolo- 
gy. It optimizes execution time and memory space and 
achieves near-ideal speedup for large matrices by a 
combination of efficient partitioning and overlapped 
computation and communication. The execution time 
of the algorithm has been modelled by simple equa- 
tions by analyzing its computation and communication 
characteristics. This has enabled estimation of its per- 
formance for a variable number of processors and for 
different matrix sizes. 


148,672 
PBS91-207894/GAR PC E05/MF E05 
Centre for Development of Advanced Computing, Ban- 
alore (India). 
eralized Unimodular Loop Transformations for 
Distributed Memory Multiprocessors. 
K. G. Kumar, D. Kulkarni, and A. Basu. Jan 91, 24p 


In the report, the authors present a generalized unimo- 
dular loop transformation as a simple, systematic and 
elegant method for partitioning the iteration spaces of 
nested loops for execution on distributed memory mul- 
tiprocessors. They present a methodology for deriving 
the transformations that internalize multiple depen- 
dences in a multidimensional iteration space without 
resulting in a deadlocking situation. They then derive 
the general expression for the bounds of the trans- 
formed loops in terms of the bounds of the original 
space and the transformation matrix elements. 


148,673 
PB91-207902/GAR PC E05/MF E05 
Centre for Development of Advanced Computing, Ban- 
= (India). 
oop Partitioning for Distributed Memory Multi- 
rocessors as Unimodular Transformations. 
. Kulkarni, K. G. Kumar, A. Basu, and A. Pauiraj. 
Dec 90, 26p 


In the report, the authors present a unimodular loop 
transformation called rotation as a simple, systematic 
and elegant method for partitioning the iteration 
spaces of nested loops for execution on distributed 
memory multiprocessors. They define three param- 
eters associated with each rotation which are used to 
choose the most appropriate rotation. These param- 
eters are the parallelism factor, the load imbalance 
and the volume of communication. They present 
formal algebraic expressions for these parameters and 
discuss their relative significance in choosing a com- 
bined metric. They also present some comparisons 
with related work and discuss possible extensions and 
generalizations. 
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148,674 
AD-A234 646/8/GAR PC A01/MF A01 
Loyola Univ. of Chicago, IL. Dept. of Mathematical Sci- 


ences. 
Viscosity Methods in Optimal Control of Distribut- 

ed Systems. The Beliman Equation.. 

Final technical rept. May 86-Dec 90 

E. N. Barron. 28 Feb 91, 4p AFOSR- TR-91-0278, 

Grant AFOSR-86-0202 


This project studied several problems in various areas 
of optimal control along with their applications. Major 
accomplishments include: (1) the use of dynamic pro- 
gramming to rigorously derive necessary conditions for 
distributed systems, (2) the initiation of the study of 
control with discontinuous, unbounded data, (3) the 
solution of the minimax problem in control and differ- 
ential games, (4) the initiation of the concept of total 
risk aversion in stochastic control, and (5) the solution 
of the control problem with measure controls resulting 
in bounded variation trajectories. 


148,675 
AD-A234 752/4/GAR PC A01/MF A01 
Sa Univ., Pittsburgh, PA. Dept. of Mathe- 


Singular and Bang-Bang Stochastic Control. 
Final rept. 1 Oct 88-30 90. 

S. E. Shreve. 30 Sep 90, 2p AFOSR-TR-91-0262, 
Grant AFOSR-89-0075 


Research supported by this grant focussed on the reg- 
ularity of the value function for multi-dimensional sin- 
gular stochastic control problems. In addition, a multi- 
dimensional finite-fuel problem has been studied, and 
known results for one dimensional problems have 
been extended to higher dimensions. 


148,676 

AD-A234 931/4/GAR PC AO5/MF A01 
Princeton Univ., NJ. Dept. of Electrical Engineering 
and Computer Science. 

H-Infinity-Optimal Control for Distributed Parame- 
ter Systems. 

Final rept. 1 Jan 89-31 Dec 9C 

D. S. Flamm, H. Yang, and K. Klipec. 28 Feb 91, 94p 
AFOSR-TR-91-0358, 

Grant AFOSR-89-0205 


This report describes progress in the development and 
application of H-infinity-optimal control theory to dis- 
tributed parameter systems. This research is intended 
to develop both theory and algorithms capable of pro- 
viding realistic control systems for physical plants 
which are appropriately modeled as infinite dimension- 
al linear systems, such as large space structures. In 
Prey | this program, we have focused on issues mo- 
tivated by specific models of infinite dimensional sys- 
tems. Our main results are as follows: We have ex- 
tended outer factor absorption results to cover certain 
irrational outer factors. This is in order to justify trans- 
formations used in a step for further explicit solution. 
We have generalized previous results on the single- 
input/ single-output (SISO) mixed sen problem to 
the case of irrational outer factor and unstable plant. 
We have solved a multi-input/output mixed sensitivity 
problem which cannot be treated by previous results. 
Finally, we developed a technique for numerically 
computing the optimal value of weighted mixed sensi- 
tivity for SISO systems, for the case where explicit 
symbolic inner/outer factorizations are not possible. 


148,677 
N91-22310/7/GAR 
(Order as N91-22307/3/GAR, PC —_ MF 


03) 
Howard Univ., Washington, DC. 
—_— Control of Systems with Capacity: Related 


M. Ruan, and A. K. Choudhury. Mar 91, 12p 

in NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 23-34. 


In the ordinary theory of optimal control (LQR and 
Kalman filter), the variances of the actuators and the 
sensors are assumed to be known (not related to the 
capacities of the devices). This assumption is not true 
in practice. Generally, a device with greater capacity to 
exert actuating forces and a sensor capable of sensing 
greater sensing range will generate noise of greater 
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power spectral density. When the ordinary theory of 
optimal control is used to estimate the errors of the 
outputs in such cases it will lead to faulty results, be- 
cause the capacities of such devices are unknown 
before the system is designed. The performance of the 
system designed by the ordinary theory will not be opti- 
mal as the variances of the sensors and the actuators 
are neither known nor constant. The interaction be- 
tween the control system and structure could be seri- 
ous because the ordinary method will lead to greater 
feedback (Kalman gain) matrices. Methods which can 
optimize the performance of systems when noises of 
the actuators and the sensors are related to their ca- 
pacities are developed. These methods will result in 
smaller feedback (Kalman gain) matrix. 


148,678 


N91-22312/3/GAR 
(Order as N91-22307/3/GAR, PC _— on) 


Colorado State Univ., Fort Collins. 

Fast Algorithm for Control and Estimation Using a 
Polynomial State-Space Structure. 

J. R. Shults, T. Brubaker, and G. K. F. Lee. Mar 91, 


16p 

Contract NAG1-926 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 41-56. 


One of the major problems associated with the control 
of flexible structures is the estimation of system states. 
Since the parameters of the structures are not con- 
stant under varying loads and conditions, conventional 
fixed parameter state estimators can not be used to 
effectively estimate the states of the system. One al- 
ternative is to use a state estimator which adapts to 
the condition of the system. One such estimator is the 
Kalman filter. This filter is a time varying recursive digi- 
tal filter which is based upon a model of the system 
being measured. This filter adapts the model accord- 
ing to the output of the system. Previously, the Kalman 
filter has only been used in an off-line capacity due to 
the computational time required for implementation. 
With recent advances in computer technology, it is be- 
coming a viable tool for use in the on-line environment. 
A distributed Kalman filter implementation is described 
for fast estimation of the state of a flexible arm. A key 
issue, is the sensor structure and initial work on a dis- 
tributed sensor that could be used with the Kalman 
filter is presented. 


148,679 


N91-22313/1/GAR 
(Order as N91-22307/3/GAR, PC A20/MF 
03 


A03) 
lilinois Univ. at Chicago Circle. Lab. for Advanced 
Computing. 

Supercomputer Optimizations for Stochastic Opti- 

mal Control Applications. 

S. Chung, F. B. Hanson, and H. Xu. Mar 91, 14p 

Contract NSF DMS-88-06099 

In NASA. Langley Research Center, Fourth NASA 

Workshop on Computational Control of Flexible Aero- 

= Systems, Part 1 p 57-70. Sponsored in Part by 
ni. 


Supercomputer optimizations for a computational 
method of solving stochastic, multibody, dynamic pro- 
gramming problems are presented. The computational 
method is valid for a general class of optimal control 
problems that are nonlinear, multibody dynamical sys- 
tems, perturbed by general Markov noise in continu- 
ous time, i.e., nonsmooth Gaussian as well as jump 
Poisson random white noise. Optimization techniques 
for vector multiprocessors or vectorizing supercom- 
puters include advanced data structures, loop restruc- 
turing, loop collapsing, blocking, and compiler direc- 
tives. These advanced computing techniques and su- 
perconducting hardware help alleviate Bellman’s 
curse of dimensionality in dynamic programming com- 
putations, by permitting the solution of large multibody 
problems. Possible applications include lumped flight 
dynamics models for uncertain environments, such as 
large scale and background random aerospace fluctu- 
ations. 


148,680 
N91-22314/9/GAR 
(Order as N91-22307/3/GAR, PC A20/MF 
A03) 
Jet Propulsion Lab., Pasadena, CA. 
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Fast, Reliable Algorithm for Computing Frequency 
Responses of State Space Models. 

M. Wette. Mar 91, 8p 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 71-78. 


Computation of frequency responses for large order 
systems described by time invariant state space sys- 
tems often provides a bottleneck in control system 
analysis. It is shown that banding the A-matrix in the 
state space model can effectively reduce the compu- 
tation time for such systems while maintaining reliabil- 
ity in the results produced. 


148,681 


N91-22316/4/GAR 
(Order as N91-22307/3/GAR, PC a MF 
03) 


Purdue Univ., Lafayette, IN. 

Optimal Controllers for Finite Wordiength Imple- 
mentation. 

K. Liu, and R. Skelton. Mar 91, 41p 

Contract NAG1-857 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 91-132. 


When a controller is implemented in a digital computer, 
with A/D and D/A conversion, the numerical errors of 
the computation can drastically affect the performance 
of the control system. There exists realizations of a 
given controller transfer function yielding arbitrarily 
large effects from computational errors. Since, in gen- 
eral, there is no upper bound, it is important to have a 
systematic way of reducing these effects. Optimum 
controller designs are developed which take account 
of the digital round-off errors in the controller imple- 
mentation and in the A/D and D/A converters. These 
results provide a natural extension to the Linear Quad- 
ratic Gaussian (LQG) theory since they reduce to the 
standard LQG controller when infinite precision com- 
putation is used. But for finite precision the separation 
principle does not hold. 


148,682 


N91-22800/7/GAR PC A02/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Identification Perspective on Robustness Issues in 
Adaptive Pole Assignment. 

J. W. Polderman, and |. Mareels. 12 Nov 90, 8p 
MEMO-904 


The properties of a closed loop system, subject to 
bounded disturbances are analyzed when a pole 
placement control law is implemented on the basis of a 
model that cannot be falsified by the resulting input/ 
output data. Such models are the best that can be ob- 
tained from any identification method driven by the 
prediction error in closed loop and given the uncertain- 
ty on the disturbance. In the absence of disturbances 
such a model would give rise to closed loop behavior 
as if the poles are assigned. However, if the presence 
of arbitrary small disturbances is assumed, such a 
result does not even hold approximately and only sta- 
bility can be guaranteed, poleplacement may not be 
achieved. As a consequence, the system behavior is 
not continuous in the magnitude of the upperbound of 
the disturbances. These results are relevant in the 
context of robust adaptive pole assignment. 


148,683 


N91-22801/5/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Principles of Optimal Control Theory. 

H. Nijmeijer. 23 Nov 90, 34p MEMO-908 


An exposition of standard aspects of optimal control 
problems for nonlinear control systems of the form x 
= f(x,u) is given. The necessary conditions for optima- 
lity of an input described in the celebrated Pontryagin 
maximum principle is included. The relation with the 
Hamilton-Jacobi-Bellman equation from the theory of 
dynamic programming is discussed. 


148,684 


N91-22803/1/GAR PC A11/MF A02 
Technische Univ. Eindhoven (Netherlands). 


H-Infinity Control Problem: A State Space Ap- 
proach. 

Ph.D. Thesis. 

A. A. Stoorvogel. 1990, 238p ETN-91-99215 


A number of natural problems whose solutions depend 
on the results of H infinity control are introduced with 
the aim of justifying research effort in the area of H 
infinity control. The importance of robustness is formu- 
lated and explained and the basic H infinity control 
problem is outlined. The study on robustness outlines 
the importance of the problems of uncertain systems 
and the gap metric which are detailed later. These 
problems are formulated with the same objective of im- 
proving the robustness although from a completely dif- 
ferent point of view and both have a solution with is 
intimately connected to H infinity control. The mixed 
sensitivity problem is explained. These aspects of the 
time domain approach to H infinity control are investi- 
gated: singular systems, differential games and dis- 
crete time systems. Existing theorems are generalized, 
and it is believed that H infinity will lead to robust and 
reliable controllers but that much work must be done 
to tackle real life control problems in a structured and 
reliable way. 


148,685 


N91-22804/9/GAR PC A03/MF A01 
Washington Univ., Seattle. 

Reliable Numerical Computation in an Optimal 
Output-Feedback Design. 

B. Vansteenwyk, and U. Ly. 8 May 91, 18p NAS 
1.26:188191, NASA-CR-188191 

Contract NAG2-691 


A reliable algorithm is presented for the evaluation of a 
quadratic performance index and its gradients with re- 
spect to the controller design parameters. The algo- 
rithm is a part of a design algorithm for optimal linear 
dynamic output-feedback controller that minimizes a 
finite-time quadratic performance index. The numerical 
scheme is particularly robust when it is applied to the 
control-law synthesis for systems with densely packed 
modes and where there is a high likelihood of encoun- 
tering degeneracies in the closed-loop eigensystem. 
This approach through the use of an accurate Pade 
series approximation does not require the closed-loop 
system matrix to be diagonalizable. The algorithm was 
included in a control design package for optimal robust 
low-order controllers. Usefulness of the proposed nu- 
merical algorithm was demonstrated using numerous 
practical design cases where degeneracies occur fre- 
quently in the closed-loop system under an arbitrary 
controller design initialization and during the numerical 
search. 


148,686 


N91-22818/9/GAR PC A07/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Bayesian Estimation for Decision-Directed Sto- 
chastic Control. 

Ph.D. Thesis. 

H. A. P. Blom. c15 Mar 90, 137p NLR-TP-90039-U, 
ETN-91-99162 


Stochastic processes with a decision directed control 
are considered as controlled Markov processes, the 
state space of which is hybrid; i.e., a product of a dis- 
crete set and Euclidean space. This approach yields a 
mathematica! model for many problems of decision di- 
rected stochastic control. In general, the observations 
made from the ‘past’ and ‘present’ Markov state do not 
lead to a perfect knowledge of the ‘present’ discrete 
valued state component. In such situations, the opti- 
mal control may be obtained by applying two succes- 
sive steps: a Bayesian estimation (evaluation of the 
conditional distribution) of the Markov process, fol- 
lowed by optimal control of the additional distribution 
on the basis of perfect knowledge of its evolution. Un- 
fortunately, the evaluation of each of these steps im- 
plies significant difficulties in case where the Markov 
state is hybrid. The modeling of hybrid state Markov 
processes and the solution problems that are associ- 
ated with the Bayesian estimation of these processes 
are discussed. 
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PB91-199489/GAR PC E06/MF E06 
Centre d’Etudes et de Recherches de Toulouse 
(France). Dept. d’Etudes et de Recherches en Auto- 
matique. 





H infin 

ity Syn 
Interim rept. 
P. Mouyon, J. F. Magni, P. A ieee, and C. 
Samblancat. Nov 90, 86p CERT-1/7724-DERA 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The report reviews the literature on H(infinity) synthe- 
sis, which is a technique for synthesizing control laws 
that uses the infinite norm. The standard problem in 
optimal robust control is discussed in the first section. 
Five approaches are then presented for finding sub- 
optimal and sometimes optimal solutions using differ- 
ent hypotheses. Three of them are frequential ap- 
proaches: the Kimura, Hung and Kwakernaak meth- 
ods. The other two are temporal: the Wieland and Wil- 
lems method and the Doyle and Glover method. The 
latter method, Doyle and Glover's, is presented in 
detail for its teaching value, though the author consid- 
ers the Kimura and Weiland and Willems methods to 
have more potential. 


these: Etude he Leneaarehe (H infin- 
: A Review of the Literature). 
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AD-A234 721/9/GAR PC A03/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 

Final Evaluation Report of Computer Security Cor- 
poration: Citade! 

Final rept. 

C. Crescenzi, M. Oehler, and R. Smith. 1 Sep 88, 
26p Rept no. CSC-EPL-88/006 


The Citadel Security product has been evaluated by 
the National Computer Security Center (NCSC). Cita- 
del is considered to be a sub-system rather than a 
complete trusted computer system. Therefore, it was 
evaluated against a relevant subset of the require- 
ments in the Department of Defense Trusted Comput- 
er System Evaluation Criteria, dated December 1985. 
Specifically, the subset for this evaluation included 
identification authentication (IA), discretionary access 
control, and audit requirements. The NCSC evaluation 
team has determined that Citadel, when configured as 
tested, is capable of cope, Ramee ay} protection 
mechanisms for the IBM/PC/XT and PC/AT. Citadel 
requires each user to enter a user ID and a valid pass- 
word in order to gain access to the computer. Citadel 
maintains discretionary access control by mediating 
access to files. In addition, Citadel has the capability to 
audit system activity. Sub-systems are intended to be 
implemented on automatic data processing (ADP) sys- 
tems. Specifically, sub-systems are designed to add a 
level of assurance to an ADP system that has limited 
or ineffective security mechanisms. 


148,689 

AD-A234 722/7/GAR PC A03/MF A01 
National Computer Security Center, Fort George G. 
Meade, MD. 

Final Evaluation Report of Computer Accessories 
Inc., Private Access. 

Final rept. 

S. Schneider, C. Andrus, and R. Humphreys. 26 Apr 
88, 17p Rept no. CSC-EPL-88/007 


The product Private Access has been evaluated by the 
National Computer Security Center (NCSC). Private 
Access is considered to be a subsystem, rather than a 
complete trusted computer system, and therefore it 
was evaluated against a relevant subset of the security 
requirements in the Department of Defense Trusted 
Computer System Evaluation Criteria, dated Decem- 
ber 1985, here after referred to as the Criteria. The 
subsets for this product include Identification and Au- 
thentication (IA) and Audit. The NCSC evaluation team 
has determined that Private Access applies these se- 
curity features to any system that uses standard, 
dialup telephone lines for access to its systems. Pri- 
vate Access can protect one personal Computer from 
unauthorized access over a single telephone line. No 
security is provided for local operation. Private Access 
uses a variable password and fixed callback proce- 
dures to guarantee the authenticity of users and their 
location. Additionally, Private Access has time of use 
restrictions and an audit of IA actions. Private Access 
will turn on its host system giving an authorized user 
complete control over the host computer. The remote 
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access feature, used in conjunction with software not 
provided by the company, will allow the remote user to 
run the host computer without returning system control 
to the host. (This return to the default terminal occurs 
with some program calls). Private Access will power 
down the system if an illegal access attempt is made. 
A limit of 100 user ID’s/Passwords may be assigned. 
Privileged users can modify the trusted secure data 
base remotely. 
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AD-A234 974/4/GAR PC A04/MF A01 

SRI International, Menlo Park, CA. 

pan poco Security for Knowledge Based Systems. 
inal rept. 

T. F. Lunt, and T. D. Garvey. Dec 90, 61p RADC-TR- 

90. 


-406, 
Contract F30602-87-D-0094 


We discuss work aimed at defining a multilevel, man- 
datory security policy for knowledge based systems. 
We address two distinct issues: an effective implemen- 
tation formalism based on a multilevel, object oriented 
programming paradigm, and requirements for ensuring 
the corrections of inferences computed on the basis of 
possibly contradictory information from different 
access classes. We define requirements for an object- 
oriented system capable of handling multilevel object 
with a single access class. We then outline a method 
by which multilevel objects may be used to implement 
a simple knowledge based system built on production 
rules. We argue that the issues regarding correctness 
are similar to those of truth maintenance in standard 
knowledge based systems and may be addressed by 
similar methods. 
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AD-A235 183/1/GAR PC A03/MF A01 


National Computer Security Center, Fort George G. 
Meade, MD. 
eg Report of Micronyx incorporated: 


Final rept. 
D. M. Clawson, M. J. Oehler, and S. M. Rovansek. 
30 Sep 89, 38p Rept no. CSC-EPL-SUM-89/007 


The Micronyx Incorporated TRISPAN has been evalu- 
ated by the National Computer en Center 
(NCSC). The security features of the TRISPAN were 
examined against the requirements specified by the 
Computer Security Subsystem Interpretation of the 
Department of Defense Trusted Computer System 
Evaluation Criteria (CSSI) data 16 September 1988. 
The NCSC evaluation team has determined that the 
TRISPAN has some 1A/D2 class features, however, 
all requirements of a given class must be met for a 
subsystem to receive that rating. It has been deter- 
mined that the highest class at which the TRISPAN 
satisfies all the specified requirements of the CSSI is 
class 1A/D., DAC/D, and Audit/D. This report docu- 
ments the findings of the evaluation. 
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PBS1-198119/GAR PC A04/MF A01 
Information Resources Management Service, Vienna, 
VA 


Federal ADP and Tel ications Standards 


Apr 91, 61p 
Also available from Supt. of Docs. See also PB91- 
124479. 


The Handbook is a guide to Automated Data Process- 
ing (ADP) and telecommunications standards applica- 
ble to the acquisition and use of ADP and telecom- 
munications equipment and services. It contains rec- 
ommended terminology to incorporate standards in 
solicitation and includes a compilation of National and 
International standards which should be considered 
for use in satisfying requirements not covered by Fed- 
eral standards. 
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PB91-201004/GAR PC A05/MF A01 

National Inst. of Standards and Technology (CSL), 

Gaithersburg, MD. 

Application Portability Profile (APP): The U.S. Gov- 
System Environment Profile OSE/ 


Special pub. 
G. Fisher. Apr 91, 78p NIST/SP-500/187 
Also available from Supt. of Docs. 


An Open System Environment (OSE) encompasses 
the functionality needed to provide interoperability, 
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portability, and scalability of computerized applications 
across networks of heterogeneous hardware/software 
platforms. The OSE forms an extensible framework 
that allows interfaces, services, protocols, and sup- 
jin data formats to be defined in terms of nonpro- 

tions that evolve through open 
pubic, consensus-based forums. A selected suite of 
specifications that define these interfaces, services, 
protocols, and data formats for a particular class or 
domain of applications is called a profile. The Applica- 
tion Portability Profile (APP) is the U.S. Government's 
OSE profile. It was developed to provide functionality 
across a broad range of Federal applications. The 
report describes the service areas and components in- 
cluded in the APP and provides evaluations of recom- 
mended specifications for the majority of the service 
area components. Organizations should use the report 
to assist in determining which specifications may be 
applicable to their particular environments. 
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PB91-203133 Not available NTIS 
National Inst. of Standards and Tech (NCSL), 
— MD. Systems and Software Technology 


How the Government Shapes UNIX Standards. 
Final rept. 

J. A. Hall. 1989, 1 

Pub. in UNIX Worle 6, n4 p87(2) Apr 89. 


The National Institute of Standards and Technology 
(NIST) is actively or standards developing ac- 
tivities relating to the Applications Portability Profile 
(APP). A major component of the APP is POSIX (the 

Portable Operating System Interface for Computer En- 
vironments), and its relationship to the UNIX operating 
system. 
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AD-A235 165/8/GAR 
Massachusetts Inst. of Tech., Lexi 


Genetic 
Features for Pattern C 
Technical rept. 

E. |. Chang, and R. P. Lippmann. 11 Mar 91, 90p TR- 
892, ESD-TR-90-144, 
Contract F19628-90-C-0002 


PC A05/MF A01 
on. Lincoln Lab. 
to and Create 


Genetic algorithms were used to select and create fea- 
tures and to select reference exemplar patterns for 
machine vision and speech pattern classification 
tasks. On a 15-feature machine-vision inspection task, 
it was found that genetic algorithms performed no 
better than conventional approaches to feature selec- 
tion but required much more computation. For a 
speech recognition task, genetic algorithms required 
no more computation time than traditional approaches 
but reduced the number of features required by a 
factor of five (from 153 to 33 features). On a difficult 
artificial machine-vision task, genetic algorithms were 
able to create new features (polynomial functions of 
the original features) that reduced classification error 
rates from 10 to almost 0 percent. Neural net and near- 
est-neighbor classifiers were unable to provide such 
low error rates using only the original features. Genetic 
algorithms were also used to reduce the number of ref- 
erence exemplar patterns and to select the value of k 
for a k-nearest-neighbor classifier. On a .338 training 
pattern vowel recognition problem with 10 classes, ge- 
netic algorithms simultaneously reduced the number of 
ery: exemplars from 338 to 63 and selected k with- 

ut significantly decreasing classification accuracy. In 
all applications, tic algorithms were easy to apply 
and found solutions in many fewer trials than 
would be required by an exhaustive search. Run times 
were long but not unreasonable. These results sug- 
gest that genetic algorithms may soon be practical for 
pattern classification problems as faster serial and par- 
allel computers are developed. 
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Texture Classification and Segmentation Based on 
Neural Network Methods. 

Ph.D. Thesis. 

A. Visa. 1990, 51p ETN-91-99260 


The problem of automatic texture classification and 
the development of a method to classify stochastic 
textures were addressed. Real textures were seldomly 
found to be homogeneous so the developed method 
was also tested on segmentation of textured images. 
The need for a considerable amount of known sam- 
ples in the classical pattern recognition process is dis- 
cussed. A simplified process based on neural network 
methods, self organized topological feature map, and 
learning vector quantization is presented. 


148,697 
N91-22953/4/GAR PC A03/MF A01 
Technische Univ. Muenchen (Germany, F.R.). Anor- 
Sa Inst. 

Igorithm for Deconvolution by the Maximum En- 
tropy Method with Astronomical Applications. 
J. Reiter. 1990, 33p TUM-REPT-229, ETN-91-99254 
Sponsored by Dfg. 


The solution of a Fredholm integral equation of the first 
kind which is, in general, an ill posed problem, can be 
regularized by the Maximum Entropy Method (MEM), 
where the solution is reformulated as a nonlinear opti- 
mization problem with one or two, repectively, nonlin- 
ear constraints. In real life applications, however, this 
optimization problem is a large scale one with up to 

,000,000 unknowns to be determined. For the solu- 
tion of such problems, a numerical algorithm which is 
made to work most efficiently in modern multiproces- 
sor, vector computers is presented. The usefulness of 
the algorithm is illustrated by deconvolving optical pic- 
tures of the sky taken with astronomical telescopes. 
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AD-A234 700/3/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Artificial In- 
telligence Lab. 

Using Modular Neural Networks with Local Repre- 
sentations to Control Dynamic Systems. 

Annual rept. 1 Sep 89-30 Sep 90. 

C. G. Atkeson. 26 Mar 91, 18p AFOSR-TR-91-0452, 
Grant AFOSR-89-0500 


The objective of this research is to develop an artificial 
neural network with very fast learning. Major areas of 
activity during this period include developing cross vali- 
dation methods to refine parameters such as the dis- 
tance metric, developing parallel versions of the learn- 
ing algorithms which allow implementations to be 
scaled up by simply adding additional processing hard- 
ware, with a negligible penalty in processing time, and 
performing numerical experiments on simulated data 
to test the approach. We have also compared our ap- 
proach with other neural network approaches, and 
found that it provides equal or better performance. We 
have implemented versions of this approach on sever- 
al platforms: serial computers (standard Sun worksta- 
tions), digital signal processors (Intel i860), a parallel 
computer (Connection Machine), and using special 
purpose circuitry. We are now convinced we can per- 
form training and access sufficiently quickly to allow 
real time learning. 
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AD-A234 880/3/GAR PC A04/MF A01 
— Artificial Intelligence Consortium, Syracuse, 


Northeast Artificial Intelligence 
(NAIC). Volume 1. Executive Summary. 
Final rept. Sep 84-Dec 89. 

V. Weiss, and J. F. Brule. Dec 90, 71p RADC-TR-90- 
404-VOL-1, 

Contract F30602-85-C-0008 

See also Volume 2, AD-A234 881. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
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Consortium 


sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications systems control, automatic 
photointerpretation, time-oriented problem solving, 
speech understanding systems, knowledge-based 
reasoning and planning, and a knowledge acquisition, 
assistance, and explanation system. This volume pro- 
vides the Executive Summary of the NAIC. 
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AD-A234 881/1/GAR PC A07/MF A01 
Northeast Artificial Intelligence Consortium, Syracuse, 
NY. 


Northeast Artificial Intelligence Consortium 
(NAIC). Volume 2. Discussing, Using, and Recog- 
nizing Plans. 

Final rept. Sep 84-Dec 89. 

S. C. Shapiro, and B. Woolf. Dec 90, 137p RADC- 
TR-90-404-VOL-2, 

Contract F30602-85-C-0008 

See also Volume 3, AD-A234 882. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control, automatic pho- 
tointerpretation, time-oriented problem __ solving, 
speech understanding systems, knowledge base 
maintenance, hardware architectures for very large 
systems, knowledge based reasoning and planning, 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topic for this volume is the 
recognition of plans expressed in natural language, fol- 
lowed by their discussion and use. 


148,701 
AD-A234 882/9/GAR PC AO5/MF A01 
Northeast Artificial Intelligence Consortium, Syracuse, 


Northeast Artificial Intelligence Consortium 
(NAIC). Volume 3. The Versatile Maintenance 
Expert System (VMES). 

Final rept. Sep 84-Dec 89. 

S. N. Srihari, S. C. Shapiro, and S. J. Upadhyaya. 
Dec 90, 96p RADC-TR-90-404-VOL-3, 

Contract F30602-85-C-0008 

See also Volume 4, AD-A234 883. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control, automatic pho- 
tointerpretation, time-oriented problem solving, 
speech understanding systems, knowledge base 
maintenance, hardware architectures for very large 
systems, knowledge based reasoning and planning, 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topic for this volume is the 
exploration of methods for developing a versatile 
expert system for equipment maintenance. 
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AD-A234 883/7/GAR PC A08/MF A01 
oe Artificial Intelligence Consortium, Syracuse, 


Northeast Artificial 
(NAIC). Volume 4. Distributed Artificial Intelligence 
for Communications — Management. 

Final rept. Sep 84-Dec 8 

R. A. Meyer, and S. E. i Dec 90, 161p RADC- 
TR-90-404-VOL-4 

Contract F30602-85-C-0008 

See also Volume 5, AD-A234 884. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
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nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control, automatic pho- 
tointerpretation, time-oriented problem _ solving, 
speech understanding systems, knowledge base 
maintenance, hardware architectures for very large 
systems, knowledge based reasoning and planning, 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topic for this volume is the 
use of knowledge based systems for communications 
network management and control via an architecture 
for a diversely distributed multi-agent system. 
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AD-A234 884/5/GAR PC A03/MF A01 
* ae Artificial Intelligence Consortium, Syracuse, 


Northeast Artificial Intelligence Consortium 
(NAIC). Volume 5. Distributed oe for Dynam- 
ic Environments in the Presence Time Con- 
straints. P 

Final rept. Sep 84-Dec 89. 

S. E. Conry, R. A. Meyer, P. R. Cohen, and V. R. 
Lesser. Dec 90, 34p RADC-TR-90-404-VOL-5, 
Contract F30602-85-C-0008 

See also Volume 6, AD-A234 885. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created to conduct pertinent research in artificial 
intelligence and to perform activities ancillary to this 
research. This report describes progress during the ex- 
istence of the NAIC on the technical research tasks 
undertaken at the member universities. The topics 
covered in general are: versatile expert systems for 
equipment maintenance, distributed Al for communi- 
cations systems control, automatic photointerpreta- 
tion, time-oriented problem solving, speech under- 
standing systems, knowledge base maintenance, 
hardware architectures for very large systems, knowl- 
edge based reasoning and planning, and a knowledge 
acquisition, assistance, and explanation system. The 
specific topic for this volume is the real-time simulation 
of a distributed planning simulation in the context of a 
dynamic environment. 
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AD-A234 885/2/GAR PC A07/MF A01 

Northeast Artificial Intelligence Consortium, Syracuse, 
NY. 


Northeast Artificial Intelligence Consortium 
(NAIC). Volume 6. Building an Intelligent Assistant: 
The Acquisition, Integration, and Maintenance of 
Complex Distributed a 

Final rept. Sep 84-Dec 8! 

V. R. Lesser, and W. B. Crott. Dec 90, 127p RADC- 
TR- 90-404-VOL-6, 

Contract F30602-85-C-0008 

See also Volume 7, AD-A234 886. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 

Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control, automatic pho- 
tointerpretation, time-oriented problem __ solving, 
speech understanding systems, knowledge base 
maintenance, hardware architectures for very large 
systems, knowledge-based reasoning and planning, 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topic for this volume is the 
development of intelligent interfaces to support coop- 

erating users in their interactions with a computer. 
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AD-A234 886/0/GAR PC A03/MF A01 
_— Artificial Intelligence Consortium, Syracuse, 


Northeast Artificial Intelligence Consortium 
NAIC). Volume 7. Automatic P pr 
inal rept. Sep 84-Dec 89. 
J. Modestino, and A. Sanderson. Dec 90, 44p RADC- 
TR-90-404-VOL-7, 
Contract F30602-85-C-0008 
See also Volume 8, AD-A234 887. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 








Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control , automatic pho- 
tointerpretation, time-oriented problem solving, 
speech understanding systems, knowledge base 
maintenance, hardware architectures for very large 
systems, knowledge-based reasoning and planning, 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topics for this volume are the 
use of expert systems for automated photo interpreta- 
tion and other Al techniques to image segmentation 
and region identification. 
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AD-A234 887/8/GAR PC A04/MF A01 
Northeast Artificial Intelligence Consortium, Syracuse, 
NY 


Northeast Artificial Intelligence Consortium 
(NAIC). Volume 8. Artificial Intelligence Applica- 
tions to Speech Recognition. 

Final rept. Sep 84-Dec 89. 

H. Rhody, and J. Biles. Dec 90, 52p RADC-TR-90- 
404-VOL-8, 

Contract F30602-85-C-0008 

See also Volume 9, AD-A234 888. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC of the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control, automatic pho- 
tointerpretation, time-oriented problem _ solving, 
speech understanding systems, knowledge based 
maintenance, hardware architectures for very large 
systems, knowledge based reasoning and planning, 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topic for this volume is the 
design and implementation of a knowledge-based 
system to read speech spectrograms. 
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AD-A234 888/6/GAR PC A05/MF A01 
Northeast Artificial Intelligence Consortium, Syracuse, 
NY 


Northeast Artificial intelligence Consortium 
(NAIC). Volume 9. A Planner = ga for the Appii- 
cation of Indications and Warn 

Final rept. Sep 84-Dec 89. 

S. Nirenburg. Dec 90, 96p RADC-TR-90-404-VOL-9, 
Contract F30602-85-C-0008 

See also Volume 10, AD-A234 889. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control, automatic pho- 
tointerpretation, time-oriented problem __ solving, 

h understanding systems, knowledge based 
maintenance, hardware architectures for very large 
systems, knowledge based reasoning and planning 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topic for this volume is the 
design of a planning system for an Indications and 
Warning (IW) application. 
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AD-A234 889/4/GAR PC A03/MF A01 
ern Artificial Intelligence Consortium, Syracuse, 


Northeast Artificial Intelligence Consortium 
=— Volume 10. Time Oriented Problem Solv- 


ing 

Final rept. Sep 84- wy 

J. F. Allen. Dec 90, 23p ADC. TR-90-404-VOL-10, 
Contract F30602-85-C-000: 

See also Volume 11, AD-ADBA 890. 
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The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control, automatic pho- 
tointerpretation, time-oriented problem _ solving, 
speech understanding systems, knowledge base 
maintenance, hardware architectures for very large 
systems, knowledge-based reasoning and planning, 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topic for this volume is a 
model theory and axiomatization of a logic for reason- 
ing about planning in domains of concurrent actions. 
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AD-A234 890/2/GAR PC A05/MF A01 


Northeast Artificial Intelligence Consortium, Syracuse, 
NY. 


Northeast Artificial intelligence Consortium 
(NAIC). Volume 11. Knowledge Base Maintenance. 
Final rept. Sep 84-Dec 89. 

K. Bowen. Dec 90, 92p RADC-TR-90-404-VOL-11, 
Contract F30602-85-C-0008 

See also Volume 12, AD-A234 891. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control, automatic pho- 
tointerpretation, time-oriented problem solving, 
speech understanding systems, knowledge based 
maintenance, hardware architectures for very large 
systems, knowledge based reasoning and planning, 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topic for this volume is the 
use of logic programming methodologies for knowl- 
edge base maintenance. 
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AD-A234 892/8/GAR PC A06/MF A01 
Northeast Artificial Intelligence Consortium, Syracuse, 


Northeast Artificial Intelligence Consortium 

(NAIC). Volume 18. A Distributed Artificial Intelli- 
ence Approach to Information Fusion and Object 
lassification. 

Final rept. Sep 84-Dec 89. 

P. K. Varshney, and D. |. Sikka. Dec 90, 116p RADC- 

TR-90-404-VOL-18, 

Contract F30602-85-C-0008 

See also Volume 1, AD-A234 880. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communication system control, automatic pho- 
tointerpretation, time-oriented problem solving, 
speech understanding systems, knowledge base 
maintenance, hardware architectures for very large 
systems, knowledge based reasoning and planning, 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topic for this volume is the 
application of distributed Artificial Intelligence tools to 
the data fusion and classification problem of modern 
C3! systems. 
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AD-A234 893/6/GAR PC A04/MF A01 
Northeast Artificial Intelligence Consortium, Syracuse, 
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Northeast Artificial intelligence Consortium 
(NAIC). Volume 14. Knowledge Base Retrieval 
Using Plausible mami 
Final rept. Sep 84-Dec 
W. B. Croft, and P. R. ; Dec 90, 66p RADC- 
TR-90-404-VOL-14, 

Contract F30602-85-C-0008 
See also Volume 15, AD-A234 894. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was conduct pertinent re- 
search artificial intelligence and to perform activities to 
this research. This re describes progress during 
the existence of the NAIC on the technical research 
tasks undertaken at the member universities. The 
topics covered in general are: versatile expert system 
for equipment maintenance, distributed Al for commu- 
nications system control, automatic photointerpreta- 
tion, time-oriented problem solving, speech under- 
standing systems, knowledge base maintenance, 

hardware architectures for very large systems, knowl- 

edge-based reasoning and planning, and a knowledge 
acquisition, assistance, and explanation system. The 
specific topic for this volume is plausible inference as 
an effective computational framework for the retrieval 
of complex objects. 
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Northeast Artificial Intelligence Consortium, Syracuse, 
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(NAiG). Vol me 15. strategies for Coupling oun 
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and Numerical Computation in Knowledge 

oo Systems. 
Final rept. Sep 84-Dec 

. Suk. Dec 90, 76p RADC-TR-90-404-VOL-15, 
Contract F30602-85-C-0008 
See also Volume 16, AD-A234 895. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command. 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert for equipment maintenance, distributed Al for 
communications system control, automatic photointer- 
pretation, time oriented problem solving, speech un- 
derstanding systems, knowledge maintenance, 
hardware architectures for very large systems, knowl- 
edge based reasoning and planning, and a knowledge 
acquisition, assistance, and explanation system. The 
specific topic for this volume is coupling symbolic and 
numerical computation as an effective means of solv- 
ing problems in Knowledge Base Systems. 


148,713 


AD-A234 895/1/GAR PC A04/MF A01 
Northeast Artificial Intelligence Consortium, Syracuse, 
NY. 


Northeast Artificial intelligence Consortium 
(NAIC). Volume 16. Intelligent Signal Processing 
‘echni for Multi-Sensor Surveillance Sys- 
tems. 


he 3 pos Sep 84-Dec 
Rhody, and R. T. , Dec 90, 57p RADC- 
TR Oo. 404-VOL-16, 
Contract F30602-85-C-0008 
See also Volume 17, AD-A234 896. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and Office of Scientific 
Research. Its purpose was to conduct pertinent re- 
search in artificial intelligence and to perform activities 
ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control, automatic pho- 
tointerpretation, time-oriented problem __ solving, 
speech understanding systems, knowledge based rea- 
soning and planning, and a knowledge acquisition, as- 
sistance, and explanation system. The specific topic 
for this volume is intelligent signal processing tech- 
niques for multi-sensor surveillance systems. 
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148,7. 
Ab A236 896/9/' PC A04/MF A01 
Northeast nrificial Saitentes Consortium, Syracuse, 


Northeast Artificial Intelligence Consortium 
—— _— 17. High-Level Adaptive Signal 


ty rept. ep 84-Dec 8: 
H. Nawab, and V. nethng ‘Dec 90, 51p RADC-TR-90- 
404-VOL-1 7, 
Contract F30602-85-C-0008 
See also Volume 18, AD-A234 892. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control, automatic pho- 
tointerpretation, time-oriented problem _ solving, 
speech understanding systems, knowledge base 
maintenance, hardware architectures for very large 
system, knowledge based reasoning and planning, 
anda —a acquisition, assistance, and explana- 
tion system. The specific topic for this volume is the 
os ration of Artificial Intelligence and Signal Process- 

or allocating processing resources and adjusting 
po tbcan of low-level processing in accordance with 
evolving high-level interpretations of the signal gener- 
ating environment. 


148,715 
AD-A234 897/7/GAR PC AO5/MF A01 
Northeast Artificial Intelligence Consortium, Syracuse, 


Artificial Intelligence Consortium 
(NAIC). Volume 13. image Understanding and Intel- 
ligent Parallel —. 
Final rept. Sep 84-Dec 89. 
C. M. Brown. Dec 90, 79p RADC-TR-90-404-VOL-13, 
Contract F30602-85: 8 
See also Volume 14, AD-A234 893. 


The Northeast Artificial Intelligence Consortium (NAIC) 
was created by the Air Force Systems Command, 
Rome Air Development Center, and the Office of Sci- 
entific Research. Its purpose was to conduct pertinent 
research in artificial intelligence and to perform activi- 
ties ancillary to this research. This report describes 
progress during the existence of the NAIC on the tech- 
nical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile 
expert system for equipment maintenance, distributed 
Al for communications system control, automatic pho- 
tointerpretation, time-oriented problem __ solving, 
speech understanding systems, knowledge base 
maintenance, hardware architectures for very large 
systems, knowledge-based reasoning and planning, 
and a knowledge acquisition, assistance, and explana- 
tion system. The specific topics for this volume are var- 
ious aspects of parallel, structural and optimal tech- 
niques in computer vision. 


148,716 

AD-A234 925/6/GAR PC A07/MF A01 
Ohio State Univ., Columbus. Dept. of Computer and 
Information Science. 

Generic Tasks for Know! Based Problem 
Solving: Extension and New Directions. 

Final rept. 19 Dec 88-18 Dec 90. 

A a Feb 91, 140p AFOSR-TR-91- 


Grant AFOSR-89-0250 


AFOSR-sponsored research completed during 1989 
and 1990 has advanced the basic understanding of 
the structure of tasks in problem solving and how 
method selection can occur within knowledge based 
problem solving systems. The important notion of task- 
structure, providing a means of characterizing the rela- 
tion of task, method, and subtask, aids in the construc- 
tion of large, complex, and versatile systems. The 
analysis of the design task provides a good illustration 
of task structure methodology. Complexity analysis 
complements our understanding of the computational 
resource requirements of various cases of central 
solving tasks. 


148,717 
AD-A234 936/3/GAR 
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PC A04/MF A01 


Army Armament Research and Development Center, 
Dover, NJ. Fire Support Armament Center. 

Artificial Neural System for Object Classification 
and Orientation Estimation. 

Contractor rept. 

T. A. Grogan, J. D. Johnson, and F. Kuhl. Apr 91, 
64p Rept no. ARFSD-CR-91007 

Prepared in collaboration with Grogan (Timothy A.) 
Cincinnati, OH. 


The usefulness of self-organizing neural systems for 
the problems of object recognition and orientation esti- 
mation are discussed. Self-organizing neural systems, 
like unsupervised cluster algorithms from classical pat- 
tern recognition, are most useful when no predeter- 
mined labels are available to attach to input patterns 
which must be categorized by the system. However, 
this makes it necessary to assign a ‘natural’ category 
to the input stimuli from the environment. Only with 
some type of supervi: feedback will this natural cat- 
egory be associated with the proper labei for the input 
pattern. Without this teaching input, the internal, self- 
organizing principles of the system must be used to 
assign categories. These assigned categories may or 
may not coincide with the unique labels of an external 
supervisory system. 


148,718 

AD-A235 027/0/GAR PC A03/MF A01 
Maryland Univ., College Park. Computer Vision Lab. 
Understanding Object Classes: Modeling and 
Matching. 

Final rept. 1 Apr 86-31 Jan 9 

A. Rosenfield. 28 Feb 91, 20 "AFOSR-TR- 91-0254, 
Grant AFOSR-86-0092 


We have developed a general approach to the prob- 
lem of characterizing generic classes of objects and 
recognizing them in images. We consider only objects 
composed of simple parts, where the classes are de- 
fined by constraints on the properties of and relations 
among the parts. Object classes are characterized 


(modeled) in terms of both qualitative part properties * 


and relations. 


148,719 

AD-A235 267/2/GAR PC A03/MF A01 
Vanderbilt Univ., Nashville, TN. 

Research on intelligent Fault Detection and Repair 
Advisory Systems. 

Final technical rept. 1 Feb 87-31 Oct 90. 

G. Collins, J. Bourne, and A. J. Brodersen. Oct 90, 
13p AFOSR-TR-91-0499, 

Grant AFOSR-87-0144 


During the gr yo extension period, all of the original ob- 
jectives of the proposed research were met (where ob- 
jective number 3 was modified early in the original 
grant period involved in the study of models of diag- 
nostic belief rather than models based upon constraint 
propagation). The Adaptive Heuristic Reasoner 
system provides a consistent knowledge representa- 
tion paradigm based upon flexible associative network 
constructions which maximize the use of domain spe- 
cific terminology (objective one). All internal knowl- 
edge is consistently represented in belief function form 
(objective four), a form which supersedes rules in ex- 
pressiveness yet which externally retains the flavor of 
if-then constructs. 


148,720 

AD-A235 345/6/GAR PC A06/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Comparative Study of the Practical Characteristics 
of Neural Network and Conventional Pattern Clas- 
sifiers. 

Technical rept. 

K. Ng, and R. P. Lippmann. 19 Mar 91, 121p TR-894, 
ESD-TR-90-118, 

Contract F19628-90-C-0002 


Six pattern classifiers were implemented on a serial 
computer and compared using artificial and speech 
recognition tasks. Two neural network classifiers 
(radial basis function and high-order polynomial GMDH 
network) and four more conventional classifiers (Gaus- 
sian mixture, linear tree, KD-tree, and condensed K 
nearest neighbor) were investigated. These classifiers 
were chosen to be representative of different ap- 
proaches to the task of pattern recognition, and to 
complement and extend those that were investigated 
in a previous study. The goal was to analyze and com- 
pare the performance and behavior of the classifiers 
on different tasks in terms of classification error rate, 
complexity, memory requirements, and training and 


classification times. Radial basis function classifiers 
generaiized well to high-dimensional spaces, and pro- 
vided low error rates with training times that were 
much less than those of back-propagation classifiers. 
High-order polynomial classifiers provided intermedi- 
ate error rates, but often required very long training 
times. In addition, the decision regions formed did not 
extrapolate well to data-poor regions of the input 
space. 


148,721 
AD-A235 418/1 Not available NTIS 
- vr Research Council of Canada, Ottawa (Ontar- 


Senaee Intelligence. Volume 6, Number 4 
yon ce Informatique. Volume 6, Numero 4). 
lov 


87p 
Text in French and English. 
Availability: National Research Council of Canada, 
wa, Ont., Canada K1A OR6. PC $36.00. No copies 
furnished by DTIC/NTIS. 


Partial contents: Modeling the user’s conceptual 
knowledge in BGP-MS, a user modeling shell system; 
LP, a logic for representing and reasoning with statisti- 
= knowledge; Can Al planners solve practical prob- 
lems. 


148,722 

DE91011895/GAR PC A03/MF A01 

Lawrence Berkeley Lab., CA. 

~ computer security systems don’t work. 
Stevens. Feb 91, 22p LBL-30352, CONF- 

9105126-3 

Contract ACO3-76SFO00098 

DOE computer security group conference (14th), Con- 

cord, CA (USA), 7-9 May 1991. Sponsored by Depart- 

ment of Energy, Washington, DC. 


This paper gives reasons why it is difficult to secure 
computer systems. (LSP) 


148,723 
N91-22787/6/GAR 
(Order as N91-22769/4/GAR, PC — 
2) 


Computer Sciences Corp., Beltsville, MD. 

Validation and Verification of Expert Systems. 

L. Gilstrap. May 91, 8p 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 241-248. 


Validation and verification (V&V) are procedures used 
to evaluate system structure or behavior with respect 
to a set of requirements. Although expert systems are 
often developed as a series of prototypes without re- 
quirements, it is not possible to perform V&V on any 
system for which requirements have not been pre- 
pared. In addition, there are special problems associ- 
ated with the evaluation of expert systems that do not 
arise in the evaluation of conventional systems, such 
as verification of the completeness and accuracy of 
the knowledge base. The criticality of most NASA mis- 
sions make it important to be able to certify the per- 
formance of the expert systems used to support these 
mission. Recommendations for the most appropriate 
method for ee V&V into the Expert System De- 
velopment Methodology (ESDM) and suggestions for 
the most suitable approaches for each stage of ESDM 
development are presented. 


148,724 
N91-22789/2/GAR 
(Order as N91-22769/4/GAR, PC <— 
2 


Syscon Corp., Washington, DC. 

Reusable Knowledge Acquisition Shell: KASH. 

C. Westphal, S. Williams, and V. Keech. May 91, 16p 
In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 257-272. 


KASH (Knowledge Acquisition SHell) is proposed to 
assist a knowledge engineer by providing a set of utili- 
ties for constructing knowledge acquisition sessions 
based on interviewing techniques. The information 
elicited from domain experts during the sessions is 
gene by a question dependency graph (QDG). The 

IDG defined by the esses tay consists of a 
series of control questions about the domain that are 
used to organize the knowledge of an expert. The con- 
tent information supplies by the expert, in response to 
the questions, is represented in the form of a concept 





map. These maps can be constructed in a t 

bottom-up manner by the QDG and used by KASH to 
generate the rules for a large class of expert system 
domains. Additionally, the concept maps can support 
the representation of temporal prog ae Me high 
degree of reusability encountered in the QDG and con- 
cept maps can vastly reduce the development times 
and costs associated with producing intelligent deci- 
sion aids, training programs, and process control func- 
tions. 


148,725 
N91-22791/8/GAR 
(Order as N91-22769/4/GAR, PC A16/MF 


A02) 
Idaho National Engineering pon a Falls. 
Proven K 


‘oach to Prioritizing 
presese mong mae B 
D. R. Corsberg. May 91, 7p 
Contract DE-AC07-761D-01570 
In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 287-293. 


Many space-related processes are highly complex 
systems subject to sudden, major transients. In any 
complex process control system, a critical aspect is 
rapid analysis of the changing process information. 
During a disturbance, this task can overwhelm humans 
as well as computers. Humans deal with this by apply- 
ing heuristics in determining significant information. A 
simple, knowledge-based approach to prioritizing infor- 
mation is described. The approach models those heur- 
istics that humans would use in similar circumstances. 
The approach described has received two patents and 
was implemented in the Alarm Filtering System (AFS) 
at the Idaho National Engineering Laboratory (INEL). 
AFS was first developed for application in a nuclear 
reactor control room. It has since been used in chemi- 
cal processing applications, where it has had a signifi- 
cant impact on control room environments. The ap- 
proach uses knowledge-based heuristics to analyze 
data from process instrumentation and respond to that 
data according to knowledge encapsulated in objects 
and rules. While AFS cannot perform the complete di- 
agnosis and control task, it has proven to be extreme 
effective at filtering and prioritizing information. AF: 

wep used for over two years as a first level of analysis 
for human diagnosticians. Given the approach’s 
proven track record in a wide variety of practical appli- 
cations, it should be useful in both ground- and space- 
based systems. 


148,726 
N91-22797/5/GAR 

(Order as N91-22769/4/GAR, PC A16/MF 

02) 


Boeing Computer Services, Inc., Seattle, WA. 

Kno Repositories for Multiple Uses. 

K. Williamson, and P. Riddle. May 91, 15p 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 353-367. 


In the life cycle of a complex physical device or part, 
for example, the docking bay door of the Space Sta- 
tion, there are many uses for knowledge about the 
device or part. The same piece of knowledge might 
serve several uses. Given the quantity and complexity 
of the knowledge that must be stored, it is critical to 
maintain the knowledge in one repository, in one form. 
At the same time, because of quantity and complexity 
of knowledge that must be used in life cycle applica- 
tions such as cost estimation, re-design, and diagno- 
sis, it is critical to automate such knowledge uses. For 
each specific use, a knowledge base must be available 
and must be in a from that promotes the efficient per- 
formance of that knowledge base. However, without a 
single source knowledge repository, the cost of main- 
taining consistent knowledge between multiple knowl- 
bases increases dramatically; as facts and de- 
scriptions change, they must be updated in each indi- 
vidual knowledge base. A use-neutral representation 
of a hydraulic system for the F-111 aircraft was devel- 
oped. The ability to derive portions of four different 
knowledge bases is demonstrated from this use-neu- 
pv representation: one knowledge base is for re- 
esign of the device using a model-based reasoning 
ber lem solver; two knowledge bases, at different 
levels of abstraction, are for diagnosis using a model- 
based reasoning solver; and one knowledge base is 
for diagnosis using an associational reasoning prob- 
lem solver. It was shown how updates issued against 
the single source use-neutral knowledge repository 
can be propagated to the underlying knowledge bases. 


148,727 

N91-22930/2/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
es (Brazil). 


Hybrid Knowledge Representation Tool. 

G. Bittencourt. Nov 90, 14p INPE-5195-PRE/1663 
Presented at the 7TH Brazilian Symposium on Artificial 
— Campina Grande, Brazil, 12-16 Nov. 


A system is described for hybrid knowledge represen- 
tation. The system supports three different knowledge 
representation formalisms: First-order logic, termino- 
logical language, and semantic networks. The first- 
order pe hes formalism allows the representation of as- 
nal knowledge in the form of logic formulae, and 
Sacunatenaliin coined relation, a weaker but 
— ~ oma logic implication. The ——— 


pri 

malism also supports the calculation of subsumption 
between entity descriptions. Finally, 

work formalism allows the definition of hierarchies of 
classes and the calculation of inheritance with excep- 
tions, according to the skeptical strategy. The system 
also supports hybrid inferences taking into account the 
knowledge represented in different formalisms. All the 
algorithms involved in the inferences supported by the 
system are decidable, and according to a four-valued 
semantic definition, sound, and complete. The system 
was implemented in Common Lisp. 


148,728 
PB91-199018/GAR PC A03/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
puter Science. 


Lower Bounds for the Union-Find and the Split-" 


Find Problem on Pointer Machines. 
Technical rept. 
J. A. La Poutre. Oct 89, 31p RUU-CS-89-21 


A well-known result of Tarjan states that for all n and m 
= or > n there exists a sequence of n- 1 Union and m 
Find operations that needs at least 
Omega(m.alpha(m,n)) execution steps on a pointer 
machine that satisfies the separation condition. In 
other papers, the bound was extended to 
Omega(n-+n.alpha(m,n)) for all m and n. In the paper 
they prove that this bound holds on a eral pointer 
machine without the separation condition, and they 
prove that the same bound holds for the Split-Find 
problem as well. 


148,729 
PB91-199042/GAR 
Utrecht eames (Netherlands). Dept. of Com- 


PC A03/MF A01 


puter Science. 

Correctness of the Two-Phase Commit Protocol. 
Technical rept. 
J. van Leeuwen. Dec 89, 16p RUU-CS-89-34 


The 2-phase individual commit protocol is a standard 
algorithm for safeguarding the atomicity of transac- 
tions in a distributed system. A self-contained descrip- 
pon he the 2-phase commit protocol is presented and 
verified. 


148,730 

PB91-199075/GAR PC A03/MF A01 

Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 

Power Bound for Full Polymorph 
ower lor Ful 

Girard-Reynolds Typability 

F. Henglein. Apr 90, 21p RUU-CS-90-14 


The typability problem for the Girard-Reynolds Calcu- 
lus is an old and elusive problem. Neither nontrivial 
upper nor lower bounds have been known, not even 
whether the problem is decidable or not. In the paper 
the author presents the, as far as we know, first nontri- 
vial lower bound for Girard-Reyno Ids typability. Ex- 
panding on work by Kanellakis anc and Mitchell (KM89) 
and, in ular, Mairson (Mai90) on ML bility, it is 
proven that GR typability is DEXPTIME-hard. It is 
shown that a conventional (untyped) lambda-calculus 
representation of Boolean values, together with an 
analogue of Mairson’s fan-out pe results in a 
straightforward simulation of a deterministic Turing 
Machine ‘in the types’ for an exponential number of 
steps. This yields ye et another proof, principaily based 
on Mairson’s, of DEXPTIME-hardness of ML typability. 
Since the lambda-expression representing a Turing 
Machine computation simulates the Turing Machine 
also under beta-reduction it is easy to extend the lower 


Inference: 
E-Hard. 


148,734 


DETECTION & COUNTERMEASURES 


Acoustic Detection 


‘oof to a DEXPTIME-hardness result for 
is typabilty by mapping a rejecting com- 
ing lambda-expression. 


7 — iis ocsy) Onn NTIS 
ational Bureau —* , Gaithersburg, 
MD. Systems and Software T: Div. 

Static Analysis Tools for Software Certifi- 


cation. 

Final rept. 

Pub. in Proceedings Computer Security 
in ings of the National i 

Conference (11th), October 17-20, 1988, p290-298. 


The paper describes a suite of tools used in evaluating 
software for security certification. The tools are cur- 
rently being used on cryptographic software for secure 
Electronic Funds Transfer, but could be applied to 
other applications as well. 


148,732 

PB91-204107 Not available NTIS 
Pa a Commer Secutty Oe aac 
Data Encryption Standard: Past and Future. 

Final rept. 

M. E. Smid, and D. K. Branstad. 1 10p 

Pub. in Proceedings of the IEEE quae of Electrical 
and Electronics Engineers) 76, n5 p550-559 1988. 


The Data Encryption Standard (DES) is the first, and to 
the present date, ony 8 Publicly available 
algorithm that has been endorsed by the U. ern- 
ment. The paper deals with the past and future of the 
DES. It discusses the forces leading to the develop- 
ponent mag pees ete pe Bar te eae 
troversy re ing the proposed standard rep bs 

mid 1970's, the growing acceptance and por the 
standard in the 1980’s, and some recent develop- 
ments that could affect the future of the standard. 


DETECTION & 
COUNTERMEASURES 


Acoustic Detection 


148,733 

AD-A234 791/2/GAR PC A03/MF A01 
Texas Research Inst., Inc., Austin. 

Reliability Testing of Long Life Underwater Com- 


‘oceedings article. 
A. V. Bray, and S. L. Arnett. 1989, 13p 
Contract N00014-86-C-2272 
Availability: Pub. in Under Sea Defense ‘89 Confer- 
ence Proceedings Defense in Depth, p47-51 1989. 
— only to DTIC users. No copies furnished by 


No abstract available. 


148,734 
AD-A234 946/2/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 


Ground, a 

Direction and Location of Artillery Rockets by 
Acoustic Techniques. 

Final rept. Sep 70-Dec 90. 

A. A. Thompson, and C. K. Scherer. Apr 91, 44p 
Rept no. BRL-TR-3231 


This report discusses possible approaches to the de- 
tection and location oe artillery rockets by acoustic 
techniques. The acoustic signal is composed of rocket 
motor initiator noise, rocket motor burning noise, and 
ballistic wave noise. An acoustic model is applied to 
some test results. Distant detection of he pom artil- 
lery rockets was found to be possible under conditions 
of low ambient noise. The location accuracy depends 
on the distance between the source and the detector, 
as well as on meteorological conditions. In oo the 
launch point, one must be able to distinguish between 
the rocket motor initiation noise from the launch point 
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and the ballistic wave noise produced by the rocket in 
flight. Methods to improve the accuracy of location are 
suggested. Projections made for a foreign artillery 
rocket (140-mm, 3,500-lb thrust motor) show that de- 
tection in calm weather is possible to a range of 10 km 
from the launch point. Beyond 4 km, improved tech- 
niques are needed for locating the launch point with an 
error less than 200 m. Seismic and other related sig- 
nals generated near launch should be investigated for 
use as a complementary tool to improve location accu- 
racy. 


148,735 

AD-A235 259/9/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. School of Electrical Engi- 
neering. 

iaveetinetion of eee See 
es to Weak Source Localization with Large Sonar 
Arrays. 

Interim rept. 

M. D. Zoltowski. Mar 91, 50» NOSC-TD-2080, 
Contract N66001-87-D-0136 


The goal of this research effort is to develop simplified 
approaches to the weak signal detection/localization 
problem that perform comparable to Matched Field 
Processing using the entire array. This research ex- 
plored sub-optimal alternatives to Minimum Variance 
MFP that yield reduced computational complexity and 
do not require complete characterization of the under- 
water signal environment. 


148,736 

PATENT-4 986 755 Not available NTIS 
Department of the Navy, Washington, DC. 

Acoustic Target Doppler Simulator. 

Patent. 

J. K. Johnson. Filed 28 Mar 90, patented 22 Jan 91, 
4p AD-D014 844/5, PAT-APPL-7-501 074 
Supersedes PAT-APPL-7-501 074. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


It is useful to a sonar instructor to have a device which 
simulates Doppler shifting of recorded sonar signals. 
Such a device can consist of a digitizer operating at a 
fixed rate storing data in RAM. A variable read rate is 
calculated based on the desired Doppler shifting. Data 
are read from RAM at a variable rate higher or lower 
than the fixed rate and converted D to A before being 
sent to the student sonar operator. 


148,737 

PATENT-4 989 186 Not available NTIS 

Department of the Navy, Washington, DC. 

—— Tracking Sonar with False Target Detector. 
atent. 

D. W. Ricker. Filed 16 Aug 82, patented 29 Jan 91, 

6p AD-D014 843/7, PAT-APPL-6-414 125 

Supersedes PAT-APPL-6-414 125. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


A target tracking sonar associated with a moving plat- 
form incorporates a Kalman filter model and a false 
target detection capability characterized by compari- 
son of the estimated and actual acceleration to 
produce an error value which, if greater than a prede- 
termined threshold, namely the product of one half the 
estimated acceleration and the internal between peri- 
odic acceleration updates, generates a signal condi- 
tion to flag the false target. (Author) 


Infrared & Ultraviolet Detection 


148,738 

AD-A234 679/9/GAR 
Automated Sciences Group, Inc., Huntsville, AL. 
Boost Phase Optical Sensor System (BOSS). BOSS 
Test Report Phases 1 and 2. 


PC A03/MF A01 


Final rept. 
27 Mar 89, 42p Rept no. A278-30 
Contracts DASG60-88-C-0013, DASG60-89-C-0055 


The purpose of U.S. Army Strategic Defense Com- 
mand contract DASG60-88-C-0013 was to modify the 
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InfraRed Instrumentation System (IRIS) to develop a 
Boost-phase Optical Sensor System (BOSS). The 
BOSS is an airborne infrared sensor that would survey 
known launch sites, detect and automatically track 
SRBM class targets. This report documents comple- 
tion of the initial development and testing of the BOSS. 
The report compares program accomplishments to 
contract objectives, evaluates system performance, 
and outlines potential tactical roles for the BOSS that 
should be explored during the next development 
phase. The primary objective of this program was to 
prove-the-concept that a low-cost IR sensor built of 
off-the-shelf components can automatically track a 
Theater Ballistic Missile (TBM) from an airborne plat- 
form if provided a prior knowledge of launcher position 
and provide useful trajectory data to forces on the 
ground. Proof of this concept rested on the demonstra- 
tion of five fundamental principles: 1. ese ata 
known launch site, 2. Detection of the booster’s IR sig- 
nature, 3. Acquisition of the booster as a target, 4. 
Tracking of the target, and 5. Processing and relay of 
tracking data. 


148,739 

PAT-APPL-7-553 040/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Optical Fiber Refractometer. 

Patent Application. 

L. C. Bobb, and H. D. Krumboltz. Filed 16 Jul 90, 
28p AD-D014 845/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The index of refraction of a liquid is measured using an 
optical fiber refractometer having a light transmitting 
optical fiber by immersing a portion of the optical fiber 
in the liquid and launching light into one end of the opti- 
cal fiber at a selected non-zero launch angle with re- 
spect to the fiber axis. Light transmitted through the 
optical fiber is detected at the other end of the optical 
fiber and a determination is made of the index of re- 
fraction of the liquid in accordance with the detected 
light and the selected non-zero launch angle. By vary- 
ing the launching angles of the light the range of the 
refractometer is increased. The light transmitting opti- 
cal fiber is provided with a region having at least one 
tapered portion for further increasing the range of the 
refractometer. The tapered portion of the optical fiber 
is disposed between a reflective end of the optical 
fiber and the light source for providing single-ended 
operation. 


148,740 

PATENT-4 988 863 Not available NTIS 
Department of the Navy, Washington, DC. 

Optical Fiber Refractometer Launching Light at a 
Non-Zero Launch Angle. 

Patent. 

L. C. Bobb, and H. D. Krumboltz. Filed 3 Jan 90, 
patented 29 Jan 91, 10p AD-D014 841/1, PAT- 
APPL-7-460 436 

Supersedes PAT-APPL-7-460 436. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


The index of refraction of a liquid is measured using an 
optical fiber refractometer having a light transmitting 
optical fiber by immersing a portion of the optical fiber 
in the liquid and launching light into one end of the opti- 
cal fiber at a selected non-zero launch angle with re- 
spect to the fiber axis. Light transmitted through the 
optical fiber is detected at the other end of the optical 
fiber and a determination is made of the index of re- 
fraction of the liquid in accordance with the detected 
light and the selected non-zero launch angle. By vary- 
ing the launching angles of the light the range of the 
refractometer is increased. The light transmitting opti- 
cal fiber is provided with a region having at least one 
tapered portion for further increasing the range of the 
refractometer. The tapered portion of the optical fiber 
is disposed between a refractive end of the optical 
fiber and the light source for providing single-ended 
operation. 


Magnetic Detection 


148,741 
AD-A235 416/5/GAR PC A03/MF A01 


Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Geotechnical Lab. 

Geophysical Surveys for Location of a Suspected 
Abandoned Mine Opening: Grays Landing Site. 
Final rept. 

D. K. Butler, and T. B. Kean. Mar 91, 31p Rept no. 
WES/MP/GL-91-6 

Contract MIPR-CEORP-ED-90-48 


Results of magnetic and electromagnetic surveys at 
the Grays landing Lock and Dam site on the Mononga- 
hela River near Waynesburg, Pennsylvania, are pre- 
sented. the purpose of the surveys was to locate sus- 
pected abandoned mine openings in an area of the left 
abutment. Extensive subsurface mining of the Pitts- 
burgh Coal has been carried out in this area since the 
mid-to-late nineteenth century. Old mine maps and 
records indicate an 1882 drift opening into the Alicia 
No. 2 Mine in the right abutment area which could be 
under water during a 100-year flood event. Exploratory 
drilling in the left abutment has failed to encounter the 
opening. The area surveyed is rugged topographically 
and contains considerable surface metallic debris 
which represents possible noise sources for the geo- 
physical surveys. While the geophysical survey results 
are complicated, there are anomalies on both the mag- 
netic and electromagnetic data profiles which are iden- 
tifiable from one survey line to the next. An integrated 
geophysical anomaly map is presented. Three anoma- 
lous zones are identified which trend into a steep 
slope. One of these anomalous zones is consistent 
with the suspected location of the 1882 opening. An- 
other anomalous zone may be associated with a con- 
crete-lined drainage channel which is exposed on the 
riverward side of the slope and disappears into the 
slope; this anomaly trends toward a more recent, 
known, sealed mine opening. 


148,742 


PATENT-4 990 852 Not available NTIS 

Department of the Navy, Washington, DC. 

— Classifier for Electric Wire Detector. 
atent. 

J. L. Kirkland. Filed 7 Sep 73, patented 5 Feb 91, 6p 

AD-D014 852/8, PAT-APPL-5-395 321 

Supersedes PAT-APPL-5-395 321. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


Object detecting and classifying apparatus is dis- 
closed wherein signals, resulting from electromagnetic 
coupling between a search unit and an elongated, 
narrow, conductive object, are processed so as to pro- 
vide automatic indication of detection of an object of 
the type mentioned. The apparatus discriminates 
against false indications from background and spuri- 
ous signals and against signals from objects of other 
types by utilizing search unit means that produces suc- 
cessive signals having predetermined time relation to 
one another only when an object of the class sought is 
crossed, together with signal processing logic means 
responsive thereto, and recording and/or indicating 
means responsive to the logic means. 


Nuclear Explosion Detection 


148,743 


DE91011210/GAR PC A07/MF A01 
Los Alamos National Lab., NM. 

GRMPY ground-motion system control center. 

C. A. Watson. Apr 91, 128p LA-11801 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


The GRMPY ground-motion system was designed to 
collect surface ground-motion data in real time during 
underground nuclear explosions It has strong potential 
as a system to be used in the nuclear-weapons-testing 
verification arena. The system consists of a network of 
ground-motion stations in a star configuration. At the 
center of the star is a central control center. This 
report gives a brief overview of the control center hard- 
ware and software and summarizes operational tasks 
for fielding the system. The report concludes with an 
in-depth discussion of the control center software. 2 
refs., 2 figs. 





Personnel Detection 


148,744 

AD-A235 346/4/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 
ee. 

Trainable Texture Anomaly Detector Using the 
Adaptive Cluster Expansion (ACE) Method. 
Memorandum rept. 

S. P. Luttrell. 5 Nov 90, 399 RSRE-MEMO-4437, 
DRIC-BR-300023 


We derive an adaptive hierarchical maximum entropy 
estimate of probability density functions, whose math- 
ematical structure suggest the name ‘adaptive cluster 
expansion’ (ACE). We apply ACE to the problem of lo- 
cating statistically anomalous regions in otherwise ho- 
mogeneous textured images, which we demonstrate 
using several images of Brodatz textures. 


148,745 

DE91011101/GAR 

Los Alamos National Lab., NM. 
Report on security issues in database systems. 

L. M. Harris. Apr 91, 75p LA-11938-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This report reviews the procedures and methodology 
associated with the security evaluation of the Nuclear 
Weapons Complex Network (NWCnet) WBCN Gate- 
way software. NWCnet, built by the DOE Albuquerque 
Operations Office and the Computer Integrated Manu- 
facturing (CIM) Program Office, was an early attempt 
by the DOE to build a complex-wide network for classi- 
fied data processing. The development of NWCnet 
broke new ground in DOE computer security manage- 
ment and identified several complex security issues for 
which new security design and planning techniques 
were developed. The requirement for a comprehen- 
sive security evaluation of each NWCnet service com- 
ponent was established by the CIM Program Office in 
conjunction with the DOE Office of Safeguards and 
Security. The goals of the requirement were to estab- 
lish the network’s overall security and to provide a 
technical basis on which to certify and accredit the net- 
work. The DOE Center for Computer Security served 
as the focal point for this activity, functioned as a liai- 
son between the NWCnet project development team 
and the security examination teams, and was respon- 
sible for coordinating, planning, and conducting the 
software reviews. In the process of designing and eval- 
uating the WBCN Gateway software, significant knowl- 
edge was gained regarding the function of the soft- 
ware and the security evaluation process. Not only did 
the evaluators learn how to test software in the face of 
continual change, but they also began to understand 
how to evaluate the security of the network. This report 
documents the lessons learned from the evaluation 
activities and communicates this knowledge. The 
report focuses on the problems (and solutions) en- 
countered in testing a long-term project undergoing 
continual, major change. 64 refs. 


PC A04/MF A01 


Radiofrequency Detection 


148,746 
AD-A234 847/2/GAR PC A05/MF A01 
Raytheon Co., Waltham, MA. Special Microwave De- 


vices. 
Applications of Subsurface Radar for Mine Detec- 
tion 


Final rept. 15 Sep 87-31 Dec 90. 

S. Roy, R. S. Berkowitz, W. J. Graham, and D. 
Carlson. 31 Dec 90, 79p ARO-25258.1-EL, 
Contract DAAL03-87-K-0119 


The principles of a bistatic, forward-looking system for 
location and identification of isolated, shallow subsur- 
face objects are described. Experimental data ob- 
tained using such a system at L (1.55 MHz and 3.5 
MHz) is described, and the results of signal/image 
processing based on simple, approximate models are 
presented. The results indicate modest success in iso- 
lating target signatures under ideal testbed conditions, 
and indicate the need for improved modeling. 


148,747 
AD-A235 407/4/GAR PC A04/MF A01 


Defence Research Establishment, Ottawa (Ontario). 
Analysis of the North Truro Sea Clutter Data. 

H. C. Chan. Dec 90, 61p Rept no. DREO-1051 
Abstract in English and French. 


In this report we present the results of the analysis of 
sea-clutter data collected at North Truro, Massachu- 
setts by the MIT Lincoln Laboratory. The data were ob- 
tained in conditions typical of sea state 2 at X-, S-, L- 
bands, UHF and VHF. We examined the data both 
spectrally and statistically. The results showed that 
sea Clutter exhibited very different spectral character- 
istics at higher frequencies compared to those at lower 
frequencies. Experimental sea-clutter coefficients as a 
function of grazing angle at various frequency bands 
were obtained for up-swell and cross-swell conditions. 
Most sea-clutter models use the radar look direction 
relative to the wind direction as an input parameter 
(e.g., up-wind, cross-wind, etc). Hence a direct com- 
parison of sea-clutter magnitude with those calculated 
from models under different wind conditions was not 
made. Instead, we showed these results together with 
those calculated from two sea-clutter models, assum- 
ing up-wind and cross-wind conditions. The data were 
quite dissimilar in the low-grazing-angle regions to 
those predicted by the two models. 


148,748 

N91-22472/5/GAR 

Ohio State Univ., Columbus. 

Three Dimensional Scattering Center imaging 

Techniques. 

P. R. Younger, and W. D. Burnside. Mar 91, 143p 

NAS 1.26:188012, ESL-TR-722780-2, NASA-CR- 

188012 

Contract NAG2-542 

— in Cooperation with Pacific Missile Test 
enter. 


Two methods to image scattering centers in 3-D are 
presented. The first method uses 2-D images generat- 
ed from Inverse Synthetic Aperture Radar (ISAR) 
measurements taken by two vertically offset antennas. 
This technique is shown to provide accurate 3-D imag- 
ing capability which can be added to an existing ISA\ 
measurement system, requiring only the addition of a 
second antenna. The second technique uses target 
impulse responses generated from wideband radar 
measurements from three slightly different offset an- 
tennas. This technique is shown to identify the domi- 
nant scattering centers on a target in nearly real time. 
The number of measurements required to image a 
target using this technique is very small relative to tra- 
ditional imaging techniques. 


PC A07/MF A01 


Seismic Detection 


148,749 

AD-A234 533/8 Not available NTIS 
Royal Norwegian Council for Scientific and Industrial 
Research, Kjeller. 

Regional Seismic Arrays and Nuclear Test Ban 
Verification. 

D. M. Boore, C. B. Crouse, J. E. Vidale, S. G. 
Wesnousky, and F. Ringdal. Dec 90, 551p 

Contract F49620-89-C-0038 

Availability: Pub. in Bulletin of the Seismological Socie- 
ty of America, v80 ptB p1775-2325 Dec 90. Availability: 
Waverly Press, 480 E. Preston St., Baltimore, MD 
21202, PC$18.00. No copies furnished by DTIC/NTIS. 


No abstract available. 


148,750 

AD-A234 782/1/GAR PC A05/MF A01 
Southern Methodist Univ., Dallas, TX. 

Development of an intelli it Seismic Facility and 
Preparation for Participation in the Conference on 
Disarmament Group of Scientific Experts Techni- 
cal Tests. 

Semi-Annual rept. 1 Nov 88-1 May 89. 

E. Herrin, P. Golden, K. Thomason, C. Hayward, and 
H. Robertson. Jan 91, 94p Rept no. SMU-R-89-226 
Contract MDA972-88-K-0001 


This report presents information on the development 
of CD (Conference on Disarmament) stations, work- 
stations, and the U.S. Group of Scientific Experts Net- 
work for GSETT-2. It includes information on the de- 
velopment of seismic-station instrumentation under 
the VELA-UNIFORM Program from its inception in 


148,753 


ELECTROTECHNOLOGY 
Antennas 


1957, SMU’s participation in GSETT-1 Group of Scien- 
tific Experts Technical Tests - 1 in the Fall of 1984, and 
technical details on its development of the CD station. 
These details include technical specifications, func- 
tional requirements, software requirements, system 
components, Sun3-E workstation characteristics, 
SAVE and VISTA software characteristics, and INTE- 
LESEIS SYSTEM descriptions, Workstation develop- 
ment included a ruggedized system for field deploy- 
ment and a system for deployment at NDC. The 
USGSE Network has subsequently been deployed for 
GSETT Phase-2 beginning in January 1990. The over- 
all conclusion is that the concept of an operational off- 
— CD Station (INTELESEIS !) has been real- 
ized. 


148,751 


AD-A235 169/0/GAR PC A07/MF A01 
Oslo Univ. (Norway). Dept. of Geology. 
— Surveillance: Nuclear Test Ban Verifica- 


Technical rept. 1 Jan-31 Dec 90. 

E. S. Husebye, and B. O. Ruud. 27 Feb 91, 136p 
SCIENTIFIC-2, PL-TR-91-2049, 

Grant AFOSR-89-0259, ARPA Order-5299 


The project is aimed at seismic surveillance as part of 
on-going efforts for improving nuclear test ban verifica- 
tion capabilities. The problem is complex in the sense 
that underground explosions are most efficiently moni- 
tored by seismic means, but that the distinction be- 
tween signals emitted by natural earthquakes and ex- 
plosions remains unclear, at least at local and regional 
distances. In other words, seismic wave propagation in 
a heterogeneous Earth may easily mask specific 
source signatures. Section 2 presents a new scheme 
for seismic signal detection on the basis of three-com- 
ponent (3C) seismograph recording systems. A dual 
test statistics are introduced, namely a conventional 
STA/LTA on a stand alone basis or a combination of 
STA/LTA and a P-signal polarity measure. In the latter 
case a relatively low STA/LTA threshold can be used. 
An added advantage with the polarity estimate is that a 
corresponding slowness vector estimate is obtained. 
The detector is operated in three steps; (1) run detec- 
tor on a suit of bandpass filtered records, (2) compress 
raw detection log while retaining parameters from the 
best filter, and (3) group detected and identified 
phases into event families and estimate epicenter pa- 
rameters. 
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148,752 


DE91011775/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Evaluation of modified log-periodic antennas for 
pulse transmission. 

G. J. Burke. Apr 91, 30p UCRL-ID-106868 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


The log-periodic dipole (LPD) antenna can operate 
over a very wide frequency band, limited only by me- 
chanical constraints. However, the antenna is known 
to introduce significant distortion when radiating a tran- 
sient signal, due to its nonlinear phase versus frequen- 
cy response. A modified design has been proposed by 
Yatskevich and Fedosenko to reduce distortion of a 
pulse by making the phase response linear or, more 
generally, to develop a filter characteristic for com- 
pressing a signal such as a linear FM pulse. Some re- 
sults from numerical modeling of these linear-phase 
and FM-compression antennas are presented here to 
evaluate their effectiveness. 4 refs., 16 figs., 5 tabs. 


148,753 


PAT-APPL-7-607 955/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
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Metal-Glass Composite Field-Emitting Arrays. 
Patent Application. 

J. D. Ayers. Filed 1 Nov 90, 19p AD-D014 850/2 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A field emitting array is provided which comprises at 
least one thin wafer having electrically conducting fila- 
ments extending through a glass matrix between a first 
and second parallel surface of the wafer. At the first 
surface, the filaments extend beyond the plane of the 
glass matrix. The filaments extending beyond the first 
surface have an electron emitting coating on their cy- 
lindrical surfaces. The coating extends beyond the fila- 
ment end to create a shape that emits electrons when 
an electrical field is applied between the filaments and 
an anode. In an alternative embodiment, the filaments 
are recessed below the first surface and a conducting 
coating forms an extractor on that surface. 


Circuits 


148,754 

AD-A234 748/2/GAR PC A05/MF A01 
Boeing Aerospace and Electronics Co., Seattle, WA. 
X-Ray Tomographic Inspection of Printed Wiring 
Assemblies and Electrical Components. 

Interim rept. Jul 89-Jun 90. 

R. H. Bossi, and R. J. Kruse. 31 Oct 90, 86p WRDC- 
TR-90-4091, 

Contract F33615-88-C-5404 


The visibility of X-ray tomography techniques for print- 
ed wiring assembly (PWA) solder bond evaluation and 
several categories of electronic components has been 
studied. The effort was performed as a final testing 
task assignment in the Advanced Development of X- 
Ray Computed Tomography Application program. The 
primary area for testing was surface mount technology 
solder bonds. During the course of the task assign- 
ment several other categories of electronic devices 
were examined including transformers, connectors, 
and an optical transducer. Five different X-ray systems 
for computed vn gy (CT), laminography and ra- 
dioscopy were used. The results of this final task as- 
signment indicate that X-ray tomographic techniques 
can be useful for solder bond evaluation, and inner- 
layer trace analysis for PWA’s and as a failure analysis 
tool for a broad range of electrical and electronic com- 
ponents. Investment in PWA solder bond evaluation 
systems using X-rays commonly show a short term 
(<1 year) payback. The particular system to be used 
and the economic payback rate depends on the as- 
sembly design and manufacturing throughput. Radios- 
copy (real-time radiography) and scanned beam lamin- 
ography are the primary techniques recommended for 
solder bond evaluation. Printed wiring board innerlayer 
copper traces were imaged with laminographic inspec- 
tion using industrial CT systems. 


148,755 

AD-A235 396/9/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Nb/AIOx/Nb Trilayer Process for the Fabrication 
of Submicron Josephson Junctions and Low- 
Noise dc SQUIDs. 

M. Bhushan, and E. M. Macedo. 25 Mar 91, 4p JA- 
6573, ESD-TR-91-073, 

Contract F19628-90-C-0002 

Availability: Pub. in Applied Physics Letters v58 n12 
p1323-1325, 25 Mar 91. Available only to DTIC users. 
No copies furnished by NTIS. 


A trilayer deposition for making high quality all-refrac- 
tory Nb/AlOx/Nb Josephson junctions is described. 
The sputtering parameters were optimized to deposit 
very uniform Al films, less than 5 nm in thickness. We 
found that it was essential to keep the substrate tem- 
perature below 40C during Al deposition but not during 
Nb depositions. Rapid anodization of the Nb countere- 
lectrode allowed us to use positive photoresist as an 
anodization mask even for submicron geometries. The 
dc superconducting quantum interference devices 
made with this process have the lowest intrinsic 
energy sensitivity reported to date for an all-refractory 
technology. 


148,756 
MIC-91-03506/GAR PC E07/MF E01 
Defence Research Establishment, Ottawa (Ontario). 
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Evaluation of the HSPICE/RADSPICE circuit simu- 
lation code system (U). 

Technical note no. 90-33. 

G. T. Pepper, and R. E. Stone. c1990, 32p 


The study of radiation effects in modern electronic de- 
vices is currently of military and commercial interest. 
Detailed research in this area requires either extensive 
experimentation involving actual radiation sources and 
semiconductor devices (extremely resource-intensive) 
or accurate numerical simulations to substitute for the 
experiments. Since the HSPICE/RADSPICE code 
system permits detailed numerical simulations of sev- 
eral types of radiation effects in modern electronic de- 
vices and circuits, it has been selected for use in pre- 
liminary investigations in this field. This report summa- 
rizes the bilities of the RADSPICE code, providing 
a general description, including the range of applica- 
tions and the ease of use, how to construct electronic 
pe network listings, and the accuracy of results ob- 
tained. 


148,757 
N91-22502/9/GAR PC A04/MF A01 
+ ty Research Labs., Malibu, CA. 

HOLLOTRON Switch for Megawatt Lightweight 
Space Inverters. 

Final Report, 28 Sep. 1989 - 2 Nov. 1990. 

R. L. Poeschel, D. M. Goebel, and R. W. 
Schumacher. Mar 91, 57p NAS 1.26:187083, NASA- 
CR-187083 

Contract NAS3-25802 


The feasibility of satisfying the switching requirements 
for a megawatt ultralight inverter system using HOL- 
LOTRON switch technology was determined. The ex- 
isting experimental switch hardware was modified to 
investigate a coaxial HOLLOTRON switch configura- 
tion and the results were compared with those ob- 
tained for a modified linear HOLLOTRON configura- 
tion. It was concluded that scaling the HOLLOTRON 
switch to the current and voltage specifications re- 
quired for a megawatt converter system is indeed fea- 
sible —ae modified linear configuration. The experi- 
mental HOLLOTRON switch operated at parameters 
comparable to the scaled coaxial HOLLOTRON. How- 
ever, the linear HOLLOTRON data verified the capabil- 
ity for meeting all the design objectives simultaneously 
including current density (greater than 2 A/sq cm), 
volta fs kV), switching frequency (20 kHz), switching 
time (300 ns), and forward voltage drop (less than or 
equal to 20 V). Scaling relations were determined and 
a preliminary design was completed for an engineering 
model linear HOLLOTRON switch to meet the mega- 
watt converter system specifications. 


148,758 

PAT-APPL-7-544 298/GAR PC NO3/MF A01 
Department of the Navy, ——— ‘ 

Method for Providing EMI/EMP ~— we and 
Breakdown Protection in Composite Materials. 
Patent Application. 

a and J. Masi. Filed 20 Jun 90, 21p AD-D014 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This patent application discloses an electrical equiva- 
lent circuit and an electromagnetic prediction model 
for composite materials composed of conducting and 
semi-conducting particles, fibers, or flakes in a matrix 
of polymeric material for use in connectors, junction 
boxes, enclosures or similar electromagnetic shielding 
applications. The development of this model and pre- 
dictive capability will enable one to develop a range of 
composite materials with the desired nductivity, 
Corrosion Resistance, EM Shielding and Pulse Break- 
down — Only the use of a composite materi- 
al with electromagnetic (EM) shielding properties built 
into the material itself, combined with the use of con- 
ductive and semiconductive fillers that will minimize th 
corrosive effect of electrochemical potential differ- 
ences, will provide a total long-term solution to ensure 
that EM shielding and corrosion resistance is main- 
tained in these materials when they are used in ocean 
environments and aircraft environments. The equiva- 
lent circuit and model also considers the effect that 
oxides as semiconductor materials and electromag- 
netically/galvanically compatible conductive fillers 
also provide a basis for a new class of EMI and EMP 
composite materials that exhibit stable current and 
voltage controlled negative resistance. 


148,759 
PBS91-199752/GAR PC A04/MF A01 


MicroFab Technologies, Inc., Plano, TX. 

Automated Electronic Circuit Manufacturing Using 
Ink-Jet Technology. 

Final rept. 

D. B. Wallace. Jun 88, 73p NSF/ISI-88120 

Grant NSF-ISI87-60091 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


The feasibility of using ink-jet technology to write cir- 
cuits on PC board material and TAB substrate has 
been demonstrated. Several systems were evaluated 
and the most successful system used paraffin as a 
resist material on a copper substrate. The copper was 
etched and the paraffin subsequently removed to form 
the conductive paths of the circuit. Line widths down to 
0.004 inch were achieved, and line widths of 0.002 
inch were shown feasible. The generation of the print 
pattern from a computer file illustrated the potential of 
coupling a circuit writing system to an electrical CAD 
system to provide turnaround prototype circuits. 


Electromechanical Devices 


148,760 


MIC-91-03504/GAR PC E07/MF E01 

Defence Research Establishment, Ottawa (Ontario). 

Rudimentary overview of the capabilities and 

= concerning the finite-element method. 
eport no. 1067. 

J. J. A. Klaasen. c1991, 20p 


While a number of well-known methods are used to 
solve complicated electromagnetic scattering prob- 
lems in a pulse analysis, an increasi 

number of researchers now employ the finite-element 
method. This report presents the advantages and 
drawbacks of this method, especially the computation- 
al effort and computer memory storage required for 
nuclear electromagnetic pulse research in coupling 
~ interaction studies, simulator design and sensor 

jesign. 


148,761 


N91-22561/5/GAR PC A03/MF A01 
North Carolina Univ. at Charlotte. Dept. of Mechanical 
Engineering and Engineering Science. 
Magnetostrictive Direct Drive Motor. 

D. Naik, and P. H. Dehoff. 20 Mar 91, 22p NAS 
1.26:188006, TR-91-2, NASA-CR-188006 

Contract NAG5-1169 


High magnetostrictive materials such a 
Tb.3Dy.7Fe2, commercially known as TERFENOL-D, 
have been used to date in a variety of devices such as 
high power actuators and linear motors. The larger 
a en rg available in twinned single crystal 
TERFENOL-D, approx. 2000 ppm at moderate mag- 
netic field strengths, makes possible a new generation 
of magnetomechanical devices. NASA researchers 
are studying the potential of this material as the basis 
for a direct microstepping rotary motor with torque 
densities on the order of industrial hydraulics and five 
times greater than that of the most efficient, high 
power electric motors. Such a motor would be a micro- 
radian stepper, capable of precision movements and 
self-braking in the power-off state. Innovative mechan- 
ical engineering techniques are juxtaposed on proper 
magnetic circuit design to reduce losses in structural 
flexures, inertias, thermal expansions, eddy currents, 
and magneto-mechanical coupling, thus optimizing 
motor performance and efficiency. Mathematical 
models are presented, including magnetic, structural, 
and both linear and nonlinear dynamic calculations 
and simulations. In addition, test results on prototypes 
are presented. 


148,762 


N91-23055/7/GAR 
(Order as N91-23021/9/GAR, PC anes MF 
03 


) 
Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Four Quadrant Control of Induction Motors. 
|. G. Hansen. Mar 91, 8p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 279-286. 


National 





Induction motors are the nation’s workhorse, being the 
motor of choice in most applications due to their 
simple ru construction. It has been estimated that 
14 to 27 percent of the country’s total electricity use 
could be saved with adjustable speed drives. Until 
now, induction motors have not been suited well for 
variable speed or servo-drives, due to the inherent 
complexity, size, and inefficiency of their variable 
speed controls. Work at NASA Lewis Research Center 
on field oriented control of induction motors using 
pulse population modulation method holds the prom- 
ise for the desired drive electronics. The system allows 
for a variable voltage to frequency ratio which enables 
the user to operate the motor at maximum efficiency, 
while having independent control of both the 

and torque of an induction motor in all four quadrants 
of the speed torque map. Multiple er ma- 
chine drives were demonstrated, and work is on-going 
to develop a 20 hp average, 40 hp peak class of ma- 
chine. The pulse population technique, results to date, 
and projections for implementation of this existing new 
motor control technology are discussed. 


Electron Tubes 


148,763 


AD-A234 559/3/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

essed Collector Experiments on a Quasiopti- 
cal Gyrotron. 
Memorandum rept. 
T. A. Hardgreaves, A. W. Fliflet, R. P. Fischer, and 
M. L. Barsanti. 17 Apr 91, 15p 
Prepared in collaboration with Jaycor, Inc., Vienna, VA. 


A simple, single, ce pre collector has been 
tested on the quasiop oe (QOG) experiment 
at the Naval Research ratory (NRL). This is the 
first application of a depressed collector to a high 
power gyrotron, and was relatively easily accom- 
plished due to the natural separation of the electron 
beam and the output radiation in the QOC. Collector 
efficiencies as high as 50% and overall efficiencies up 
to 16% were observed. The output power reached 431 
kW with an overall efficiency of 13% and a collector 
efficiency of 41%. The collector efficiency was limited 
in this experiment due to interception of approximately 
15% of the electron beam on an undepressed section 
of the beam guide, a problem readily correctable with a 
small change in the beam guide dimensions. If this part 
of the electron beam was collected at the collector po- 
tential, the overall and collector efficiency would in- 
crease to 16% and 55% respectively. The maximum 
collector efficiency would increase to 58% (at high 
output power) and the best overall efficiency would in- 
crease to 20% (at lower output power). 


148,764 


AD-A235 221/9/GAR PC A03/MF A01 
California Univ., Irvine. 

Work Performed voy 1989-1990. 

Rept. for 1 May 89-30 — ; 

G. Benford. 30 Sep 90, 21p 

Contract NO0014-89-J-1759 


Studied was an X-band Backward Wave Oscillator 
(BWO) which could be filled both with a hard vacuum 
and with —— The observed power output was 
about 40MW in the vacuum BWO with a frequency of 
8.5 GHz and a bandwidth of 0.5GHz. After filling with 
i. the power output increased by a factor of 6. 

he bandwidth increased to 2 GHz, with a frequency 
up-shift of about 2 GHz. in addition, we tested four dif- 
ferent shapes of cathode, and found an optimum 
shape. 


Optoelectronic Devices & Systems 


148,765 


AD-A234 731/8/GAR PC AO5/MF A01 
Massachusetts Univ., Amherst. Dept. of Electrical and 
Computer Engineering. 


Picosecond Optoelectronic poe. 

Final rept. 1 Oct 84-30 Sep 87 

A. P. Defonzo, C. R. Lutz, and M. Jarwala. 1988, 97p 
AFOSR-TR-88-1191, 

Grant AFOSR-84-0377 


During the last year of the grant we began developing 
theoretical techniques for the analysis of the —- 
tion and radiation properties of the device structu 

These structures are comprised of a coplanar stripline 
coupled to a exponential tapered stripline antenna. We 
initiated the development of two models. One model 
describes the dispersion of coplanar striplines over a 
wide range of dimensions and frequencies. The model 
is full wave analysis in the spectral domain using Ga- 
lerkin’s method. 


148,766 


AD-A234 776/3/GAR PC A01/MF A01 
Rockwell International, Newbury Park, CA. Microelec- 
tronics Technology Center. 

Multigigahertz Semiconductor Lasers. 

ye = 28 Sep 90-8 Feb 91. 

8 Feb 91, 4p 

Contract N00014-90-C-2354 


The vendor has completed the processing of the first 
batch of high speed lasers. Device testing is in 
progress. In addition, the development of a package 
suitable for 20 GHz operation and 0.5 micron lithogra- 
phy to reduce the laser channel width are in process 
and on schedule. 


148,767 


AD-A234 836/5/GAR PC AO5/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Solid State Research. 

Quarterly technical rept. 1 May-31 Jul 90. 

A. L. McWhorter. 15 Aug = 90p ESD-TR-90-119, 
Contract F19628-90-C-000 


The research Aa one covered are Electrooptical De- 
vices, Quantum Electronics,Materials Research, Sub- 
micrometer Technology, Microelectronics, and Analog 
Device Technology. 


148,768 


AD-A235 014/8/GAR PC A03/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Electri- 
Materiel Ene and Computer Science. 

neering of Novel Semiconductor 
Structures. 


Final rept. 1 Jun 89-30 Nov 
J. Khurgin. 30 Nov 90, 21p AFOSR-TR- 91-0396, 
Grant AFOSR-89-0379 


The first experiments were done in the visible region of 
the spectrum, using familiar nonlinear material ZnSe in 
order to acquire experience in nonlinear spectroscopy. 
Highly sensitive measurements of the spectrum of 
nonlinear refractive index of ZnSe were done using the 
method of self-bending. This method, has shown si 
nificant advantage over conventional Kramers-Kronig 
method. The results of the measurements were some- 
what unexpected, since the nonlinear index of refrac- 
tion, n2 measured by us turned out to be quite large 
(10 to the -8th power sq. cm./W) and hard to explain 
using conventional wisdom of the thermally-induced 
bandgap shrinking. Therefore, we conducted addition- 
al set of measurements that gave the proof of the exci- 
tonic origin of the nonlinearity. After the near-infrared 
laser became fully operational, the main thrust was in 
the direction of investigation of nonlinear optical and 
electro-optical properties of the asymmetric coupled 
QW’s. Efforts to locate reliable sources of MBE-grown 
QW material had finally succeeded. First experiments 
on photoluminescence and photoconductivity spec- 
troscopy of asymmetric coupled QW’s started. The 
samples used had 25 -— QW periods each con- 
sisting of two Al<0.357 Ga <0.65> As QW’s, with 
thickness of 18A and 32A separated by 15A GaAs bar- 
rier. Thicker 100 A barriers separated the coupled 
QW’s from each other. The entire undoped multiple 
QW structure was sandwiched between n and p 
Al<0.35 Ga <0.65> As layers. 


148,769 


AD-A235 033/8/GAR PC A04/MF A01 
Human Engineering Lab., Aberdeen Proving Ground, 
MD. 


148,772 


ELECTROTECHNOLOGY 
Optoelectronic Devices & Systems 


Effects of Character Size, Polarity, 
and Font on Reading and Search Performance in 
Matrix-Addressable Displays. 

Technical memo. (Final). 

J. J. Decker, P. L. Kelly, K. Kurokawa, and H. L. 
Snyder. Feb 91, 66p Rept no. HEL-TM-6-91 


This research is the second in a series of experiments 
undertaken to develop optimum design criteria for 
matrix-addressable displays. This study examined the 
effects of character size, luminance modulation, font, 
and polarity on both contextual task (reading) perform- 
ance and performance in a random search task. The 
random search task consisted of locating a target 
letter or numerical within one of nine sectors on the 
display. Only upper case alphabetic characters and 
the numerals 0 through 9 were used. Using a font (3) 
by modulation (3) by polarity (2) by character size (3) 
within-subjects factorial design, only the main effects 
of character size, font, and polarity were found to be 
significant. There were no significant interactions. Post 
hoc analyses indicated that response speed increased 
as character size increased from a 7 x 9 matrix, toa 9 x 
11 matrix, to an 11 x 15 matrix. Post hoc analyses re- 
vealed that response times were longest with the max- 
imum dot font, but did not significantly differ between 
the Huddleston and Lincoin/MITRE fonts. Additional 
post hoc comparisons indicated that negative contrast 
(dark characters on a light background) produced sig- 
nificantly faster response times than did positive con- 
trast (light characters on a dark background). 


148,770 


AD-A235 034/6/GAR PC A04/MF A01 


Human Engineering Lab., Aberdeen Proving Ground, 
MD. 

Effect of Rotation on Legibility of Dot-Matrix Char- 
acters. 


Technical memo. (Final). 
K. Kurokawa, J. J. Decker, and H. L. Snyder. Feb 91, 
62p Rept no. HEL-TM-5-91 


When dot-matrix characters are rotated, as may be ina 
moving map display, their dot-matrix patterns are dis- 
torted and their legibility is thus affected. In this experi- 
ment, 16 subjects performed a random search task in 
which they were asked to look for a target in a random 
character pattern. The i variables were (a) 
the direction (clockwise or counterclockwise), (b) the 
angle of stimulus image rotation, and (c) the target 
character’s distance from the center of the screen, 
which was also the center of rotation. The dependent 
variables were response time and response correct- 
ness. Significant effects were found for the angle of 
rotation, the target character’s distance from the 
center, and the target character. The results indicate 
that (a) no angle-dependent mechanism is involved in 
performing this task and the angle of rotation influ- 
ences recognition mainly through the distortion of dot- 
matrix patterns; (b) the target character’s radial dis- 
tance from the center of the screen is the determining 
factor for search time, while the x and y coordinates of 
the target contributed to dot-matrix pattern distortion; 
and (c) the target characters interacted differently with 
the angle and distance factors to determine the extent 
of distortion and their legibility. Means to quantify the 
extent of distortion are discussed and the direction for 
future research is suggested. 


148,771 


AD-A235 094/0 Not available NTIS 
Optical Society of America, Washington, DC. 


of Papers Presented at the | 

Research Topical Meeting Held in Hilton Head, 
South Carolina on 26-28 March 1990. 

Mar 90, 253p 

Availability: Optical Society of America, 1816 Jefferson 
Pl, NW., Washington, DC 20036, PC $85.00. No copies 
furnished by NTIS/NTIS. 


No abstract available. 


148,772 


AD-A235 199/7/GAR PC A03/MF A01 
Aerospace Corp., El Segundo, CA. Lab. Operations. 


September 15,1991 103 





ELECTROTECHNOLOGY 
Optoelectronic Devices & Systems 


Lifetimes and Failure Mechanisms of W/Re Hairpin 
Filaments. 

Technical rept. 

K. T. Luey. 26 Feb 91, 31p TR-0090(5945-09)-1, 
SSD-TR-91-06, 

Contract F04701-88-C-0089 


A life test of tungsten or tungsten alloys hairpin fila- 
ments used in a high-reliability electron beam instru- 
ment has been carried out to improve knowledge of 
filament life and failure mechanisms as a function of 
temperature. These filaments are made of non-sag 
tungsten/3% rhenium (W/3% Re) wire. A steep re- 
duction in filament life is observed at 2760 K which is 
not predicted by models which assume thermal evapo- 
ration as the principal failure mechanism. Failure anal- 
ysis of the filaments shows that the sudden loss of life 
at 2760 K is the result of localized formation of hot 
spots caused by the accumulation of voids at grain 
boundaries. Examination of the crystal growth rates in- 
dicates that the recrystallization temperature, occurs 
near 2760 K for the non-sag W/3% Re wire used in 
these filaments. This suggests that void accumulation 
acts as the principal life-limiting failure mechanism; 
spontaneous recrystallization at 2760 K increases the 
rate of voids growth and causes a severe reduction of 
filament life. 


148,773 

AD-A235 211/0/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Thickness Measurements of Silicon Films Using 
Partial Coherence Interferometry. 

Final technical rept. Oct 88-Sep 89. 

M. N. McLandrich, and D. J. Albares. Feb 91, 28p 
Rept no. NOSC-TR-1372 


An optical system composed of a Michelson interfer- 
ometer, a short coherence length edge-emitting light 
emitting diode (ELED), and a fiber-optic-coupler probe 
has been described and used to measure the thick- 
ness of thin silicon charge-coupled device (CCD) films. 
The measurement precision for samples with a thick- 
ness of the order of 10 micrometers is better than 0.1 
micrometer and the range of thickness that can be 
measured can be from a few micrometers to hundreds 
of micrometers if a suitable source is used. The fiber 
probe assembly is adaptable for remote in situ meas- 
urements of samples within an etching chamber, and 
the measurement results can be used to control the 
sample etching process. The fiber probe also allows 
for localized measurements at selected positions 
across the area of the sample, and these results can 
be used for control of thickness uniformity. 


148,774 

AD-A235 212/8 Not available NTIS 

Optical Society of America, Washington, DC. 

Summaries of Papers Presented at the Nonlinear 

Dynamics in Optical Systems Topical Meeting Held 

~ = Oklahoma on 4-8 June 1990. Technical 
s' 

8 Jun 90, 470p 

Contract N00014-90-J-1767, Grant NSF-ECS90- 

04638 


Availability: Optical Society of America, 1816 Jefferson 
PI, NW, Mg DC 20036 $82.00 No copies fur- 
nished by DTIC/NTIS. 


No abstract available. 


148,775 

AD-A235 277/1/GAR PC A04/MF A01 
University of Southern California, Los Angeles. Dept. 
of Electrical Engineering Electrophyics. 

Center for the integration of Optical Computing 
Annual Technical Report 15 February 1990- 14 
February 1991. 

Annual rept. 

A. A. Sawchuk, and W. H. Steier. 15 Mar 91, 55p 
Grant AFOSR-90-0133 


Topics reviewed include: Optical interconnections, 
Lenslet array processors, Generalizable neural net- 
works, Spatial light modulators, MBE growth of Quan- 
tum well structures, Ultralow threshold laser arrays, 
Charge transport optical nonlinearities, Neural compu- 
tation of vision algorithms, Wave mixing at the band 

in Ill-V semiconductors, and Photorefractive opti- 
cal interconnections. 


148,776 
DE91011498/GAR 
Los Alamos National Lab., NM. 


104 


PC A03/MF A01 


VOL. 91, No. 18 


Evaluation of storage pret technology. 
R. A. Morris. Apr 91, 24p LA-12033-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


The radiographic imaging properties of conventional 
film/fluorescent screen detectors and the new storage 
phosphor (SP) technology are compared. Resolution, 
contrast and the signal-to-noise ratio (SNR) were 
measured over a range of the incident x-ray fluence of 
three orders of magnitude. Measurements were made 
at two photon energies: a heavily filtered 150-pkV x-ray 
machine and the 1.2-MeV flux from a (sup 60)Co 
source. The results are presented as plots of contrast 
and SNRs. The product of contrast and SNR is also 
calculated and used as an overall measure of the abili- 

of the detector to detect a small change in object 
thickness. Results indicate that at very low fluences 
the image quality of film and SP are comparable; how- 
ever, at higher doses, the increased contrast and SNR 
of _ produces a superior image. 2 refs., 10 figs., 2 
tabs. 


148,777 

DE91011729/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Summary of the laser working group. 

|. J. Bigio, N. A. Kurnit, W. R. Donaldson, K. Geissler, 
and T. Srinivasan-Rao. Oct 88, 17p BNL-46036, 
CONF-8810135-Summ 

Contract ACO2-76CH00016 

Switched-power workshop, Shelter Island, NY (USA), 
16-21 Oct 1988. Sponsored by Department of Energy, 
Washington, DC. 


The laser working group considered several options to 
deliver synchronized laser pulses of the required 
energy to the photocathode and laser triggered switch- 
es. These requirements actually decreased during the 
course of the workshop, and the values finally settled 
upon (<10 (mu)J in 100 fs at (approximately)250 nm 
for the photocathode and (approximately)20 mJ in 2 ps 
near either 250 nm or 1 (mu)m for the switches) were 
considered to be well within the state of the art. Some 
development work may be required, however, to pro- 
vide a system that has the desirable characteristics of 
stability, ease of use and low maintenance. The base- 
line concept, which is similar to a number of existing 
systems, utilizes doubled Nd:YAG-pumped dye oscilla- 
tor/amplifiers to produce an upconverted picosecond 
pulse that can be amplified to tens of mJ in a KrF ex- 
cimer laser. A fraction of the dye oscillator output is 
also compressed by means of a fiber-grating compres- 
sor and further amplified in a dye amplifier before being 
upconverted to produce the synchronized pulse for the 
photocathode. 9 refs., 1 fig. 


148,778 

MIC-91-03508/GAR PC E07/MF E01 
Defence Research Establishment, Ottawa (Ontario). 
Computer simulation of photocurrents in p-n junc- 
tions using RADSPICE. 


art no. 1063. 
G. T. Pepper, and R. E. Stone. c1990, 44p 


Computer-Aided Engineering (CAE) tools such as 
SPICE (Simulation Program with Integrated Circuit Em- 
phasis) have been successfully used for almost three 
decades to simulate the electrical performance of 
electronic devices and circuits. One such simulation 
program, RADSPICE, has the added feature of being 
able to simulate a useful range of radiation effects in 
electronics. This report investigates the simulation 
techniques used in RADSPICE for modelling photocur- 
rents produced by the interaction of ionizing radiation 
in p-n junctions. Using photocurrent modelling tech- 
niques, a method for creating and simulating a radi- 
ation hardened (for space radiation effects) Comple- 
mentary Metal Oxide Semiconductor (CMOS) Static 
Random Access Memory (SRAM) is _ illustrated. 
Sample simulations are provided for each of the photo- 
current models and the simulation results are com- 
pared with theoretical values. The limitations of the 
models and range of applicability are discussed. 


148,779 

N91-22547/4/GAR PC A03/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Onderzoek Aan een Thermisch Infrarood Detector 
Array (investigation of a Thermal Infrared Detec- 
tor Array). 

H. Bokhove, H. Slot, and P. Verhoeff. Dec 90, 32p 
BCRS-90-20, ETN-91-99158 

Contract BCRS PROJ. TE-1.18 

Text in Dutch. 


An IR test setup was realized, detector electronics 
were designed, built and tested, and measurements 
were performed using a detector representative for 
CATS (CAESAR Airborne Thermal Scanner). It is 
shown that the test setup allows the necessary meas- 
urements although the chopper disc has to be im- 
proved. The tests of the electronics show that the am- 
plifier part works well; the frequency characteristic can 
be improved by redimensioning, taking into account 
the detector resistance. The data acquisition does not 
work so well due to damage of multiplex circuits. The 
data acquisition triggering by the chopper has to be 
improved. The results of the measurements are prom- 
ising. 


148,780 
N91-22897/3/GAR 
(Order as N91-22883/3/GAR, PC — — 


2) 
Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). 
Lahrstuhl fuer Werkstoffe der Elektrotechnik. 
——— von .GaAs-Einkristallen Nach Dem 
Floating-Zone-Verfahren Unter Microgravity 
(Growing of GaAs Monocrystals after the Floating 
Zone Process under Microgravity). 
F. M. Herrmann. ey 90, 4p 
Text in German. In Dir, Fourth Summer School in Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 135-138. 


GaAs as a semiconductor material, is gaining impor- 
tance in the field of opto-electronics and very rapid 
microelectronic circuits. Therefore, requirements for 
purity and homogeneity are higher, and crystal growth 
processes must to be improved. The advantages of 
the Floating Zone (FZ) process under microgravity are 
given. Microgravity experiments are described. 


148,781 
N91-23057/3/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03) 


Jet Propulsion Lab., Pasadena, CA. 

Scientific CCD Technology at JPL. 

J. Janesick, S. A. Collins, and E. R. Fossum. Mar 91, 
7p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 294-300. 


Charge-coupled devices (CCD’s) were recognized for 
their potential as an imaging technology almost imme- 
diately following their conception in 1970. Twenty 
years later, they are firmly established as the technolo- 
gy of choice for visible imaging. While consumer appli- 
cations of CCD’s, especially the emerging home video 
camera market, dominated manufacturing activity, the 
scientific market for CCD imagers has become signifi- 
cant. Activity of the Jet Propulsion Laboratory and its 
industrial partners in the area of CCD imagers for 
space scientific instruments is described. Require- 
ments for scientific imagers are significantly different 
from those needed for home video cameras, and are 
described. An imager for an instrument on the CRAF/ 
Cassini mission is described in detail to highlight 
achieved levels of performance. 


148,782 

PATENT-4 987 377 Not available NTIS 
Department of the Navy, Washington, DC. 

Field Emitter Array Integrated Distributed Ampilifi- 
ers. 

Patent. 

H. F. Gray, and R. F. Greene. Filed 31 Oct 89, 
patented 22 Jan 91, 29p AD-D014 840/3, PAT- 
APPL-7-429 731 

Supersedes PAT-APPL-7-429 731. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- ’ 
ton, DC 20231 $1.50. 


Distributed amplifiers in integrated circuit form wherein 
dielectric material and electrically conductive material 
combine to form field emitter cathodes, grids, and 
anodes in a module forming one or more amplifier cells 
embedded in a matrix of reactive impedances that 
form companion stripline-like transmission lines in a 
vacuum or sufficiently low pressure gas such that elec- 
trons remain unscattered during travel over trajector- 
ies from cathode to anode in a cell. 


148,783 
PB91-199364/GAR PC E05/MF E05 





Paris-6 Univ. (France). Lab. d’Acoustoelectricite. 
Resonateur a Ondes Elastiques (Elastic Wave Res- 
onator). 

Final rept. 

E. Dieulesaint, and D. Royer. 30 Nov 90, 27p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, ‘aris 
(France). Centre de Documentation de |’Armement. 


The authors investigated and constructed elastic-wave 
resonators to test the feasibility of using them in touch- 
sensitive screens. The drawback of touch-control 
screens now in use, which operate on capacitance 
effect, is that the panels must be embedded with a net- 
work of electrodes or linking wires. The authors show it 
is possible to excite in a panel an elastic-wave mode 
that is sensitive to the touch of a finger, using simple 
piezoelectric resonators. The resonators are bars 
mounted on the edge of the panel, with perpendicular 
polarization in the direction of the waves. A touch-con- 
trol screen made of 4 rows and 5 columns of delay 
lines was constructed. When a finger touches one of 
the 4 X 5 menu boxes, two diodes indicating row and 
column light up. 


148,784 
PB91-199760/GAR PC A04/MF A01 
II-VI Inc., Saxonburg, PA. 

Lattice Matching CdTeSe Substrates for Improved 
HgCdTe Epitaxy. Phase 1. 

Final rept. 

D. R. Nichols. Aug 88, 60p NSF/ISI-88114 

Grant NSF- 18187-80397 

Sponsored by Nationel Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


Substrate defects and deficiencies are major contribu- 
tors to epilayer/device degradation and yield losses in 
the manufacture of large area epitaxial HgCdTe infra- 
red focal plane arrays. Researchers grew ten CdTeSe 
ingots, using a 10-zone, overpressure controlled, hori- 
zontal Bridgman (HB) furnace. Low dispersed pattern 
etch pit densities and narrow x-ray double crystal rock- 
~. curve half widths indicate high potential for HB 

TeSe improved crystallinity. Six ingots yielded 
wafers clear of all precipitates larger than 1 microme- 
ter in size. The distribution coefficient of Se in CdTe 
was confirmed to be about 1.00 leading to uniform Se 
concentrations over large distances within an ingot. 
This = CdTeSe high potential for uniform, large 
area lattice matching to specific HgCdTe composi- 
tions. 


148,785 

PB91-203349 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Radiation Physics Div. 

Stable, High Quantum Efficiency Silicon Photo- 
diodes for Vacuum-UV Applications. 

Final rept. 

R. Korde, L. R. Canfield, and B. Wallis. 1988, vr. 
Pub. in Proceedings of SPIE (Society of Photo- ptical 
Instrumentation Engineers) Ultraviolet Technology Il, 
Orlando, FL., April 4-5, 1988, p153-160. 


Silicon photodiodes have been developed by defect- 
free phosphorus diffusion having practically no carrier 
recombination at the Si-SiO2 interface or in the front 
diffused region. The quantum efficiency of these pho- 
todiodes was found to be around 120% at 100 nm. 
Unlike the previously tested silicon photodiodes, the 
developed photodiodes exhibit extremely stable quan- 
tum efficiency over extended periods of time. Current- 
ly, the authors are investigating the possibility of using 
these photodiodes as vacuum ultraviolet detector 
standards. 


148,786 
PB91-203976 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Technology Div. 
tntograted-Optic Waveguide Glass Lasers. 

inal 
P A. Sanford, K. J. Malone, and D. R. Larson. 1991, 


1p 
Pub. in hag oy s of Optical Fiber Communication 
i 


Conference, San 
p27. 


Rare-earth-doped integrated-optic waveguide devices 
offer new miniaturized cw and pulsed lasers, amplifi- 
ers, and other active elements. Fabrication methods 
which use bulk glasses as well as chemical-vapor dep- 
osition techniques are being explored. 


lego, CA., February 18-22, 1991, 


Power & Signal Transmission Devices 


148,787 

MIC-91-03174/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Atmospheric corrosion of transmission line con- 
ductors: Environmental field studies. 

Report no. 90-199-K. 

H. Leung, and K. S. Youshiki-Gravelsins. c1990, 39p 


The study reports on field studies to identify pollutants 
responsible for atmospheric corrosion of transmission 
line conductors, and predicting the remaining life of 
those conductors. The field study objectives were to 
study the environmental conditions at selected trans- 
mission line sites where corrosion has been severe 
and/or conductor samples have been analyzed, and to 
compare the data collected with that available from the 
Ontario Ministry of the Environment. 


148,788 

MIC-91-03180/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Inte: tation of conductor test data and predic- 
tion of remaining life. 

Report no. 90-144-K. 

D. G. Havard, and J. R. Meale. c1990, 26p 


This report provides an overview of the tests done on 
conductors, and includes statistical and engineering 
interpretations of results which can be used to guide 
the overall refurbishment program. Loss of zinc from 
the galvanized steel core of 77 unenergized overhead 
line sections were tested and ranked. A data base was 
created in support of the continuation of the refurbish- 
ment activity. 


148,789 

PB91-207993/GAR PC A03/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 

Industrial Advisory Services and Training. Egypt. 
Technical Report: Manufacturing and Testing of 
Medium Tension Power Cables. 

M. J. Hoelzer. 29 Sep 90, 45p DP/ID/SER.A/1392 
See also PB91-159905. Sponsored by Government of 
the Arab Republic of Egypt, Cairo. 


The report is on manufacturing and testing of medium 
tension power cables in Egypt. It covers (1) project ob- 
jectives: improving quality of cross-linked polyethylene 
cable production; (2) testing the quality of incoming 
material; (3) machinery and equipment; (4) improving 
qualification of staff and training. Recommendations 
are included. 


Resistive, Capacitive, & Inductive 
Components 


148,790 

AD-A235 223/5/GAR PC A04/MF A01 
Hughes Aircraft Co., El Segundo, CA. Electro-Optical 
and Data Systems Group. 

Investigation of Polyb Resins in 
Multilayer Thin Films { _~ Electronic Packaging. 

Final rept. Jan 89-Sep 90 

S. O. Fong, and J. W. Peters. Feb 91, 57p WRDC- 
TR-90-4135, 

Contract F33615-88-C-5509 


Polybenzocyclobutene dielectric films were found to 
exhibit significant advantages compared to polyimides 
for multichip multilayer packaging applications. Al- 
though PBCB films must be cured in an oxygen-free 
environment and are somewhat more sensitive to 
warpage/stress than polyimides, they are significantly 
superior with respect to moisture resistance, lower di- 
electric constant and leveling or planarization over 
rough surface topography. The adhesion of PBCB 
films to copper, aluminum and silicon without adhesion 
promoters is excellent. Tests to date with PBCB as a 
multilevel dielectric with both a counter/decoder cir- 
cuit and an analog circuit, in conjunction with via post 
interconnects, reveal the potential for the reliable fabri- 
cation of high speed and high density multichip/multi- 
layer modules. 


oe 





148,791 
AD-A235 400/9/GAR PC A02/MF A01 


148,794 


ELECTROTECHNOLOGY 
Semiconductor Devices 


Princeton Univ., NJ. Dept. of Civil Engineering and Op- 
erations Research. 

Acceleration insensitive R ee 

Final rept. 1 Oct 87-30 Ni 


P. C. Lee. Feb 91, 7p ARO-25289. 7-EG, 
Contract DAALO3-87-K-0125 


The objective of the research is to study the sensitivity 
of frequency — when the crystal resonator is 
subject to an acceleration of arbitrary direction. The 
acceleration produces force which causes 
stresses in the resonator. These stresses, in turn, 
affect the frequency shift. A numerical analytical ap- 

proach has been developed and employed to compute 
systematically how the acceleration sensitivity de- 

pends on a number of parameters , such as the sup- 
port orientation, support structures, plate thickness, 
plate orientation, ratio of mass of electrodes to mass 
of the plate, and the location of electrode mass. It is 
found that by controlling one or a combination of these 
parameters, the acceleration sensitivity can be re- 
duced for resonators without electrodes. For resona- 
tors with electrodes, the unevenly distributed electrode 
masses may be one of the dominating causes of the 
wide variations of observed acceleration sensitivity. 
Acceleration sensitivity may, therefore, be reduced 
oo by placing electrode mass symmetrically 

with respect to the center of the plate. 


Semiconductor Devices 


148,792 

AD-A234 573/4/GAR PC A03/MF A01 
Defense Logistics Agency, Alexandria, VA. 
Forecasting Digital Microcircuit 

Final rept. 

pte Balwally. Mar 91, 16p Rept no. DLA-91- 


This report documents a procedure for yomoeg 
ital microcircuit Obsolescence at the Defen lec- 
tronics Supply Center, Dayton, OH. Obsolescence is 
caused by rapid advancement in digital technology 
and decrease in commercial demand while military 
demand still continues. In logistics parlance, parts ob- 
solescence is known as a Diminishing Manufacturing 
Source (DMS) problem. Continued supply of an obso- 
lete DMS item is assured via substitution, alternate 
sourcing or a one time buy equal to the lifetime require- 
ments of the item. Emulation is a recent alternative 
which explores the possibility of replacing obsolete 
digital microcircuits with state of the art devices which 
can be manufactured and supplied on demand. The 
report recommends use of a statistical model which 
forecasts DMS items from a population of presently 
non-DMS items belonging to obsolete digital microcir- 
cuit technologies. The items forecast by the model 
should be evaluated for their emulation potential. 


148,793 
AD-A234 736/7/GAR PC A02/MF A01 
IBM Thomas J. Watson Research Center, Yorktown 
= hts, NY. 

face Passivation Failure in Integrated Ther- 
— Oxidation Processing. 
M. Liehr, M. Offenberg, S. R. Kasi, and G. W. 
Rubloff. 1990, 7p Rept no. TR-10 
Contract N00014-89-C-0104 
Availability: Pub. in Abstracts of the Conference on 
Solid State Devices and Materials (22nd) p1099-1102 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Ultraclean, integrated MOS oxide fabrication has been 
investigated for the first time by combining (1) surface 
cleaning in inert ambient, (2) wafer transfer through ul- 
trahigh vacuum, and (3) thermal oxidation in a UHV- 
based rector. Device-quality oxide structures are ob- 
tained under suitable conditions, while under other cir- 
cumstances chemical mechanisms severely degrade 
electrical performance: even in ultraclean environ- 
ments, impurity-related silicon (Si) etching reactions 
before oxidation degrade oxide quality, but this can be 
avoided by appropriate use of passivating oxide films 
which prevent roughness associated with etching. 


148,794 

AD-A234 737/5/GAR PC A03/MF A01 
IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 
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High Resolution Electron Energy Loss Spectros- 
copic Characterization of Insulators for Si Tech- 


nology. 

M. Liehr. 1990, 22p Rept no. TR-11 

Contract N00014-89-C-0104 

Availability: Pub. in Jnl. of Electron Spectroscopy and 
Related Phenomena, v54/55 p1013-1032 1990. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


a resolution electron energy loss spectroscopy 
(HREELS) in conjunction with a number of other sur- 
face analytical techniques has been applied to study 
semiconductor and insulator surfaces and interfaces 
of technological importance. Results are presented for 
HREELS applied to characterize single-crystalline 
SiO2 surfaces, CaF2/Si(111) interfaces, as well as thin 
film SiO2Si(100) grown in-situ by thermal oxidation or 
by chemical vapor deposition. Interface phonons can 
be identified for thin expitaxial insulator films and thin 
films properties (dielectric function) can be obtained 
for thin amorphous films. The mechanisms of hydro- 
carbon removal from Si wafers by HF and ultraviolet- 
ozone cleaning, processes crucial for Si technology, 
are revealed. 


148,795 

AD-A234 738/3/GAR PC A01/MF A01 
IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 

Ultraclean, Integrated Processing of Thermal 
Oxide Structures. 

M. Offenberg, M. Liehr, G. W. Rubloff, and K. 
Holloway. 17 Sep 90, 5p Rept no. TR-12 

Contract N00014-89-C-0104 

Availability: Pub. in Applied Physics Letters, v57 n12 
p1254-1256, 17 Sep 90. Available only to DTIC users. 
No copies furnished by NTIS. 


Ultraciean, integrated metal-oxide-semiconductor 
oxide fabrication has been investigated for the first 
time by combining (1) surface cleaning in inert ambi- 
ent, (2) wafer transfer through ultrahigh vacuum, and 
(3) thermal oxidation in an ultrahigh vacuum-based re- 
actor. Device quality oxide structures are obtained 
(evidenced by dielectric breakdown characteristics for 
Al gate capacitors) under suitable conditions, while 
under other circumstances chemical mechanisms se- 
verely degrade electrical performance; even in ultra- 
clean environments, impurity-related Si etching reac- 
tions before oxidation degrade oxide quality, but this 
can be avoided by appropriate use of passivating oxide 
films which prevent roughness associated with etch- 
ing. 


148,796 

AD-A234 739/1/GAR PC A01/MF A01 
IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 

Vapor Phase Hydrocarbon Removal for Si Proc- 


essing. 
5 R. Kasi, and M. Liehr. 12 Nov 90, 5p Rept no. TR- 


1 

Contract N00014-89-C-0104 

Availability: Pub. in Applied Physics Letters, v57 n20 
p2095-2097, 12 Nov 90. Available only to DTIC users. 
No copies furnished by NTIS. 


Ultraviolet/Oxygen (UV/O2) based vapor phase 
cleaning of Si(100) surfaces doped with specific organ- 
ic molecules has been studied by surface and gas ana- 
lytical techniques. The treatment results in chain scis- 
sion and carbon volatization as CO and CO2. At room 
temperature partial trapping of carbon-containing spe- 
cies in the oxide is observed, while at elevated tem- 
peratures complete hydrocarbon removal occurs. UV/ 
O2-cleaned samples closely resemble those produced 
by the standard RCA clean in terms of hydrocarbon 
removal and oxide formation nd this process appears 
suitable as vapor phase final Si wafer clean. 


148,797 

AD-A234 837/3/GAR PC A03/MF A01 
Army Lab. Command, Fort Monmouth, NJ. Electronics 
Technology and Devices Labs. 

Role of EEPROM Devices in Upcoming ISDN Appii- 
cations. 

Technical rept. 1990-1991. 

H. L. Nette. Feb 91, 16p Rept no. SLCET-TR-91-5 


Integrated Services Digital Network (ISDN) equip- 
ments are rapidly becoming a major market for semi- 
conductor chips. Although at first glance this growing 
market appears to be geared at logic chips, nonvolatile 
memories represent important support chips and will 
become a significant segment of this market. Chal- 
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lenges in these applications consist in operating EE- 
PROMs at lower voltages and lower power and em- 
bedding them on ever more complex communications 
processor chips. 


148,798 

AD-A234 960/3/GAR PC A03/MF A01 
IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 

Surface Etching and Roughening in Integrated 
Processing of Thermal Oxides. 

Technical rept. 1 Jul 89-1 Dec 90. 

M. Offenberg, M. Liehr, and G. W. Rubloff. 3 Apr 91, 
35p Rept no. TR-15 

Contract N00014-89-C-0104 


A multichamber ultrahigh vacuum processing and 
analysis system has been used to study integrated 
thermal oxide processing, in which the final preclean- 
ing process and the thermal oxidation process are in- 
tegrated by employing transfer of the wafers through 
ultraclean, inert ambients (purified, dry N2 and then ul- 
ae vacuum). nev MOS capacitors show high 
breakdown fields (12MV/cm) when a thin oxide passi- 
vation layer is present prior to oxidation, but low fields 
(6MV/cm) when the Si surface is initially oxygen free. 
This contrasting behavior is caused by the etching of 
Si surfaces which occurs at elevated temperature in 
the presence of trace concentration (100 ppb) of 
oxygen (e.g., 2 Si + O2->2SiO2), leading to surface 
roughening and then field enhancement at asperities 
in the structure. Oxide surface passivation prevents 
etching and assures the dielectric integrity of the struc- 
ture. 


148,799 

AD-A234 986/8/GAR PC A02/MF A01 
Honeywell Sensor and System Development Center, 
Bloomington, MN. 

Monolithic Integration Semiconductor and Super- 
conductor Components. 

Rept. for 1 Jan-31 Mar 91. 

B. Johnson. 31 Mar 91, 6p 

Contract N00014-90-C-0226 


The goal of the program is to develop transistor tech- 
nology compatible with high transition temperature su- 
perconductor technology so that transistor pixel 
switches can be integrated with YBaCuO supercon- 
ducting microbolometers in the same silicon substrate. 
A 4x4 matrix-addressable superconducting microbolo- 
meter array will be delivered at the completion of the 
program. 


148,800 

AD-A235 004/9/GAR PC A01/MF A01 
Micrion Corp., Peabody, MA. 

Bimonthly — Number 8 for Micrion Corpora- 
tion Contract N00014-89-C-2238. 

Rept. for Feb-Mar 91. 

11 Apr 91, 3p 

Contract N00014-89-C-2238 


No abstract available. 


148,801 

AD-A235 298/7/GAR PC A03/MF A01 
Scientific Research Associates, Inc., Glastonbury, CT. 
Quantum Devices and Structures. 

Final rept. 25 Jul 90-24 Jan 91. 

H. L. Grubin, and T. R. Govindan. 26 Mar 91, 35p 
SRA-R91-910032-F, AFOSR-TR-91-0389, 

Contract F49620-90-C-0061 


All devices constructed from quantum mechanical res- 
onant tunneling structures are dependent upon their 
ability to move charge in and out of the quantum well. 
The ability to effectively modulate this charge is de- 
pendent upon the device structure; which in turn de- 
pends upon an understanding of quantum device 
physics; which in turn depends upon device theory, 
simulation, and experiment. In the present study, Sci- 
entific Research Associates, Inc. implemented its 
time-dependent quantum Liouville equation algorithm 
for obtaining the density matrix in the coordinate repre- 
sentation. Switching times as well as response times 
to ac signals were determined for tunneling structures 
with variable charge densities. A recommended future 
program involves implementing the algorithm for de- 
signing three proto-typical tunneling devices, and de- 
termining the limits of operation. These devices are: 
(1) a resonant tunneling self-excited, high-frequency 
local oscillator, (2) a resonant tunneling high-speed 
photo-induced two-terminal electrical switching ele- 


ment, and (3) a ‘permeable base like’ resonant tunnel- 
ing high current-level three terminal switching transis- 
tor. 


148,802 

AD-A235 329/0/GAR PC A02/MF A01 
Michigan Univ., Ann Arbor. Dept. of Electrical Engi- 
neering. 

Epitaxial Growth and Characterization of GaAs/Al/ 
GaAs Heterostructures. 

J. E. Oh, P. K. Bhattacharya, J. Singe, W. D. Passos, 
and R. Clarke. 1990, 69 ARO-24611.240-EL-U1R, 
Contract DAAL03-87-K-0007 

Availability: Pub. in Surface Science 228, p16-19 1990. 
Available only to DTIC users. No copies furnished by 


No abstract available. 


148,803 

AD-A235 364/7/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Effect of Synchrotron X-ray Radiation on the 
Channel Hot-Carrier Reliability of Reoxidized Ni- 
trided Silicon Dioxide. 

Journal article. 

G. J. Dunn. Jan 91, 3p JA-6432, ESD-TR-91-065, 
Contract F19628-90-C-0002 

Availability: Pub. in IEEE Electron Device Letters, v12 
ni p8-9 Jan 91. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


148,804 

DE91011234/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Computational fluid dynamics for defect control in 
semiconductor processing. 

S. N. Kempka, and A. S. Geller. 1991, 30p SAND-90- 
2739C, CONF-9104202-3 

Contract AC04-76DP00789 

FIDAP users conference (4th), Evanston, IL (USA), 14- 
16 Apr 1991. Sponsored by Department of Energy, 
Washington, DC. 


Finite element simulations of mixed convection flow 
(Re < 100, Gr < 10(sup 6)) are presented for two gas 
flow reactors characteristic of those used in the manu- 
facture of microchips. The simulations demonstrate 
the usefulness of FIDAP (a finite element, Navier- 
Stokes code developed by Fluid Dynamics Internation- 
al, Inc.) as a tool to design new reactors and to assess 
the effects of varying operating conditions in present 
reactors. The calculations predict the existence of 
thermal plumes and recirculation regions within reac- 
tors. These flow nonuniformities are important since 
they can result in fatal defects in microchips. Compari- 
sons between solutions obtained using a Boussinesq 
model and FIDAP’s variable density model are pre- 
sented. The FIDAP calculations agree with previous 
simulations using more detailed models, supporting 
the use of FIDAP as a design tool in the semiconductor 
industry. 7 refs., 9 figs. 


148,805 

DE91011322/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Oxidized porous silicon moisture sensors for eval- 
uation of microelectronic packaging. 

M. J. Kelly, T. R. Guilinger, D. W. Peterson, M. R. 
Tuck, and J. N. Sweet. 1991, 19p SAND-90-3085C, 
CONF-910406-1 

Contract AC04-76DP00789 

Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


Accurate moisture measurements in microelectronic 
assemblies are crucial in assessing reliability of inte- 
grated circuits (ICs). We describe the fabrication and 
use of a silicon-based device for evaluation of mois- 
ture barrier coatings. The capacitive moisture sensors 
use oxidized porous silicon (OPS) as the sensing ele- 
ment. Porous silicon (PS) is formed by anodization of 
silicon in hydrofluroic acid (HF). Oxidation of PS in 
oxygen produces OPS, which is also porous if an ap- 
propriate starting microstructure and oxidation treat- 
ment are selected. Metallization layers on the OPS 
and the wafer back complete the capacitor structure. 
The capacitance of OPS sensors is functionally related 
to the moisture content of the surrounding atmos- 
phere. For example, the capacitance of one sensor 
changed from 4 nF/cm(sup 2) when exposed to a 





moisture level of 300 ppm (by volume) to 36 nF/ 
cm(sup 2) at 10,000 ppm. In addition to this excellent 
sensitivity, capacitor response to step changes in 
moisture is rapid and reversible. The sensors are also 
rugged, as demonstrated by their consistent perform- 
ance during accelerated testing at 85% relative humid- 
ity and 140(degrees)C. A silicon nitride IC moisture 
barrier coating was deposited on sensors of this type 
after normal ceramic dual in-line packaging. Sensor 
operability after coating deposition was confirmed fol- 
lowing intentional introduction of a pinhole into the 
moisture barrier coating. 11 refs., 3 figs. 


148,806 

N91-22503/7/GAR PC A09/MF A01 
Technische Univ. Eindhoven (Netherlands). 
Modelling of Downscaled Bipolar Transistors. 
Ph.D. Thesis. 

G. A. M. Hurkx. 1990, 190p ETN-91-99172 


Aspects related to the modeling of currents and 
charges in downscaled silicon vertical n-p-n transistors 
are addressed. The sidewall effects on the ideal DC 
base and collector currents, that is the geometrical ef- 
fects on the conventional ideal currents, are de- 
scribed. The modeling of physical phenomenon which 
becomes important with increasing doping density 
around a p-n junction, as in tunnelling in forward and 
reverse biased junctions, is discussed. The modeling 
of the AC transistor properties, a compact modelin 
problem related to geometrical effects, is adressed. 
mathematically more rigorous low frequency descrip- 
tion of AC currents, based on a perturbation analysis of 
the time dependent continuity equations, is given. 


148,807 

N91-22761/1/GAR PC A06/MF AO1 
Technische Univ. Eindhoven (Netherlands). 
Generalized Approach to Gate Array Layout 
Design Automation. 

Ph.D. Thesis. 

A. G. J. Slender. c1990, 121p ISBN-90-9003442-0, 
ETN-91-99165 


A conceptual framework for layout design automation 
for gate array integrated circuits is presented. The so- 
lution gives the user the capability of equipping his 
design environment with a layout design of an enor- 
mous generality. A prototype GAS (Gate Array design 
System) is implemented to evaluate the concept. The 
gate arrays are described in a specially developed lan- 
guage (GADTL) and compiled into a common data 
base. A small selection of coherent placement and 
routing algorithms exist in the system. Five gate arrays 
are used for evaluation and experiments reveal that 
tuning GAS to a new gate array requires one month. 
The GAS requires 10 Kbytes and 1 Mbyte for gate 
array and design descriptions. Further improvements 
in the algorithms which can be achieved by a com- 
bined global and detailed routing strategy are required. 


148,808 

N91-22842/9/GAR PC AO5S/MF A01 
Technische Univ. Eindhoven (Netherlands). 
Transport of Hot Electrons in GaAs/ AlGaAs Heter- 
ostructures. 

Ph.D. Thesis. 

P. Hendriks. 14 Dec 90, 94p ETN-91-99177 
Sponsored by Netherlands Organization for the Ad- 
vancement of Pure Research. 


Aspects important for the performance of a High Elec- 
tron Mobility Transistor (HEMT) are discussed. Since 
HEMTs use gate electrodes, the lateral fields depend 
on position. This problem must be solved self consist- 
ently using the three dimensional Schroedinger and 
Poisson equations. Two-terminal devices are used to 
gain insight into the physical mechanisms governing 
the hot electron transport. Several techniques are de- 
veloped to image the electric field, voltage and resis- 
tivity as a function of position in order to investigate the 
homogeneity of the two dimensional electron gas. The 
use of liquid crystals to reveal regions where high elec- 
tric fields are present is described and it is concluded 
that effects originally thought to be contact problems 
can originate from the properties of the two dimension- 
al electron gas. Scanning Electron Microscope (SEM) 
voltage contrast and the eletrooptic effect of the GaAs 
substrate are used to image the potential distribution. 
The Optical Beam Induced Current (OBIC) technique 
was used to determine the homogeneity of the ohmic 
contacts on heterostructures. The transitional area 
from contact to heterostructure is shown to be of ex- 
treme importance in understanding the device behav- 
ior. Within the model it is possible to understand the 


oscillatory behavior found in some heterostructures in 
high electric fields. 


148,809 
N91-22921/1/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

elopment of Silicon Carbide Semiconductor 
Devices for High Temperature Applications. 
L. G. Matus, J. A. Powell, and J. B. Petit. 1991, 9p 
NAS 1.15:104398, E-6217, NASA-TM-104398 
Presented at the First International High Temperature 
Electronics Conference, Albuquerque, NM, 16-2 0 Jun. 
1991; Sponsored by Sandia National Labs., AF Wright 
Ha and Development Center, and New Mexico 

niv. 


The semiconducting properties of electronic grade sili- 
con carbide crystals, such as wide energy Bandgap. 
make it particularly attractive for high temperature ap- 
plications. Applications for high temperature electronic 
devices include instrumentation for engines under de- 
velopment, engine control and condition monitoring 
systems, and power conditioning and control syst 


ELECTROTECHNOLOGY 
Semiconductor Devices 


nature of transmission lines, i.e. the size of the circuits 
was to a large extent determined by their frequency 
range. Thus, for miniaturized circuits, lumped elements 
become of significant importance. The technology also 
gives the opportunity to completely new circuit solu- 
tions. In the work, a fabrication process for Miniatur- 
ized Hybrid Microwave Integrated Circuits (MHMIC) is 
presented. The described process is very similar to 
Monolithic Microwave Integrated Circuit (MMIC) proc- 
esses. The circuits can contain thin film resistors, over- 
lay capacitors, spiral inductors, via holes, finger ca- 
pacitors and bridges. The fabrication process is a mul- 


tilayer process with two conductor layers, two dielec- 

tric layers and one resistive layer. Active devices as 

transistors, MMIC’s and digital control circuits can be 

mounted into the circuit. The aim has been to develop 

¢ — process which could be used up to 20 
z. 


148,813 
PB91-199414/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 





for space platforms and satellites. Discrete prototype 
SiC devices were fabricated and tested at elevated 
temperatures. Grown p-n junction diodes demonstrat- 
ed very good rectification characteristics at 870 K. A 
depletion-mode metal-oxide-semiconductor _field- 
effect transistor was also successfully fabricated and 
tested at 770 K. While optimization of SiC fabrication 
processes remain, it is believed that SiC is an enabling 
high temperature electronic technology. 


148,810 
N91-23067/2/GAR 
(Order as N91-23021/9/GAR, PC — 
03) 


Jet Propulsion Lab., Pasadena, CA. 

Electron Tunnel Sensor ny y > 

T. W. Kenny, S. B. Waltman, J. K. Reynolds, and W. 
J. Kaiser. Mar 91, 12p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 370-381. Sponsored in 
Part by Darpa. 


Researchers designed and constructed a novel elec- 
tron tunnel sensor which takes advantage of the me- 
chanical properties of micro-machined silicon. For the 
first time, electrostatic forces are used to control the 
tunnel electrode separation, thereby avoiding the ther- 
mal drift and noise problems associated with piezo- 
electric actuators. The entire structure is composed of 
micro-machined silicon single crystals, including a 
folded cantilever spring and a tip. The application of 
this sensor to the development of a sensitive acceler- 
ometer is described. 


148,811 

PB91-199158/GAR PC A04/MF A01 
Technische Hogeschool Delft (Netherlands). Afd. der 
Elektrotechniek. 

Test Report. DDTC. CODEG (Navstar/GPS Gold- 
code Generator). 

Internal rept. 

J. M. Koopans, and C. A. Schot. 28 Jul 89, 71p IR- 
90-02 


The report describes the on-wafer testing of the proto- 
type of the Navstar/GPS Goldcode Generator 
(CODEG). The full description of the chip is given in 
‘Een | per goldcode-generator voor NAV- 
STAR/GPS’, written by its designer M.F. Spee, an in- 
ternal report from the Laboratory for Pulse- and Digital 
Electronics, Department of Electrical Engineering, 
Delft University of Technology. The tests have been 
carried out on the DDTC/DIMES digital test equip- 
ment; which consists of a GR125 VLSI tester, coupled 
with an Electroglass 2001X waferprober. The wafer 
testing consists of functional and parametric tests at 
reduced speed under different test operation condi- 
tions. The results are presented in a number of wafer 
maps. 


148,812 

PBS1-199406/GAR PC A04/MF AO1 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdelining foer Informationsteknologi. 
Flerlagers Tunnfilmsprocess foer Integrerade Mik- 
rovagskretsar (Multilayer Process for Microwave 
Integrated Circuits). 

U. Dahigren. Feb 91, 57p FOA-C-30616-3.2 

Text in Swedish; summary in English. 


Microwave Integrated Circuits were previously de- 
signed with circuit elements utilizing the distributed 


148,815 


Huvudavdelining foer er reece 
Analytiska Uttryck foer Koplanara Vag! re (Ana- 
Le Ex; for Copianar Waveguides). 

. Holm. Mar 91, 21p FOA-C-30618-3.2 
Text in Swedish; summary in English. 


Coplanar waveguides have recently achieved a lot of 
interest as a promising transmission line for microwave 
integrated circuits. One reason is that this type of 
transmission line, where only one side of the substrate 
has to be metallized, is very useful if one wishes to use 
the new high-temperature superconductors which are 
on advance. Consequently, a summary of already ex- 
isting analytical formulas for coplanar waveguides is of 
interest. The present work sums-up the most important 
and useful formulas that have been used in a simple 
design program. 


148,814 

PB91-199430/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer Informationsteknologi. 
Undersoekning av Negativa Differentiella Resis- 
tansomraden i IV-Karakteristiken hos Sil-xGex/Si 
Heterostruktur Bipolaera Transistorer (investiga- 
tion of Negative Differential Resistance Regions in 
the IV-Characteristics of Si1-xGex/Si Heterojuc- 
tion Bipolar Transistors). 

F. Hultman, U. Dahigren, H. Johansson, and M. 
Willander. Mar 91, 48p FOA-C-30613-3.2 

Text in Swedish; summary in English. 


Bipolar n-Si/p-Si(1-x)Ge(x)/n-Si double heterojunction 
transistors were fabricated by molecular beam epitaxy. 
During the examination of the transistors, a strong 
negative differential resistance (NDR) region was ob- 
served, together with a novel multistep collector cur- 
rent versus collector-emitter voltage. Between the 
quantitized current steps, there were small regions 
with NDR. The discovery was made on samples with 
very thin bases. In the investigation, the authors have 
tried to characterize the NDR regions with respect to 
static and dynamic properties in order to better under- 
stand these phenomenas. The !IV-characteristics have 
been studied and with the device biased in the NDR 
region, the authors examined the properties of small 
signals and the disposition to oscillate. Their experi- 
mental results and theoretical studies indicate that the 
strong NDR region probably originate from micro- 
plasma effects in the pn-junctions, but the appearance 
of the quantitized current steps and the switching be- 
tween them will demand further investigations. 


148,815 

PB91-199455/GAR PC E05/MF E05 
Lille-1 Univ., Villeneuve d’Ascq (France). Centre Hy- 
perfrequences and Semiconducteurs. 

Etude, Realisation et Caracterisation de Diodes a 
Effet TUNNEL et Temps de Transit a n 
GaAs en Gamme d’Ondes Millimetriques (Study, 
Fabrication, and Characterization of FaAs Homo- 
junction TUNNETT Diodes in the Millimetric Wave 

ind 


Band). 
C. Dalle. 1991, 66p 5 . 
Text in French; summary and 2 papers in English. 


The author reports on his work to model GaAs homo- 

junction TUNNETT (tunnel transit time) diodes using a 
one-dimensional, drift-diffusion, macroscopic numeri- 
cal model. He describes the problems involved and the 
transport parameters used, then compares simulation 
results with the results of experiments conducted 
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using the first single-drift TUNNETT diodes made at 
the institute. A continuous state of oscillation was 
achieved for the first time with this type of component, 
with significant power levels. Theoretical and experi- 
mental results were compared for both static and oscil- 
latory states and good agreement among the differerit 
results was shown. Based on the validation of his theo- 
retical model, an optimization study of single- and 
double-drift zone TUNNETT diodes was made for the 
principal mm-wave windows, and those results are 
presented here. A short appended paper describes the 
fabrication and investigation of GaAs-TUNNETT 
diodes for V-band frequencies. 


148,816 
PB91-199737/GAR 
Kopin Corp., Taunton, MA. 
Analysis of Reactor Design on Interface Abrupt- 
ness in Epitaxial i — by Organometallic 
Chemical Vapor Depositio 

R. P. Gale. 29 Jul 88, 27p NSF/ISI-88121 

Grant NSF-ISI87-61046 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


PC A03/MF A01 


Interface abruptness of AlGaAs-GaAs layers was in- 
vestigated for structures deposited in three OMCVD 
reactors with different geometries. Initial experiments 
were used to demonstrate the ability of each of the 
reactors to deposit layers with interfaces on the order 
of 3 atomic layers or less. Interfaces were viewed 
using high-resolution phase-contrast transmission 
electron microscopy. A geometry-based growth model 
was applied to the different reactors and one of the 
experimental interface formations was simulated in a 
time-dependent mode. To demonstrate the feasibility 
of the OMCVD growth of a device structure requiring 
abrupt interfaces, a high-electron-mobility transistor 
(HEMT) structure was deposited in one reactor and the 
presence of a two-dimensional electron gas was con- 
firmed by Hall Effect measurements. Initial results indi- 
cate that OMCVD could be a viable approach for pro- 
ducing HEMT and other abrupt-interface structures, 
but, for high performance, the interface structures may 
require abruptness better than 2 or 3 atomic layers. 


148,817 

PB91-201293/GAR PC A04/MF A01 
National Advisory Committee on Semiconductors, Ar- 
lington, VA. 

Toward a National Semiconductor Strategy. 
Second Annual Report of the National Advisory 
Committee on Semiconductors. Volume 1. 

Feb 91, 62p 

Also available from Supt. of Docs. See also Volume 2, 
PB91-201301. 


The second annual report reflects the results of 2 
years of research and analysis, elaborates on and 
adds to the initial recommendations of the Committee, 
and outlines the Committee’s work plan for its third 
year, the year in which the Committee will issue its 
completed national semiconductor strategy in re- 
sponse to the mandate of Congress. Volume | of the 
second annual report updates key market data show- 
ing trends in the U.S. semiconductor industry’s world 
market position, summarizes research and findings of 
the two working papers published during the past year, 
and in a specially highlighted section, presents new in- 
formation on three emerging semiconductor-based 
technologies. The Committee believes these three 
technologies--broadband communications, advanced 
display systems, and intelligent vehicles and high- 
ways--are examples of important, high-volume mar- 
kets that will consume significant numbers of semicon- 
ductor components and that must be addressed in a 
national semiconductor strategy. Volume | also con- 
tains new recommendations and a summary of all 
Committee recommendations to date, as well as sum- 
maries of comments received at a public forum held in 
Silicon Valley in May 1990. 


148,818 

PB91-201301/GAR PC A03/MF A01 

National Advisory Committee on Semiconductors, Ar- 

lington, VA. 

Toward a National Semiconductor Strategy. Re- 
aining Markets in High-Volume Electronics. 

ond Annual Report of the National Advisory 

Committee on Semiconductors. Volume 2. 

Feb 91, 29p 

Also available from Supt. of Docs. See also Volume 1, 

PB91-201293. 
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Volume II of the report contains supplemental material, 
consisting of a detailed analysis of the opportunities in 
high-volume electronics markets, and the barriers to 
U.S. participation. 


148,819 

PBS1-203141 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Semiconductor Electronics Div. 
Cratering. 

Final rept. 

G. G. Harman. 1989, 13p 

Pub. in Reliability and Yield Problems of Wire Bonding 
in Microelectronics, Chapter 5, p141-163 1989. 


The monograph describes the several methods of 
testing the quality of wire bonds, including the pull test, 
the shear test, and the high-temperature stress test. 
Essentially all metallurgical, chemical, and mechanical 
bond failure modes are described, including cratering, 
‘plaque,’ the effect of various contaminants, cleaning 
and cleaning methods, poor bonding machine control, 
and the effect of external environments. Methods of 
preventing or detecting these failures are given. In 
conclusion, how ‘new technology’ processing and 
packaging have changed classical wire bond failures is 
discussed. Discussion of proposed ‘new’ wire and pad 
metallizations and general guidelines for anticipating 
the reliability of such new materials is also given. 


148,820 

PB91-203752 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Precision Engineering Div. 

New Approach to Image Modeling and Edge De- 
tection in the SEM. 

Final rept. 

D. Nyyssonen. 1988, 9p 

Sponsored by CD Metfology Inc., Germantown, MD. 
Pub. in Proceedings of SPI (Society of Photo-Optical 
Instrumentation Engineers) - Integrated Circuit Metrol- 


ogy, Inspection, and Process Control Il, v921 p48-56 
1988. 


The need for feature-size measurements on micro- 
chips for VLSI and other developing technologies with 
micrometer and submicrometer dimensions has result- 
ed in the use of scanning electron microscopes 
(SEMs) for process control measurements. However, 
good measurement practice requires the ability to ac- 
curately predict the observed signal output for any 
given structure of the feature. The model forms the 
basis for measurement algorithms, error analysis, and 
proper calibration techniques. The SEM, especially for 
secondary electron imaging and low beam voltages, 
has lacked the ability to quantitatively predict image 
structure at the 0.01 micrometer level needed for sub- 
micrometer dimensional control. A new approach to 
secondary-electron image modeling has been devel- 
oped consisting of a surface integral (over the line 
structure) of a probability density function which de- 
scribes the likelihood of a secondary electron being 
generated by the primary beam and emitted at a given 
point in space, if that point coincides with the surface 
of a line structure. This probability density function can 
be determined by using either a state-of-the-art Monte 
Carlo technique or by using a modified diffusion model. 
The calculation of the image from this probability den- 
sity function takes into account edge geometry and 
shadowing due to nearby edges as well as field effects 
due to any bias voltage on the electron-detector grid. 


148,821 

PB91-203992 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Semiconductor Electronics Div. 
Building-in Reliability: Making It Work. 

Final rept. 

H. A. Schafft, D. A. Baglee, and P. E. Kennedy. 

1991, 7p 

Contract ARPA-3882 

Sponsored by Defense Advanced Research Projects 
Agency, Arlington, VA. 

Pub. in Proceedings of International Reliability Physics 
Symposium, Las Vegas, NV., April 9-11, 1991, p1-7. 


Aggressive reliability and market-entry demands will 
require the use of a building-in approach to reliability. 
To adopt this approach and make it work requires that 
very significant breaks be made from the traditional 
ways of improving and appraising reliability. The nature 
of these breaks are discussed in the context of de- 
scribing the basic elements of the approach of build- 
ing-in reliability and the obstacles that hinder its adop- 
tion. To help visualize how the approach can be imple- 


mented, initial steps to make the transition and some 
specific examples of its use are described. 


General 


148,822 

AD-A234 967/8/GAR PC A04/MF A01 
Varian Associates, Inc., Palo Alto, CA. Microwave 
Power Tube Products. 

Development of a Tactical High-Power Microwave 
Source Usin He the Plasma Electron Microwave 
Source (PEMS) Concept. 

Final rept. 1 Aug 88-30 Sep 90. 

R. A. Dandi, G. E. Guest, and H. R. Jory. Dec 90, 
63p AFOSR-TR-91-0240, 

Contract F49620-88-C-0102 

Prepared in cooperation with Applied Microwave 
Plasma Concepts, Carlsbad, CA. 


The AMPHED facility was used to perform feasibility 
experiments to explore the generation of high-power 
microwave pulses from energy stored in a magnetic 
mirror plasma. The facility uses an open-ended mag- 
netic mirror driven by pulsed or cw c- and x-band 
sources. Microwave horns were constructed to couple 
in the frequency range of 2.4 to 4 GHz to whistler 
waves in the plasma. Spontaneous bursts of micro- 
wave radiation in the range of 3 to 5 GHz were ob- 
served in the experiments. But the power levels were 
lower than expected for the whistler wave interaction. 
It is probable that the hot-electron energy densities 
achieved were not high enough to approach the 
threshold of the desired interaction. 


148,823 

AD-A235 025/4/GAR 
Hypres, Inc., Elmsford, NY. 
Superconducting High T(c) Thin Film Vortex-Filow 
Transistor. 

Final rept. 1 Aug 90-31 Mar 91 on Phase 1. 

G. K. Hohenwarter. 28 Mar 91, 299 AFOSR-TR-91- 


0390, 
Contract F49620-90-C-0054 


PC A03/MF A01 


A device is investigated based on vortex-flow in a su- 
perconducting thin-film. This transistor-like device is 
referred to as a superconducting flux-flow transistor 
(SFFT). Alongside step edge and grain boundary tun- 
neling junctions the SFFT appears to be a —— 
candidate for active high temperature circuits. SF 
operation relies on the control of electrical characteris- 
tics at the output terminals by a magnetic field at the 
device boundaries. This field can be provided by the 
flow of a current in a control line; the device’s input 
resistance hence will be very low. Substantial power 
grain can result. The low input resistance, yet moder- 
ate output resistant of the device appears beneficial 
for interfacing digital Josephson junction electronics 
with semiconductor circuits. This was proven in an ex- 
— where Josephson junction was connected to 
a 


148,824 


AD-A235 118/7/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Distortion-Free X-ray Mask Technology. 

Quarterly rept. 12 Dec 90-11 Mar 91. 

H. |. Smith. 15 Apr 91, 6p 

Contract N00014-90-K-2018 


The objective of this research is to develop a closed- 
loop, feedback-controlled, robust system for reliably 
achieving zero stress in tungsten (W) films sputtered 
onto various x-ray mask membranes, and to transfer 
the technology to the National X-ray mask shop. Our 
system for controlling stress in sputtered W film is 
based on the measurement of resonant frequency. 
Since resonant frequency depends on both the thick- 
ness and the stress of the W films, if the thickness is 
known, the stress is easily calculated. Progress is 
listed on the following topics: In plane distortion meas- 
urements; Finite element analysis; In situ monitoring; 
and X-ray mask membrane testing. 


148,825 
DE91010947/GAR 
Los Alamos National Lab., NM. 


PC A05/MF A01 





Practical noise control in electronic systems. 

D. W. MacArthur. Apr 91, 85p LA-12076-MS 
Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Electrical noise, both internally and externally generat- 
ed, is a problem common to all electronics-based de- 
tection systems and control assemblies. This report at- 
tempts to explain basic noise and interference types 
without delving too deeply into the intricacies of noise 
theory. For this report, noise is defined practically as 
any signal that interferes with the passage of a desired 
signal through an assembly. In particular, interfering 
signals (commonly referred to as noise, drift, interfer- 
ence, and pickup) are discussed. Practical solutions 
are presented for many of the problems normally 
found in electronic assemblies. These problems and 
solutions are based upon practical experience with 
actual electronic circuits. No attempt has been made 
to exhaustively describe all types of noise that are not 
commonly observed. The report describes general 
considerations, intrinsic noise, internal noise, external 
noise, cables and connectors, noise solutions, 
grounds and grounding problems, and tests and test 
equipment. 15 refs., 46 figs., 8 tabs. 


148,826 

DE91010948/GAR 

Los Alamos National Lab., NM. 
Technical support of — flow switch develop- 
ment for TRAILMASTER. Final report. 

Progress rept. 

Nov 87, 71p LA-SUB-90-1 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


PC A04/MF A01 


Recently there have been several attempts to achieve 
short output pulses from relatively long current input 
times by means of inductive storage and opening 
switch techniques. There are a variety of opening 
switch techniques that have proven to be reasonably 
successful in various applications. For the very low in- 
ductances of the load and generator that characterize 
electromagnetically-driven plasma implosions, it is ap- 
propriate to investigate techniques that can match well 
geometrically and energetically to an implosion load 
and fast generator system. A particularly promising 
candidate system is the plasma flow switch developed 
by R & D Associates (RDA) in the course of experi- 
ments for the Defense Nuclear — (DNA) and the 
Air Force Weapons Laboratory (AFWL). The purpose 
of the present effort has been to assist the Los Alamos 
National Laboratory in the application of RDA plasma 
flow switch technology to the TRAILMASTER pro- 
gram. This effort comprised several different activities, 
including a review of experimental and theoretical 
progress in plasma flow switch development (Appen- 
dix 1), consultation on the coupling of the RDA Mark 6 
plasma flow switch to the LANL Laguna power feed 
(Appendix 2), and collaboration in development of a 
conceptual design for combining existing flat-plate 
generators and cutter-switches with the Quick Fire 
vacuum feed to a plasma flow switch. 1 fig. 


148,827 
N91-22176/2/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
A04) 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Theory of an Auto-Resonant Field Emission Cath- 
ode Relativistic Electron Accelerator for High Effi- 
ciency Microwave to Direct Current Power Con- 
version. 

R. M. Manning. Apr 90, 9p 

In Its Vision-21: Space Travel for the Next Millennium p 


A novel method of microwave power conversion to 
direct current is discussed that relies on a modification 
of well known resonant linear relativistic electron ac- 
celerator techniques. An analysis is presented that 
shows how, by establishing a ‘slow’ electromagnetic 
field in a waveguide, electrons liberated from an array 
of field emission cathodes, are resonantly accelerated 
to several times their rest energy, thus establishing an 
electric current over a large potential difference. Such 
an approach is not limited to the relatively low frequen- 
cies that characterize the operation of rectennas, and 
can, with appropriate waveguide and slow wave struc- 
ture design, be employed in the 300 to 600 GHz range 
where much smaller transmitting and receiving anten- 
nas are needed. 


148,828 
N91-22177/0/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
A04) 


Leggett (Nickolaus), Reston, VA. 

Natural Vacuum Electronics. 

N. a, Apr 90, 8p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 477-484. 


The ambient natural vacuum of space is proposed as a 
basis for electron valves. Each valve is an electron 
controlling structure similiar to a vacuum tube that is 
operated without a vacuum sustaining envelope. The 
natural vacuum electron valves discussed offer a 
viable substitute for solid state devices. The natural 
vacuum valve is highly resistant to ionizing radiation, 
system generated electromagnetic pulse, current tran- 
sients, and direct exposure to space conditions. 


148,829 

N91-22504/5/GAR PC A07/MF A01 

Technische Univ. Eindhoven (Netherlands). 

Cathode Surface Effects and H.F.-Behaviour of 

Vacuum Arcs. 

Ph.D. Thesis. 

pF a 1990, 129p ISBN-90-9003766-7, ETN-91- 
17 


To gain a better understanding of the essential proc- 
esses occurring during a vacuum arc interruption for 
the further development of the vacuum arc circuit 
breaker, cathode spot behavior, current interruption, 
dielectrical recovery and overvoltage generation are 
investigated. An experimental study on cathode spot 
behavior of the DC vacuum arc in relation to cathode 
surface roughness and a qualitative physical model to 
interpret the results are reported. An experimental in- 
vestigation on the High Frequency (HF) current inter- 
ruption, multiple recognitions and voltage escalation 
phenomena is. reported. A calculation program to pre- 
dict the level of overvoltages generated by the oper- 
ation of a vacuum breaker in a realistic single phase 
circuit is developed. Detailed results are summarized. 


148,830 

N91-22508/6/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

High Temperature Power Electronics for Space. 

A. N. Hammoud, E. D. Baumann, |. T. Myers, and E. 
Overton. 1991, 8p NAS 1.15:104375, E-6181, NASA- 
TM-104375 

Contract NAS3-25266 

Presented at the First International High Temperature 
Electronics Conference, Albuquerque, NM, 16-20 Jun. 
1991; Sponsored by Sandia National Labs., AF Wright 
Research Development Center and New Mexico Univ. 


A high temperature electronics program at NASA 
Lewis Research Center focuses on dielectric and insu- 
lating materials research, development and testing of 
high temperature power components, and integration 
of the developed components and devices into a de- 
monstrable 200 C power system, such as inverter. An 
overview of the program and a description of the in- 
house high temperature facilities along with experi- 
mental data obtained on high temperature materials 
are presented. 


148,831 

PB91-202895 Not available NTIS 
National Bureau of Standards (NEL), Boulder, CO. 
Electromagnetic Fields Div. 

TEM Driven Reverberating Chamber, a Single Fa- 
cility for Radiated EMS/V Testing, 10 kHz - 18 GHz. 
Final rept. 

M. L. Crawford. 1987, 11p 

Pub. in Proceedings of International Conference on 
Electromagnetic Compatibility EMC EXPO 87, San 
Diego, CA., May 19-21, 1987, pT11.18-T11.28. 


The paper discusses the design, operation, and eval- 
uation of a reverberating chamber, excited by a trans- 
verse electromagnetic (TEM) transmission line, for use 
in establishing radiated electromagnetic fields for sus- 
ceptibility/vulnerability (EMS/V) testing of electronic 
equipment. The potential range of application is from 
10 kHz to 18 GHz. Included are brief descriptions of 
the facility, the operation procedures, the methodfor 
determining the test field amplitude inside the cham- 
ber, and the evaluation of the chambers electrical pa- 
rameters such as VSWR and E-field strength as a 
function of input power. Also the E-field spatial uni- 
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formity and a summary of measurement uncertainties 
and _— derived from the test results are pre- 
sented. 


148,832 

PB91-203885 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Fields Div. 
Simultaneous versus Independent Injection Test- 
ing of Nonlinear Multiport Systems. 

Final rept. 

J. Randa. 1991, 4p 

Pub. in Proceedings of International Zurich Symposi- 
um and Technical Exhibition on Electromagnetic Com- 
aor (9th), Zurich, Switzerland, March 12-14, 1991, 
p71-74. 


The paper is a theoretical investigation of the question 
whether, in injection testing of a multiport system, all 
ports must be injected and tested simultaneously. A 
general, nonlinear, three-port system is analyzed. Con- 
ditions under which the ports can be tested separately 
are derived, and problems with the practical applica- 
tion of these conditions are pointed out. Systems with 
memory are also treated, and the extension to general 
multiports is given. The relevance to bulk injection test- 
ing is discussed. 
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148,833 

AD-A234 943/9/GAR PC A03/MF A01 
Army Armament Research and Development Center, 
Dover, NJ. Fire Support Armament Center. 

Pursuit Deterrent Munition Reserve-Cell Ammonia 
Battery Redesign Analysis. 

Final rept. 1986-1990. 

J. Printz. Apr 91, 42p Rept no. ARFSD-TR-91009 


The M86 pursuit deterrent munition (PDM) went into 
full-scale production in early 1989. At this time a seri- 
ous a flaw was discovered in the electronics 
system of the mine. the reserve ammonia battery in the 
system had a serious performance problem at cold 
temperatures. This performance problem had not 
been apparent on the M692/M731 area denial artillery 
munition (ADAM), a ballistically-launched antiperson- 
nel land mine that was later adapted for hand-em- 
placement (and subsequently evolved into PDM). A 
thorough engineering analysis, involving a Taguchi 
design of experiments, was necessary to determine 
how the battery could be improved to solve the per- 
formance problems encountered. This report dis- 
cusses this engineering analysis, in detail, from the de- 
velopment of the PDM until the incorporation of the 
corrective fix for the system. 


148,834 

AD-A235 303/5/GAR PC A10/MF A02 
Battery Engineering, Inc., Hyde Park, MA. 
Improvement in the Capacity and Safety of Lithi- 
um/Inorganic Electrolyte Sulfur Dioxide Re- 
chargeable Cells. Phase 2. 

Final rept. Sep 88-Nov 90. 

C. R. Schlaikjer, M. D. Jones, A. P. Johnson, J. E. 
Torkelson, and W. VanSchalkwijk. Nov 90, 219p 
SLCET-TR-88-0845-F, 

Contract DAAL01-88-C-0845 


Our objective was to develop a prototype rechargeable 
lithium/sulfur dioxide/carbon cell, using practical AA 
size hardware, in which the electrolyte was to be a 
sulfur dioxide solution of lithium bromide or thiocyan- 
ate, together with a highly soluble cosolute, a second 
non-lithium salt of the same anion. The cosolute was 
intended to replace the organic cosolvents familiar 
from the primary cells, and hopefully, to improve lithi- 
um plating efficiency and electrolyte stability during cy- 
cling. The primary discharge capacities for AA size 
cells containing 1.25M CsBr/ 0.12 M LiBr/ So2 were 
only about 400mAh, while secondary and subsequent 
capacities were less than 200 mAh. The rates of sol- 
volysis of bromide and of thiocyanate were exacerbat- 


September 15, 1991 109 





ENERGY 
Batteries & Components 


ed rently both by the high anion concentrations 
and “4 increased lithium ion concentration. We then 
studied lithium/ sulfur dioxide/ carbon rechargeable 
cells in which the electrolytes were mixtures of tetrach- 
loroaluminate salts in sulfur dioxide, to take advantage 
of the better performance, but to face the problem of 
limited capacity. We determined that the capacity of 
lithium/ bromine soluble positive cells was being limit- 
ed by the loss of electrical contact between the carbon 
and the positive electrode current collector. Also, lithi- 
um plating efficiency was poor. 


148,835 

DE$0706014/GAR PC A04/MF A01 
Nederlandse Maatschappij voor Energie en Milieu 
B.V., Sittard. 

Onderzoek naar de _ perspectieven van 
lichtgewicht drukvaten enaccumulatoren. (investi- 
gation of the perspectives for lightweight pressure 
vessels and batteries). 

J. A. De Waal Malefijt. Aug 88, 73p ETDE/NL-mf- 
0706014 

In Dutch. 

U.S. Sales Only. 


Attention is paid to the storage of gaseous fuels in 
pressurevessels and energy storage in hydropneuma- 
tic batteries. Possibilitiesto reduce the weight of light- 
weight pressure vessels for small ew storage 
in mobile applications were investigated. The data 
forthis research are collected from January to August 
1988 from aliterature study and from interviews with 
several manufacturers ofbatteries and natural gas 
pressure vessels. For both systems (vesselsand bat- 
teries) results of marketing research, application crite- 
ria anddescriptions are given and discussed. Bottle- 
necks for the availablevessels and batteries are con- 
sidered as well. Finally a description ispresented of the 
ideal pressure vessel and hydropneumatic battery. 
32figs., 38 refs., 6 tabs. 


148,836 

DE$1010483/GAR PC A04/MF A01 
Johnson Controls, Inc., Milwaukee, WI. 

Research and development of advanced lead-acid 
batteries for electric vehicle propulsion. Annual 
report, May 2, 1989-May 1, 1990. 

Progress rept. 

19 Sep 90, 56p DOE/CH-10509-01 

Contract AC02-86NV10509 

Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy sponsors a number of 
research and development activities that have a 
common goal, the demonstration of advanced batter- 
ies that meet the energy, power, and life requirements 
needed to make electric vehicles a viable alternative to 
fuel-powered vehicles. An advanced lead-acid battery 
is one of the technologies being pursued for near-term 
applications. To this end, Johnson Controls, Inc. (JCI) 
began work in December 1985 on a new cell concept 
based on continuous electrolyte recirculation to boost 
the level of performance beyond the capabilities of 
conventional lead-acid technology. Superior levels of 
power and energy were demonstrated for both the 
flow-through and the more recent flow-by cell designs 
in the initial years of this program. The cycle-life of 
these cells, however, fell short of the target for accept- 
able life. This report summarizes JCI’s technical efforts 
during the period May 1989 to May 1990. During this 
interval, JCI concentrated on two activities, further re- 
search to identify factors that cause and contribute to 
low cycle-life and continued engineering to evaluate 
new cell designs. 5 figs., 5 tabs. 


148,837 

DE91011267/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 
Characterization of electrolyte-binder mixes for 
use in thermal batteries. 

R. A. Guidotti, and F. W. Reinhardt. Mar 91, 54p 
SAND-90-2103 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


A number of metal oxides were evaluated for their abil- 
ity to immobilize molten LiCi-KCI eutectic in electrolyte- 
binder (EB) mixes used in thermally activated batter- 
ies. These metal oxides included fumed silicas, alumi- 
na, and a titania (all prepared by steam hydrolysis of 
the halides), floated silicas, MgO, and an alumina mo- 
lecular sieve. The characteristics of the EB powders 
that were used as metrics were flow properties, homo- 
geneity, BET surface area, particle-size distribution, 
and moisture content. The characteristics of EB pellets 
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used as metrics were deformation at 530(degrees)C 
under an applied pressure and tendency for electrolyte 
leakage at 400(degrees)C. peg | of the same charac- 
terization techniques used for EB powders were ap- 
plied to the LiCI-KCI eutectic, its component halides, 
and the metal oxides as well. The reproducibility of the 
properties of several of the standard Sandia EB mixes 
was evaluated for materials prepared at a number of 
thermal-battery manufacturing facilities following the 
—_ processing procedures. 13 refs., 14 figs., 18 
tabs. 


148,838 

N91-22375/0/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Effect of LEO Cycling on 125 Ah Advanced Design 
IPV Nickel-Hydrogen Flight Cells. An Update. 

J. J. Smithrick, and S. W. Hall. 1991, 9p NAS 
1.15:104384, E-6193, NASA-TM-104384 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, Ma, 4-9 Aug. 1991; 
Sponsored by Ans, Sae, American Chemical iety, 
Aiaa, Asme, IEEE, and American Inst. Of Chemical En- 
gineers. 


Validation testing of the NASA Lewis 125 Ah advanced 
design individual pressure vessel (IPV) nickel-hydro- 
gen flight cells was conducted. Work consisted of 
characterization, storage, and cycle life testing. There 
was no capacity degradation after 52 days of storage 
with the cells in the discharged state, an open circuit, 0 
C, and a hydrogen pressure of 14.5 psia. The cata- 
lyzed wall wick cells were cycled for over 11,000 
cycles with no cell failures in the continuing test. One 
of the noncatalyzed wall wick cells failed. 


148,839 

N91-22376/8/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Effect of KOH Concentration on LEO Cycle Life of 
IPV Nickel-Hydrogen Flight Celis. An Update. 

J. J. Smithrick, and S. W. Hall. 1991, 8p NAS 
1.15:104383, E-6192, NASA-TM-104383 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, MA, 4-9 Aug. 1991: 
Sponsored by Ans, Sae, American Chemical iety, 
Aiaa, Asme, IEEE, and American Inst. Of Chemical En- 
gineers. 


An update of validation test results confirming the 
breakthrough in LEO cycle life of nickel-hydrogen cells 
containing 26 percent potassium hydroxide (KOH) 
electrolyte is presented. A breakthrough in the LEO 
cycle life of individual pressure vessel nickel-hydrogen 
cells is reported. The cycle life of boiler plate celis con- 
taining 26 percent KOH electrolyte was about 40,000 
LEO cycles compared to 3500 cycles for cells contain- 
ing 31 percent KOH. 


148,840 
N91-23056/5/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03) 
Jet Propulsion Lab., Pasadena, CA. 
High Power Bipolar Lead-Acid Batteries. 
G. Halpert, and A. Attia. Mar 91, 7p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 287-293. 


The Jet Propulsion Laboratory (JPL), with interest in 
advanced energy storage systems, is involved in the 
development of a unique lead acid a design. This 
battery utilizes the same combination of lead and lead 
dioxide active materials present in the automobile 
starting battery. However, it can provide 2 to 10 times 
the power while minimizing volume and weight. The 
typical starting battery is described as a monopolar 
type using one current collector for both the positive 
and negative plate of adjacent cells. Specific power as 
high as 2.5 kW/kg was projected for 30 second peri- 
is with as many as 2! recharge cycles. 


Electric Power Production 


148,841 
DE91009484/GAR PC A03/MF A01 
Energy and Environmental Research Corp., Irvine, CA. 


Evaluation of gas-reburning and low NOx burners 
on a wall fired boiler. Technical progress report 
No. 1, October 1-December 31, 1 

24 Jan 91, 23p DOE/PC/90547-T1 

Contract FC22-91PC90547 

Sponsored by Department of Energy, Washington, DC. 


Clean Coal Technology (CCT) implies the use of coal 
in an environmentally acceptable manner. Coal com- 
bustion results in the emission of oxides of nitrogen 
(NO(sub x)), which are precursors of both acid rain and 
ozone formation. The primary objective of this CCT 
project is to evaluate the use of Gas Reburning and 
Low NO(sub x) Burners (GR-LNB) for NO(sub x) emis- 
sion control from a wall fired boiler. It is anticipated 
that, if the demonstration is successful, the GR-LNB 
technology could become commercialized during the 
1990's and will be capable of (1) achieving bo icant 
reduction in the emissions of nitrogen oxides and 
sulfur dioxide (another acid rain precursor) from exist- 
ing facilities to minimize environmental impacts such 
as transboundary and interstate pollution and/or (2) 
providing for future energy needs in an environmental- 
ly acceptable manner. Low NO(sub x) burners are de- 
signed to delay the mixing of the coal fuel with com- 
bustion air to minimize the NO(sub x) formation. Typi- 
cally, one may obtain about 50% reduction in NO(sub 
x) emissions through the use of LNB. For LNB applica- 
tions, the technology is developed and a number of 
LNB designs are commercially available. With GR, 
about 80--85 percent of the coal fuel is fired in the pri- 
mary combustion zone. The balance of the fuel is 
added downstream as natural gas to create a slightly 
fuel rich environment in which NO(sub x) is converted 
to N(sub 2). The combustion process is completed by 
overfire air addition. SO(sub x) emissions are reduced 
to the extent that natural gas replaces sulfur-contain- 
ing coal. The level of NO(sub x) reduction achievable 
with 15--20% natural gas is on the order of 50--60%. 
Thus the emission reduction target of the combination 
of these two developed technologies is about 75%. 
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DE91010760/GAR 
Argonne National Lab.., IL. 
Study of parameters influencing metal wastage in 
fluidized bed combustors. 

W. F. Podolski, R. Lyczkowski, E. Montrone, J. 
Drennen, and Y. H. Ai. 1991, 20p ANL/CP-70863, 
CONF-910424-8 

Contract W-31109-ENG-38 

International conference on fluidized bed combustion 
(11th), Montreal (Canada), 21-24 Apr 1991. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


Fluidized bed combustion (FBC) technology is a 
means of burning high-sulfur coal and various other 
feedstocks in an efficient, cost-effective, and environ- 
mentally acceptable manner. Unfortunately, the wear- 
ing or wastage of metal heat exchanger tubes in bub- 
bling FBCs has been reported in a large number of 
units in commercial service. Presently, it is not possible 
to explain why some FBC units, or regions of a specific 
bed, undergo rapid metal loss and others do not. An 
eight-member cooperative R & D venture was formed 
in 1985 to ere metal wastage in FBCs. The ob- 
jectives of the R & D effort are to hydrodynamics and 
erosion in FBCs, (2) develop guidelines for the design 
and operation of FBC units with minimum metal wast- 
age rates, and (3) demonstrate the feasibility of a con- 
tinuous erosion monitor for use in pilot plant and full- 
scale FBC units. Computational models are being re- 
fined and used to predict the rates of metal wastage 
for specific FBC designs and operating conditions. The 
design guidelines will emerge from the mw pe 
gained from experimental studies and analytical mod- 
eling activities. This paper updates the status of ongo- 
ing experimental studies. 8 refs., 10 figs., 3 tabs. 
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DE91010821/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Computer simulation of jet penetration and fluid 
mixing in a channel flow with cross-stream jets. 

S. A. Lottes, and S. L. Chang. 1991, 21p ANL/CP- 
72679, CONF-9103133-3 

Contract W-31109-ENG-38 

International conference on advanced science and 
technology (7th), Argonne, IL (USA), 30 Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 





Multi-dimensional hydrodynamics computer codes are 
used to investigate jet penetration and fluid mixing pat- 
terns of main and jet flows in an MHD second stage 
combustor. The computer simulation is intended to en- 
hance the understanding of flow and mixing patterns in 
the combustor, which in turn may improve downstream 
MHD channel performance. A two-dimensional code is 
used to study the effects of jet angle, jet velocity, and 
turbulence parameters on the fluid mixing and a three- 
dimensional code is used to examine the effects of the 
jet port configuration and inlet swirl on the fluid mixing. 
Both codes solve the conservation equations of mass, 
momentum, and energy, in conjunction with a turbu- 
lence model. The mixedness (degree of mixing) of jet 
and main fluids depends greatly on jet angle and jet 
velocity. Counter-flow injection of jet fluid and high jet 
velocity are required to have a satisfactory fluid mixing 
for MHD combustor applications. 9 refs., 8 figs. 


148,844 

DES1010940/GAR PC A09/MF A01 
Tao (William) and Associates, St. Louis, MO. 
Alternative schemes for production of chilled 
water and cogeneration of electricity at Ashley 


int. 
1989, 176p DOE/CE/26579-T2 
Contract FG01-88CE26579 
Sponsored by Department of Energy, Washington, DC. 


William Tao & Associates, Inc. (TAO) evaluated alter- 
native systems for the generation of Chilled Water at 
Ashley Plant. The generation of chilled water is neces- 
sary for several reason; initially as a source of revenue 
for St. Louis Thermal Energy Corporation (SLTEC), but 
more importantly as a necessary component of the 
Trash-to-Energy Plant proposed north of Ashley Plant. 
The chilled water system provides a base load for 
steam generated by the Trash-to-Energy Plant. The 
benefits include reduced tip-fees to the City of St. 
Louis, lower cost of pe to customers of both the 
district steam system and the proposed chilled water 
system, and will result in lower energy and operating 
costs for the system than if individual services are pro- 
vided. This symbiotic relationship is main advantage of 
the Trash-to-Energy system. TAO provided preliminary 
engineering of the chilled water line route. The basic 
assumptions of an initial load of 10,000 tons with an 
ultimate load of 20,000 tons at a temperature differ- 
ence of 16(degree)F remain. The findings of the pipe- 
line study, although not incorporated into this docu- 
ment, remain valid. Assumptions include the following: 
An initial design load of 6000 tons which has the capa- 
bility of growing to 20,000 tons; Incremental costs of 
steam generated by Ashley Plant and the Trash-to- 
Energy plant; The turbine room at Ashley Plant is suita- 
ble for gut rehab except for turbines No. 7 and No. 9 
which should remain operational; and Daily chilled 
water flow and annual load profile. The paper de- 
scribes the findings on 8 alternative chiller systems. 
Additional studies were performed on the following: 
chilled water storage; low-pressure absorption chiller 
for balancing plant steam loads; economizer cycle for 
chiller system; auxiliary equipment energy source; vari- 
able flow water pumps; and comparison to satellite 
chilled water plant study. 


148,845 
DE91011153/GAR PC A03/MF A01 
MSE, Inc., Butte, MT. 

Magnetohydrodynamic projects at the CDIF. Quar- 
terly technical progress report, October 1-Decem- 
ber 31, 1990. 

1991, 26p DOE/ID/12735-T14 

Contract ACO7-881D12735 

Sponsored by Department of Energy, Washington, DC. 


The Component Development and Integration Facility 
(CDIF) is a major US Department of Energy magneto- 
yy (MHD) test facility in Butte, Montana. 
The CDIF is operated by MSE, Inc. Within the national 
MHD program, MSE personnel are responsible for per- 
forming integration testing of vendor-supplied MHD 
power train components at the CDIF to support the 
goal of commercialization. This quarterly technical 
progress report presents the tasks accomplished at 
the Component Development and Integration Facility 
during the first quarter of FY91. Areas of technical 
progress this quarter included: coal system develop- 
ment; seed system development; test bay modifica- 
tion; channel power dissipation and distribution system 
development; oxygen system storage upgrade; iron 
core magnet thermal protection system checkout; 
TRW slag rejector/CDIF slag removal project; stack 
gas/environmental compliance upgrade; coal-fired 
combustor support; 1A channels fabrication and as- 


sembly; support of Mississippi State University diag- 
nostic testing; test operations and results; data analy- 
sis and modeling; technical papers; and projected ac- 
tivities. 2 tabs. 


148,846 
DE91771869/GAR PC A04/MF A01 
Industriraadet, Copenhagen (Denmark). 
l ligheder i Energi 2000. Handii 
— oversat til mulige aniaeg. (Possibil 

or supply in relation to ‘E 2000’. The pian of 
action applied to potential installations). 
J. Demuth, and U. Soenderhousen. Oct 90, 51p NEI- 
DK-515 

In Danish. 

U.S. Sales Only. 


A survey of the supply potentials for power heating 
plants which should be established during the period 
1990-2000. The emphasis is on energy production and 
distribution, i.e. for electricity and heat producing 
plants which attached systems for environmental pro- 
tection, transmission and distribution systems for elec- 
tricity, natural gas and district heating and an estima- 
tion of the number of newly established connections to 
natural gas and district heating systems. (CLS). 
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DE91771935/GAR PC A05/MF A01 
Krueger (I.) A/S, Copenhagen (Denmark). 
Driftserfaringer med naturgasmotorer i Danmark. 
—- experiences with natural gas in Den- 
mai 


). 

K. Paamand, F. Petersen, and J. Wit. Jun 90, 80p 
NEI-DK-529 

In Danish. 

U.S. Sales Only. 


An investigation has been carried out on 16 Danish 
natural gas turbine plants with 21 turbines. The aim 
was to evaluate the performance, efficiency, noise, 
emission and control systems by inspection of the 
plants and interviews with the plant inspectors. (CLS). 


148,848 
DE91771949/GAR PC A08/MF A01 
Imatran Voima Oy, Helsinki (Finland). 
Mallinnusmenetelmaet = energiahuoltojaerjestel- 
missae. (Modeling methods in power industry ap- 
lications). 
. Ruokonen, and |. Seilonen. 1990, 171p IVO-A-03/ 
90, ISBN 951-8928-41-X 
In Finnish. 
U.S. Sales Only. 


This report contains a survey on system models used 
in power industry applications. The starting point was 
that energy program is based on some models de- 
scribing the system. The goal is to examine what kind 
of models are used, how they are used and what kind 
of systems they belong to. This report is aimed to act 
as a Catalog on conventional and knowledge-based 
models, used by program developers in choosing an 
appropriate model for their application. A model is de- 
fined here as a description of some objects or systems 
which are dealt with in the program. Thus, the model is 
always a means to make it easier to understand the 
nature and the operation of the system. In this report, 
different modeling methods and models are described 
and classified. The integration aspects of the models 
or systems are also studied. Models used both in 
power production and in transmission systems are de- 
scribed. To illustrate different modeling methods in a 
more concrete manner, some example programs are 
introduced. 


148,849 
DE91771966/GAR PC A06/MF A01 
Oulu Univ. (Finland). Energy Lab. 

Pienehkoejen turvetta puuta polttavien laem- 
poelaitosten hiukkaspaeaestoet (Laeppae-pro- 
jekti). (Dust emissions of small-sized peat and 
wood firing heating plants). 

R. Rinne, and P. Vilppunen. 1987, 113p OY/TEK-EL- 
1, ISBN 951-42-2408-6 

In Finnish. 

U.S. Sales Only. 


The main problem in small peat and wood firing heat- 
ing plants is the existing flue gas cleaning systems. 
The cyclone is still the most used cleaning system in 
the small heating plants (smaller than 5 MW). The 
plants smaller than 1 MW usually don’t have any flue 
gas separator. The quality changes and the little 
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amount of automation have further increased the dust 
emissions. The E Department of The Ministry of 
Trade and Industry funded the project called LAEP- 
PAE with the aim of classifying the factors influencing 
the formation and quantity of the emissions from peat 
and wood firing heating plants. Another goal was to 
show the relation between dust emissions and sedi- 
mentation measurements. The study was carried out 
by measurements of dust emissions and sedimenta- 
tion measurements rates during the end of 1986 in 
three peat and wood firing heating plants of which two 
were grate firing plants of sod peat and wood chips 
and the third one a sod peat gasifier. This investigation 
about the formation and quantity of the emissions from 
small peat and wood firing plants has resulted in the 
specification of several subjects that need further 
study: the amount of dust fractions in the air close to 
the plant, the influence of combustion techniques and 
types of peat fuel in the formation of dust particles of 
size smaller than 10(mu)g and analysis of sedimenta- 
tion samples. The study of these subjects would help 
to develope parameter models describing the forma- 
tion and quantity of emissions. 


148,850 
DE91774539/GAR PC A03/MF A01 
AEA — Harwell (England). Energy and Envi- 
ronment. 
Combustion of refuse derived fuel on a modified 
ee 


S. J. Burnley, and T. W. A. Rampling. 1990, 41p 
ETSU-B-1205-P3 m 
U.S. Sales Only. 


Energy Supplies Ltd (ESL) burn refuse derived fuel 
(RDF) on a modified chain grate stoker shell boiler at 
the Byker Heat Station in Newcastle upon Tyne in the 
United Kingdom. This boiler was installed to supply the 
Byker district heating scheme with hot water, and is 
being used in a research and development programme 
into the fouling of RDF fired boilers. Combustion trials 
and environmental emissions measurements were un- 
dertaken by Warren —o Laboratory (WSL) and form 
the subject of this report. The boiler was found to oper- 
ate at an output of 4.9 MW, which represents 87% of 
the coal baseline design output, with a thermal effi- 
ciency of 79%. The environmental emissions were 
within current UK limits, but a reduction in HCl, particu- 
late material and heavy metal emissions would be re- 
quired in order to meet agreed EEC regulations. 
(author). 


148,851 
DE91774551/GAR 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 

Combustion of refuse derived fuel on a purpose- 
d underfeed stoker shell boiler at the Isle 


PC A03/MF A01 


of ht College of Arts and Technology. 
S. J. Burnley. 1990, 50p ETSU-B-1205-P2 
U.S. Sales Only. 


The underfeed stoker is one of the most common 
space heating combustion appliances in use in the UK 
and a number of trials have been carried out on the 
Suitability of the system to burn pelletised refuse de- 
rived fuel (RDF). Two boilers fitted with underfeed 
stokers and Sree to burn RDF were installed at 
the Isle of Wight College of Arts and Technology. Per- 
formance and emissions tests were carried out by 
Warren Spring Laboratory as part of its programme of 
RDF combustion trials funded by the Department of 
Energy through the Energy Technology Support Unit. 
The boiler was found to operate with a thermal effi- 
ciency of 70-75% and the particulate material emis- 
sions were within current UK limits. (author). 


148,852 
MIC-91-02989/GAR PC E07/MF E01 
B.C. Hydro. Resource Planning, Vancouver (British Co- 
lumbia). 
Cost of new electricity suppiy in British Columbia. 
c1990, 36p ISBN-0-7726-1276-5 


This report provides the cost of new firm energy supply 
and new capacity supply. These are combined to pro- 
vide the cost of new electricity supply. It also provides 
the value of secondary (i.e., non-firm) energy produc- 
tion. B.C. Hydro uses these costs to assess the eco- 
nomic viability of various investments, such as: New 
development options including demand-side manage- 
ment programs; modifications to existing facilities; pro- 
posed energy purchases and coordination agree- 
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ments; and the optimization of resource develop- 
ments. 


148,853 

PB91-207480/GAR PC AO5/MF A01 
Mitsubishi Heavy Industries Ltd., Tokyo (Japan). 
Mitsubishi Juko Giho, Vol. 28, No. 1, 1991. 

c1991, 98p 

Text in Japanese with English abstracts. See also 
PB91-166926.Portions of this document are not fully 
legible. 


Contents: Repowering of Existing Fossil Power Plant 
by we Gas Turbine; Steam Turbine Design for 
Combi Cycle Plant; Medium and Small Steam Tur- 
bine Performance Improvement by New Aerodynamic 
a Tech ; Design and Field Operation of 150 
t/h Circulati luid Bed Boiler; Three-Dimensional 
Computer Aided Engineering Model for 1 000 MW 
Coal Fired Boiler; Application of Non-Destructive Life 
Assessment Technique with — Structural 
Degradation to Aged Power Boiler; Shop Test of 150 
MW High Temperature Gas Turbine; Electronic Con- 
trol System for Marine Diesel Engine; Develapment of 
Solid Oxide Fuel Cell. 


148,854 

PB91-507616/GAR CP T0o2 
National Energy Information Center, Washington, DC. 
Electric Utilities Sales and Revenue Monthly 
Report (E1A-826), 1989. 

Data file. 

1989, mag tape DOE/DF/MT-91/030 

System: IBM-370/3084; MVS/XA operating system. 
See - PB89-113450, PB88-110598, and PB86- 
211513. 

Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T02. 


Data regarding electricity sales (megawatthours and 
associated revenue (thousand dollars)) are submitted 
to the Energy Information Administration (EIA) by se- 
lected electric utilities on the form EIA-826, ‘Monthly 
Electric Sales and Revenue Report with State Distribu- 
tions.’ The monthly survey consists of the utilities with 
the largest sales within each state and a stratified 
random sample of the remaining utilities. The form 
EIA-826 is designed to facilitate the estimation of elec- 
tricity sales and associated revenue at the National, 
Census Division, and State level, by class of con- 
sumer. These estimates in turn, can be used to calcu- 
late average revenue per kilowatthour and estimates 
of sales, revenue, and average revenue per kilowatth- 
our coefficients of variation. 


Electric Power Transmission 


148,855 
MIC-91-03172/GAR 
Ontario Hydro, Toronto. Research Div. 

115 kV and 230 kV arc reach tests at Kleinburg out- 
door test facility. 

Report no. 90-146-K. 

R. Filter, and D. E. Amm. c1990, 18p 


PC E07/MF E01 


This report summarizes investigations into arc reach 
resulting from low capacitive (230 Kv and 115 Kv) cur- 
rent switching in transmission systems. rom this re- 
search, a simplified arc reach algorithm (Horizontal Arc 
Reach) is defined which will predict conservative arc 
reach values with charging currents up to 20 A. 
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MIC-91-03179/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Transmission line refurbishment study: Tests on 
oo type steel transmission towers, Oak- 


Report no. 90-192-K. 
S. G. Krishnasamy. c1990, 32p 


This report deals with tests carried out on the McGui- 
gan type hydro transmission towers to determine the 
Strength of the towers and their foundations. Combina- 
tions of vertical and along-the-line loads were used to 
simulate the effect of loading due to heavy ice, strong 
wind, broken conductor and wind-on-ice conditions. In- 
formation gathered from all the tests on the two towers 
were used to perform the following analyses: Compari- 
son of predicted and actual tower failure loads, tower 
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deflections under different loads, foundation deflec- 
tions under different loads, and comparison of meas- 
ured and predicted loads in selected tower members. 


Energy Use, Supply, & Demand 


148,857 
DE91011026/GAR PC A03/MF A01 
EIC Labs., Inc., Norwood, MA. 

Solid state electrochromic ‘smart’ windows. Final 
report, May 1, 1987-August 31, 1990. 

Progress rept. 

Mar 91, 43p DOE/SF/16733-T1 

Contract AC03-87SF 16733 

Sponsored by Department of Energy, Washington, DC. 


The structure under development at EIC Laboratories 
consists of a multilayer stack of thin films, incorporat- 
ing the two — electrochemically active ele- 
ments, the electrochromic (EC) and counter electrode 
(CE) layers, respectively. The EC layer changes from 
colorless to a state of reduced transmission on reduc- 
tion while the CE layer has the opposite (complemen- 
tary) behavior (or is colorless in both oxidized and re- 
duced states). These are separated by an ion conduct- 
ing electrolyte. The stack is — with top and 
bottom transparent electrodes. The major achieve- 
ments are as follows: (1) Tunable thermal emittance 
for the EC layer over a range of 0.2 to 0.8 was demon- 
strated, indicating the feasibility of surfaces with ad- 
justable heat transfer properties. (2) Thin film ion con- 
ductors based on the Li(sub 2)O/B(sub 2)O(sub 3) and 
LiNbO(sub 3) were developed using thermal and elec- 
tron beam evaporation with ionic conductivities 
>10(sup (minus)8) S/cm, fulfilling a major require- 
ment for this component. (3) A variety of improved va- 
nadium oxide-based counter electrode materials were 
demonstrated and patented which undergo reversible 
electrochemical Li insertion reactions and which in- 
crease their solar transmission on reduction. (4) De- 
vices incorporating a laminated Li+ conducting poly- 
mer electrolyte were demonstrated with bleached 
state visible transmittance of >65% and colored state 
transmittance of <15%. These devices were tested 
for >10(sup 4) complete cycles. (5) An all thin film 
solid state device was demonstrated with a visible 
transmission range of 65/13%, using the component 
materials developed on this program. The device was 
tested for >3000 complete cycles without degrada- 
tion. A fabrication sequence was specified which forms 
the basis of initial production cost estimates. (6) 
Window modeling studies have been used to compare 
the relative performance of amorphous and crystalline 
WO(sub 3)-based electrochromic structures. 10 refs., 
17 figs., 2 tabs. 


148,858 

DE91011102/GAR PC A05/MF A01 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

Assumptions for the Annual Energy Outlook 1991. 
Apr 91, 91p DOE/EIA-0527(91) 


This report serves as an auxiliary document to the 
Energy Information Administration (EIA) publication 
Annual Energy Outlook 1991 (AEO) (DOE/EIA- 
0383(91)), released in March 1991. The AEO forecasts 
were developed for four alternative cases and consist 
of energy supply, consumption, and price projections 
by major fuel and end-use sector, which are published 
at a national level of aggregation. The purpose of this 
report is to present important quantitative assump- 
tions, including world oil prices and macroeconomic 
growth, underlying the AEO forecasts. The report has 
been prepared in response to external requests, as 
well as analyst requirements for background informa- 
tion on the AEO and studies based on the AEO fore- 
casts. 1 fig., 53 tabs. 


148,859 
DE91011111/GAR PC A03/MF A01 
oaone National Lab., IL. 

Estimating unobserved electricity demand for 
1983-84, use of panel data from the Residential 


Wy! Consumption Survey. 
D. D. Purkayastha, and D. Poyer. Feb 89, 27p ANL/ 
PP-66994 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


Recent budget cuts in a number of federal programs 
have caused major energy demand studies (such as 


the US Department of Energy’s Residential Energy 
Consumption Survey and the Department of Com- 
merce’s American Housing Survey) to be conducted 
less frequently than in the past. As a result, research- 
ers are confronted with problems of accounting for 
nonsampling errors and missing observations. In this 
paper, we derive a best linear unbiased estimate for 
unobserved series of data from the panel data in the 
Residential Energy Consumption Survey. The empiri- 
cal significance of this work lies in an effort to estimate 
energy demand in black and white households for 
3 ee 984, a period when the survey was not con- 
lucted. 


148,860 

DE91011333/GAR PC A05/MF A01 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

International Petroleum Statistics Report. 

Apr 91, 77p DOE/EIA-0520(91/04) 


The International Petroleum Statistics Report presents 
data on international oil production, consumption, im- 
ports, exports, and stocks. The report has three sec- 
tions. Section 1 contains time series on world oil pro- 
duction, and on oil consumption and stocks in the Or- 
ganization for Economic peration and Develop- 
ment (OECD). This section contains annual data be- 
ginning in 1973, and monthly data for the most recent 
two years. Section 2 presents an oil supply/consump- 
tion balance for the market economies (i.e., non-com- 
munist countries). This balance is presented in quar- 
terly intervals for the most recent two years. Section 3 
presents data on oil imports by OECD countries. This 
section contains annual data beginning in 1982, and 
quarterly data for the most recent two years. 41 tabs. 
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DE91011337/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Errors in audit predictions of commercial lighting 
and equipment loads and in their impacts on heat- 
ing and cooling estimates. 

R. G. Pratt. Feb 90, 21p PNL-SA-17746, CONF- 
900203-8 

Contract ACO06-76RL01830 

Winter meeting of the American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc., At- 
lanta, GA (USA), 11-14 Feb 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


A sample of thirteen buildings that have received 
energy audits and are instrumented to collect end-use 
metered data has been used to illustrate the uncertain- 
ty and range of errors in end-use loads predicted by 
energy audits in commercial buildings. The analysis fo- 
cuses on audit predictions of baseline (pre-retrofit) 
annual lighting and miscellaneous equipment loads 
and on their impacts on the heating and cooling load 
estimates. 3 refs., 5 figs., 3 tabs. 
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DE91771871/GAR PC A05/MF A01 
Danske Elvaerkers Forenings Udredningsafdeling, 
Lyngby. 

Forsoeg vedr. elbespareiser i boligsektoren - 1. 
aar. (Experiment concerned with saving electricity 
within the housing sector - 1st year). 

_ and A. K. Hansen. Feb 90, 93p DEFU-TR- 


In Danish. EFP-87; EFP-88. 
U.S. Sales Only. 


1500 householders that do not use electricity for heat- 
ing have been involved in this experiment. Some read 
their meters themselves every month and in other 
cases the electricity consumption was registered on 
the radials that supplied the users. Danish electricity 
supply firms were also involved in measuring activities. 
The householders were divided into four groups. One 
group received all possible means of help for reducing 
their use of electricity in the way of information, advice 
and the tariff was raised by 40 oere per kWH, the 
second group received all means of help except con- 
sultant services, the third all means of help except the 
increase in tariff, and the fourth was a control group. 
Statistics and evaluations were worked out on this 
basis. The project is described in detail and measure- 
ments are presented and discussed. (AB). 


148,863 


DE91771917/GAR PC A05/MF A01 





Technical Univ. of Denmark, Lyngby. Lab. of Heating 
and Air Conditioning. 

Pulserende fjernvarme. 2. fase. Forbrugeruniten. 
Jinru | district heating. Second phase. Con- 
sumer unit). 

B. Kvisgaard, and H. Andersson. Aug 90, 81p NEI- 
DK-523, ISBN 87-88038-13-0 

In Danish. EFP-86. 

U.S. Sales Only. 


A prototype of a consumer unit for pulsating district 
heating was dimensioned and built. The properties of 
the unit were tested in a district heating testing rig 
during 38 different operating cases. The consumer unit 
is no larger than a normal boiler unit, the installation 
cost is reasonable, it requires little maintenance and it 
can provide a normally well-insulated house with heat- 
ing and hot water. The weakest point of the consumer 
unit is the rubber bag containing the district heating 
water. Exposure to mechanical stress can shorten its 
service life span, especially if stretched. To simulate 
the pulsating district heating network a special network 
simultor was constructed. Thus only the house simula- 
tor from the district heating testing rig was used. In the 
testing rig the performance of the unit was determined 
at different locations within a reference area. The re- 
sults from the tests showed that most units in the refer- 
ence area would be able to provide an effect of up to 
15 kHh/hour. This means that the unit can cover a ra- 
diator load of approximately 9 kW while at the same 
time complying with the requirements of domestic hot 
water heating contained in the regulation governing 
water installations. During periods with no tapping of 
domestic water, it yields 12 kW to the radiator system. 
It was always the aim to select tested solutions and 
solutions that do not require complicated control sys- 
tems were utilized. An alternative for regulating the 
temperature of the domestic hot water with a thermos- 
tatic valve was tested. The alternative consisted of on/ 
off controlling the pump directly on the basis of a tem- 
perature measurement of the domestic hot water. (AB) 
17 refs. 
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DE91771943/GAR PC A04/MF A01 
Nellemann Raadgivende Ingenioerer- og Planiaeggere 
A/S, Aarhus (Denmark). 

Udredning vedroerende boligomraade i Ikast. Om- 
Stilling fra elvarme til fjernvarme. (Elucidation con- 
cerning a residental area in Ikast. Conversion from 
electric heating to district heating). 

Feb 91, 54p NEI-DK-538 

In Danish. 

U.S. Sales Only. 


The conversion of electric heating to district heating in 
houses in a suburban area in which there has not for- 
merly been a district heating network is described. The 
economical consequences for the consumers, the dis- 
trict heating and electricity companies are explaned 
and the social, environmental and practical advan- 
tages of the establishement of the district heating 
system and heating installations in the houses are 
dealt with. The district heating system is calimed to be 
conduciewe to energy savings. (CLS). 
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DE91771944/GAR PC A04/MF A01 
Nellemann Raadgivende Ingenioerer- og Planiaeggere 
A/S, Aarhus (Denmark). 

Udredning vedroerende boligomraade i Ikast. 
Bilag. Omstilling fra elvarme til fiernvarme. (Eluci- 
dation concerning a residental area in Ikast. Sup- 
plement. Conversion from electric heating to dis- 
trict heating). 

Feb 91, 61p NEI-DK-539 

In Danish. 

U.S. Sales Only. 


The conversion of electric heating to district a in 
houses in a suburban area in which there has not for- 
merly been a district heating network is described. The 
basis, data on the consumption, alternative tracings, 
distribution network, radiator systems, shunts for low 
temperature zones, economy of the district heating 
company, and a camparison of the electricity conver- 
ot gon and new electricity capacity is presented. 
(CLS). 
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DE91771948/GAR PC A06/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 


Pinch-meneteimae laempoeenergian kaeytoen las- 
kennassa. Perusteet. (Use of pinch-technology in 
the design and calculation of heat exchanger net- 
works. Principal theory). 

T. Kolehmainen, A. Kovero, H. Malinen, and S. 
Viinikainen. Nov 90, 104p VTT-TIED-1182, ISBN 
951-38-3832-3 

In Finnish. 

U.S. Sales Only. 


Pinch-technology is a method for analysing and de- 
signing the use of heat energy. It can be best applied 
to process industry which uses large amounts of heat 
energy. Pinch-technology is based on mass and heat 
balance of the concerned process. All the process 
streams are analysed. The so called hot composite 
curve consists of all the streams, which require cooling 
and the cold composite curve consists of all the 
streams, which require heating. With help of these 
curves all the heat transfer of the process can be ana- 
lysed simultaneously. Optimal targets for energy con- 
sumption can be obtained before the design of heat- 
exchanger network. These targets are based on eco- 
nomical optimization. Pinch-technology can be used 
also when designing heat and power cogeneration and 
for optimal placing of heat pumps. Computer programs 
and graphs are used when designing process with the 
pinch-technology. The composite curves and energy 
consumption targets can be easily composed when 
using software based on pinch-technology. The topol- 
ogy of heat-exchanger network in the early phases of 
design is convenient to present with graphical gridpre- 
sentation. 


148,867 

DE91771954/GAR PC A04/MF AO1 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
LVI-tekniikan Lab. 

Laempoeolojen vaikutus tuottavuuteen ja viihty- 
vyyteen toimistotyoessae. (Effects of air tempera- 
ture and other indoor climate factors on work pro- 
ductivity). 

E. Tammela. 1990, 64p VTT/LVIS2000-2, ISBN 951- 
95157-1-2 

In Finnish. LVIS-2000 Research Programme. 

U.S. Sales Only. 


The aim of the study was to review the effects of air 
temperature and other indoor climate factors on work 
productivity and to find out whether a wider experimen- 
tal study on this subject is necessary in Finland. The 
effects of hot conditions on human performance have 
been widely investigated in laboratories. Generally the 
aim has been to find the exposure limits in which 
people can work without harm to their health and to 
determine the mechanism on which the performance 
loss in based. According to these studies the perform- 
ance in mentally demanding and also in very simple 
tasks deteriorates at a temperature above 33 deg C. 
The results are partly contradictory, which is due to nu- 
merous confusing factors related to the studies and to 
many other factors affecting performance, e.g. thermal 
characteristics, time of exposure, type of task, level of 
arousal, skill and motivation of the worker. Most of the 
Studies near the range of comfort have dealt with the 
effects of air temperature on learning. These studies 
have been conducted in schools, in observation class- 
rooms and in laboratories. Performance in to dete- 
riorate at an air temperature of 27 deg C or more. 
There are only few studies concerning the effects of 
thermal conditions on productivity in office work. In 
some studies mild thermal stress has resulted in a low- 
ered performance and in others no differences have 
been found. Well motivated persons may be quite un- 
affected by mild thermal stress. Mild heat stress in- 
creases the degree of experienced symptoms and fa- 
tigue and decreases work satisfaction. There is no evi- 
dence suggesting that a temperature other than that 
found comfortable by the majority will produce more 
work output. 
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DE91771958/GAR PC A04/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
LVI-tekniikan Lab. 

Asuinkerros- ja energiaa 
saeaestaevaet toi pideyhdistel t. (Energy 
saving concepts for blocks of flats and office 
buildings). 

M. Nyman. 1990, 66p VTT-ETRR-3, ISBN 951-47- 
4041-6 

In Finnish. 

U.S. Sales Only. 


The study deals with energy consumption in the build- 
ing stock and in different types of buildings. In addition 
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production and use of energy is dealt with. Measures 
for energy saving in new and future buildings has been 
considered. The time period of the consi meas- 
ures has been years 1990-2005. Possibilities for 
energy saving in the present building stock has not 
been dealt with. Energy saving measures in single 
family houses has been left out the scope of this study 
as well, since they are dealt with in other projects of 
the ETRR-research program. The price of energy has 
been kept independent of type of production of 
energy. In the calculations energy cost for heating has 
been 25 p/kWh (0.05 ECU/kWh) and for electricity 50 
p/kWh (0.1 ECU/kWh) in new buildings, but these 
prices are presumed to be double in the future. point of 
view has been private-economical. The energy saving 
measures have been tested by calculation in the LVIS- 
2000 (another research program) standard buildings 
and energy savings have been presented as marks 
(FIM) per square meter and year. Only a few of the 
compared measures proved to be economical. 
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DE91771962/GAR PC A03/MF A01 
Ministry of Trade and Industry, Helsinki (Finland). 
Energy Dept. 





i kannattavuuden ar- 
viointi, katsaus. (Evaluation of profitableness of 
energy conservation measures). 

* — 1991, 46p KTM/E-D-190, ISBN 951-47- 
-2 


In Finnish. 
U.S. Sales Only. 


The efficiency rate of public investment subsidies has 
been as low as 10% in building sector. In industrial 
sector the efficiency rate has been better, some 25- 
60%. This means that the decrease of energy con- 
sumption by 1% or 0.3 Mtoe or 400 million Fmk would 
cost the tax payers 1000-2400 million Fmk or 3-7 p/ 
kWh (saved) if the subsidies are forwarded to industrial 
sector and in the worst case 6000 million Fmk if the 
subsidies are given to building sector (the share of 
subsidies is supposed to be 205 of total investments). 
From the energy economy point of view the reparation 
of existing buildings seem not to be economic. From 
the consumer’s energy bill point of view the profitabe- 
leness nas not been good enough either. The consum- 
er’s demand for internal rate of return is more than 
30% This shows that the reparation of existing building 
stock has to be based on other arguments than con- 
sume’s energy bill, too. This exercise shows that one 
needs to develope the methods to carry out energy 
conservation investments. The exercise gives also 
some hints that different kind of public conservation 
measures (energy price, norms, subsidies etc.) have to 
be compared carefully with each other. 
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DE91771964/GAR PC A08/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
LVI-tekniikan Lab. 
Olio-orientoituneet energiataloudelliset analyysi- 
ja suunnitteluohjeimistot. (Object-oriented energy 
economical analysis and designing programs). 

R. Talonpoika, B. Bjoerk, H. Penttilae, L. Heikkinen, 
and P. Kalliomaeki. 1990, 166p VTT-ETRR-2, ISBN 
951-47-3709-1 

In Finnish. 

U.S. Sales Only. 


Data transfer methods between thermal simulation 
programs and building object-oriented database pro- 
gram has been clarified in this research. Thermal simu- 
lation programs need very much different kind data in- 
fluencing on building’s thermal balance for instance 
geometrical and thermal information about structures. 
Nowadays dominant practice is to read these input 
data from drawings and tables and to input them 
manually into simulation programs. Useableness of 
programs and reliability of results would get remarka- 
ble better if the input data needed in building’s model- 
ling could to be transferred automatically into simula- 
tion programs from building’s product model database. 
The data produced in the building’s CAD-designing 
phase would be stored only once in the product model 
database after which data could be utilized in other de- 
signing phases. A prototype program, where two differ- 
ent thermal simulation programs were connected to 
the building's product model database was built up in 
the research. The building (Kontula healthcenter) was 
modelled into the relational database according to 
principles of building’s RATAS-product model. The 
input data needed by the simulation programs were 
transferred automatically from building's product 
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model database. From this pilot research can be con- 
cluded that direct data transferring between building’s 
product model database and thermal simulation pro- 
gram could remarkable improve the useableness and 
the reliability of the thermal simulation programs. Pre- 
condition for this is further development of the build- 
ing’s standardized product model and the thermal sim- 
ulation programs. 
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DE91771965/GAR PC A06/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
LVI-tekniikan Lab. 

Epaetasaisten laempoeolojen vaikutus ee. 
teen. Kirjallisuuskatsaus. (Effects of nonuniform 
po men conditions on thermal comfort. Literary 
survey). 


R. limarinen. 1990, 108p VTT/LVIS2000-5, ISBN 
951-95157-4-7 

In Finnish. LVIS-2000 Research Programme. 

U.S. Sales Only. 


Draught is still the most common complaint in thermal 
indoor climate in spaces for human occupancy, al- 
though the mean air velocities in modern working envi- 
ronments are usually below recommended limits. The 
air velocity fluctuations and turbulence intensity are 
the most probable factors affecting the sensation of 
draught, while the direction of uniform air flow has a 
negligible effect. In dwellings and in working environ- 
ments the turbulence intensity is much higher than in 
most of the studies on air velocity, which have been 
taken as the basis for the present standards. The 
greatest risk for draught is found in spaces with air 
conditioning. The changes in air humidity usually do 
not cause a sensation of discomfort unless the high 
humidity is combined with the elevated temperatures 
near the upper limit of the comfort zone. Step changes 
of a few degrees in air temperatures of separate enclo- 
sures do not cause notable thermal discomfort be- 
cause people adapt rapidly to prevailing neutral tem- 
peratures and only the instantaneous temperature 
affect thermal comfort. On the contrary, vertical tem- 
perature gradients cause discomfort; air temperature 
differences of 3-4 K between neck and ankle are still 
acceptable. When the difference is a few degrees 
greater, acceptance is only about 30 to 60%. Radi- 
ation — due to cold walls and ceilings is very un- 
comfortable as well as thermal assymmetry caused by 
warm ceilings. Warm walls cause less discomfort. In 
laboratory studies even 10 K vector temperatures 
have been acceptable. In studies conducted in work 
spaces, however, thermal assymmetry of even 2 to 3 K 
has caused complaints of thermal discomfort. 
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DE91771969/GAR PC AO5S/MF A01 
Ministry of Trade and Industry, Helsinki (Finland). 
— Dept. 

Teollisuuden energiatalouden parantaminen ra- 
' t tiolla. (Improvement of the energy 
economy of the industrial buildings using modern 
control systems). 

J. Yrjoelae, and L. Heikkinen. 1988, 96p NEI-Fl-135 
In Finnish. 

U.S. Sales Only. 


The purpose of this study was to determine the poten- 
tial for saving energy in small to mid-sized industries 
through the operation of the facilities HVAC control 
system. The results of this study are based on on-site 
measurements. Beyond the scope of this report are 
process industries where a very small fraction of the 
energy required for heating is used by the HVAC facili- 
ty. The potential savings possible with HVAC control 
system improvements is a very strong function of the 
type of industry considered. The machine assembly in- 
dustry, for instance, offers the greatest savings. The 
wood-manufacturing and food industries also offer im- 
pressive savings. It is estimated that the total national 
energy savings possible through control system im- 
provements amounts to 88 h/year or 63 million 
marks/year. The report considered six ways of improv- 
ing the HVAC control system. They are: application of 
a demand-controlied HVAC system, waste heat utiliza- 
tion control, control system upgrading integration of 
process and HVAC control systems, gasburning radi- 
ative heater control and DDC control. The actual in- 
dustries that were involved in the study included: a 
printer, a couple of machine assembly facilities, a 
rubber manufacturer, a pharmacutical manufacturer, a 
food preparation facility and a producer of prefabricat- 
ed concrete products. With the aid of these measure- 
ments and calculations, it is possible to save signifi- 
cant amounts of energy with a very small investment. 
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The greatest saving occured when the HVAC control 
system was set up to eliminate waste by using a 
demand-controlled philosophy. In many instances it 
was discovered that there were significant flaws in the 
HVAC system and control system. Mostly these were 
the result of inadequate maintenance or careless in- 
Stallation. 
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DE91771970/GAR PC A03/MF A01 
Ministry of Trade and Industry, Helsinki (Finland). 
Energy Dept. 

Energian taloudellinen ja jaerkevae kaeyttoe sellu- 
teollisuudessa, tutkimustarvekartoitus. (Economic 
and practical energy use in pulp industry). 

R. Pusa. 1989, 37p NEI-FI-136 

In Finnish. 

U.S. Sales Only. 


This investigation was undertaken to collect informa- 
tion about the present state of the energy usage within 
the Finnish pulp industry and to evaluate how the effi- 
ciency can be improved as well as what research and 
development work is needed. The investments into 
energy usage efficiency have decreased since the 
boom after the energy crises in the middle of the 
1970’ies. The main contributer affecting the unit 
energy consumption in the Finnish pulp industry is the 
production rate. Resently investments into environ- 
mental protection has caused an increase in the unit 
power consumption. The main topics of future investi- 
gations should be to find ways to use the excess 
energy outside the mill, to increase the efficiency in 
usage of secondary heat and development of suitable 
machinery and materials. 


148,874 


DE91771971/GAR 
Tilastokeskus, Helsinki (Finland). 
Asuintaloyhtioeiden energiankulutus ja kuluttaja- 
kae' ytyminen. Teoreettiset laehtoekohdat ja 
niiden suppea empiirinen tausta. (Consumer be- 
havior and the energy consumption of housing 
companies. Theoretical framework). 

E. Tanskanen. 1987, 124p TK-TUTK-132 

In Finnish. 

U.S. Sales Only. 


PC A06/MF A01 





Energy is a mere instrument from the standpoint of 
dwelling and housing objectives. Thus, energy con- 
sumption should always be considered in relation to 
resident comfort and to the overall functioning of the 
housing company, even though low consumption in 
itself is worth strigving for not only for reasons of econ- 
omy but also for reasons of energy supply and the en- 
vironment. Energy considered in relation to the overall 
functioning of the housing company is not only a factor 
in the interior climate, hot water and related costs, but 
constitutes one of the company’s main concerns, in- 
cluding informal exchanges of opinion, formal meet- 
ings, complaints, and co-ordination and performance 
of tasks. In soe eng age lke measures, ac- 
count should always taken off the conditions in 
which they have been taken, of the body of information 
on which they have been based and of their meaning 
for the parties concerned. These factors form the 
basis for understanding the activity connected with 
energy use and for undertaking conservation meas- 
ures. From the standpoint of energy consumption, resi- 
dent comfort and the overall functioning of the housing 
company, the outcome, whether good or bad, depends 
on to what extent the parties have succeeded in co- 
ordinating their objectives and are able to work within a 
unified frame of reference. The theoretical section of 
the report points out that it is advisable to start the 
project with extensive statistical surveys of the vari- 
ations in energy consumption. The surveys analyse 
the effect on heating energy consumption by structural 
and in part, construction technological factors (e.g. the 
company’s age and size, type of building, number of 
buildings, water consumption), while also determining 
to what extent consumption is connected with the form 
of the organization and with the most important operat- 
ing procedures. An in-depth analysis of the activity is 
Carried out by interviewing the building manager and 
the service man. 
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MIC-91-03018/GAR PC E07/MF E01 
New Brunswick. Energy Branch, Fredericton. 


Provincial ef Management Program: Report 
on progress, 1989-90. 

Annual publication. 

R. Murray. c1989, 16p 


The provincial energy management program was initi- 
ated in August 1988 to improve the use of energy in 
provincially owned buildings. This report provides an 
overview of the program and summarizes work com- 
pleted to the end of the setup phase to March 31, 
1990. The results of the setup phase include current 
energy consumption patterns and the potential for effi- 
— improvement. Plans for 1990-91 are also in- 
cluded. 
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MIC-91-03155/GAR PC E12/MF E01 
Ontario Hydro. Corporate — Branch, Toronto. 
Load forecasts report no. 901210: System de- 
mands, 1990. 

Annual publication. 

c1990, 127p 


Two load forecasts are normally issued each year, a 
25-year long-term forecast produced in the fall for 
system planning purposes, and a short-term forecast 
produced in the early summer for revenue planning, 
rate development and budget purposes. This report 
contains both the short-term and long-term forecasts 
approved in December 1990. The short-term primary 
forecast section includes a comparison of the primary 
load forecast with last year’s forecast and this year’s 
basic load forecast, imputs, regional estimates, eco- 
nomic conditions and trends models, determining the 
basic load forecast and the unallocated load. The 
long-term forecast includes methodology, a discussion 
of major assumptions, economic trends and energy 
prices. Net load impact of program-driven demand 
management, uncertainty in the load forecast and a 
glossary are included. 


148,877 

PB91-507467/GAR CP T02 
Department of Energy, Washington, DC. Research 
and Education Div. 

Residential —- Consumption Survey: Con- 
densed Version of Previous Surveys, 1978-1985 
and 1987. 

Data file. 

Oct 90, mag tape DOE/DF/MT-91/026 

System: IBM 3033; MVS SP Release 1.3.5 operating 
system. See also PB82-114877, PB82-114901, PB83- 
199554, PB84-120476, PB85-221760, PB87-186540, 
PB90-501461 and PB91-505115. 

Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T02. 


The contents of the data tape will present a con- 
densed version of data files concerning household 
energy use and demographic characteristics. One- 
hundred-fifty (150) different variables were generated 
from each of the seven surveys designed by the 
Energy Information Administration (EIA) to provide in- 
formation on how households in the United States use 
energy. The periods covered by the surveys are: April 
1978-March 1979, April 1979-March 1980, April 1980- 
March 1981, April 1981-March 1982, April 1982-March 
1983, April 1984-March 1985, and January 1987-De- 
cember 1987. The 150-variable subset of the original 
data records was prepared so that the generation of 
Statistical reports concerning household energy use 
would be made easier. A computer program to access 
the data is supplied. 
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DE91010718/GAR PC A06/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Proceedings of waste stream minimization and uti- 
lization innovative concepts: An experimental 
> weenie: exchange. Volume 2, General industri- 
a 


V. E. Lee. Apr 91, 105p PNL-SA-19337-Vol.2, CONF- 
9104142-Vol.2 

Contract AC06-76RL01830 

Waste stream minimization and utilization innovative 
concepts: an experimental technology exchange, 
Washington, DC (USA), 25-26 Apr 1991. Sponsored by 
Department of Energy, Washington, DC. 





This two-volume proceedings summarizes the results 
of fifteen innovations that were funded through the US 
Department of Energy's Innovative Concept Program. 
The fifteen innovations were presented at the fifth In- 
novative Concepts Fair, held in Washington, DC, on 
April 25-26, 1991. The concepts in this year’s fair ad- 
dress innovations that can substantially reduce or use 
waste streams. Each paper describes the need for the 
proposed concept, the concept being pro , and 
the concept’s economics and market potential, key ex- 
perimental results, and future development needs. The 
papers are divided into two volumes; Volume 1 ad- 
dresses innovations for mining and metals remediation 
that can reduce or use waste streams, and Volume 2 
addresses general industrial innovations that can 
reduce or use waste streams. Individual papers have 
been cataloged separately. 
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DE91767293/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Status of activities of the International Expert 
Working Group on Municipal Solid Waste Incinera- 
tor Residues, November 1990. 

Progress rept. 

H. A. Van der Sloot, A. J. Chandler, T. T. Eighmy, J. 
Hartlen, and O. Hjelmar. Jan 91, 22p ECN-RX-91- 


006 
U.S. Sales Only. 


A select group of researchers in the field of MSW incin- 
erator ash has been brought together to develop a 
state-of-knowledge treatise. The [AWG (International 
Ash Working Group) is comprised of individuals from 
Canada, Denmark, Germany, The Netherlands, 
Sweden and the United States, and is operating under 
the aegis of the International Energy Agency. The 
IAWG will operate by meeting at regular intervals 
throughout the three year project to discuss selected 
topics. A summary is given of the meeting dates and 
topics of discussion. Four meetings have taken place 
in 1990 on sampling and analytica! protocols, waste/ 
residue characterization, leaching phenomena and 
fundamentals, laboratory and field data. A short de- 
scription is given of each meeting. 
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IEA/CR-91/10/GAR PC$104.00 
International Energy Agency Coal Research, London 
(England). 

NOx Emissions from Coal Combustion. 

L. L. Sloss. Mar 91, 66p IEACR/36, ISBN-92-9029- 
189-3 

Customers in countries other than the U.S. should 
apply to: The Information Officer, IEA Coal Research, 
Gemini House, 10-18 Putney Hill, London SW15 6AA, 
England. 


The purpose of the report is to evaluate the extent to 
which coal combustion is contributing to the emissions 
of nitrogen oxides to the atmosphere, the resulting 
concentrations and environmental effects. By evaluat- 
ing the importance of each source of these gases it 
may be possible to determine the most appropriate 
means for the reduction of emissions. In order to do 
this it is necessary to consider all sources of nitrogen 
oxides, those which are natural and those which are 
due to human activities. Whereas previously sulphur 
oxides (SOx) have been of primary importance when 
considering environmental problems such as acid rain, 
the relative amount of NOx to SOx being deposited 
from the atmosphere is ae This is as a conse- 
quence of the implementation of SOx contro! technol- 
- and the rapid growth in the transport sector 
which in most OECD countries far outstrips the growth 
in other energy sectors. Although N20 is not involved 
in acidification or smog formation, it contributes direct- 
ly to the greenhouse effect and indirectly to strato- 
spheric ozone depletion (through formation of NO). 


Fuel Conversion Processes 
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D2z91002044/GAR PC A05/MF A01 
General Applied Science Labs., Inc., Ronkonkoma, 
NY. 


Development of a fluid friction control vaive for 
pressure letdown in hot dirty gas streams. Final 


report. 

Progress rept. 

M. Novack. Sep 90, 97p DOE/MC/24217-2971 
Contract AC21-88MC24217 

Sponsored by Department of Energy, Washington, DC. 


Control valves required for pressure letdown service in 
future commercial coal conversion plants will be sub- 
jected to severe service at a temperature and pressure 
as high as 1800(degree)F and 800 psig, respectively, 
in a gaseous environment leading to valve erosion and 
corrosion. This report describes the design and devel- 
opment of a fluid friction control valve (FFCV) for these 
severe pressure reduction applications. The FFCV is 
designed to dissipate friction-induced energy losses 
uniformly over an extended surface flow path, and thus 
eliminate pressure reduction taking place in a single- 
step process. This important feature of the FFCV, by 
which the fluid mixture velocity is significantly reduced, 
has the potential of minimizing or even eliminating the 
problems associated with conventional-type control 
valves. The component parts of the FFCV exposed to 
the hot gas flow stream were fabricated from Inconel 
Alloy 625, a high strength nickel-chromium-molybde- 
num alloy used in high temperature corrosive environ- 
ments. The FFCV underwent combined parametric 
and endurance tests at temperatures and pressures of 
up to 1500 F and 1000 psig, respectively, at gas 
stream flowrates of up to 100 lb/hr. To simulate abra- 
sive ash/char particulate as found in conversion plant 
S streams, three forms of silica powders were used. 

er the course of 53 test runs, the FFCV was subject- 
ed to a cumulative endurance test duration of 164 
hours, of which 55 hours were with silica particulate in 
the gas stream. During these tests the FFCV main- 
tained its structural integrity and operated without clog- 
ging or jamming. Upon completion of testing, examina- 
tion of the internal valve surfaces exposed to the gas 
porn showed no discernable erosion. 1 ref., 23 figs., 

tabs. 
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DE91002045/GAR PC AO5/MF A01 
University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

Techno-economic evaiuation of the 
ROPE(copyright) process. 

C. Y. Cha, M. J. Greaves, and D. A. Netzel. Nov 89, 
82p DOE/MC/11076-2972 

Contract FC21-86MC11076 

Sponsored by Department of Energy, Washington, DC. 


Western Research Institute (WRI) is developing the 
Recycle Oil Pyrolysis and Extraction (ROPE) process 
for recovering oil from tar sand and for coprocessing 
heavy crude oil with tar sand. WRI has constructed 
and operated a 2-inch-diameter process development 
unit with a throughput of 5 to 10 lb/hr and a 6-inch- 
diameter bench-scale unit with a throughput of 50 to 
100 Ib/hr to develop the ROPE process. Based on ex- 
perimental results to date, a preliminary commercial 
design has been performed for a 2500-ton/day As- 
phalt Ridge, Utah, tar sand plant. Major equipment 
items and their sizes were determined from the proc- 
ess flow diagram and heat and material balance re- 
sults. No major technical uncertainties were discov- 
ered during the design of the 2500-ton/day plant. The 
total capital investment for the 2500-ton/day Asphalt 
Ridge tar sand plant was estimated at $53,336,000 in 
mid-1989 dollars including 16% contingency. This is 
equivalent to 27,240 dollars per barrel of daily oil pro- 
duction. The annual operating cost is estimated at 
$9,683,000 in mid-1989 dollars or $14.28/bbI including 
5% contingency. Tar sand mining cost (27.1%) is the 
highest, followed by maintenance cost (23.1%), and 
plant operating labor (18.5%). Tax and insurance cost 
is 17.5% of total operating expenses. From an eco- 
nomic perspective, the best market for the ROPE 
product oil will be realized if the ROPE process facility 
is located near sites where there are already commer- 
cially developed heavy oil and bitumen extraction/ 
processing facilities and existing pipelines for trans- 
porting the blend to distant refineries. These sites 
would be located in the countries of Canada and Ven- 
ezuela and possibly the states of Utah, Wyoming, and 
California. 27 refs., 20 figs., 14 tabs. 
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DE91008202/GAR 
Lehigh Univ., Bethlehem, PA. 


PC A09/MF A01 
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Partial oxidation of light alkanes in transition-metal 
ion containing zeolites. Final technical report for 
—- September 15, 1986-September 14, 
Progress rept. 

K. Klier, R. G. Herman, J. Lin, and J. P. Lange. Oct 
90, 178p DOE/PC/90526-T2 

Contract FG22-86PC90526 

Sponsored by Department of Energy, Washington, DC. 


The objective of this research project was to provide 
the scientific foundation for the conversion of C(sub 1)- 
C(sub 3) alkanes to oxygenates, particularly alcohols, 
and to higher hydrocarbons. The objectives of these 
Studies are (1) to prepare selected transition metal ion 
zeolites by ion exchange with metal ions that are capa- 
ble of undergoing redox reactions, (2) to characterize 
the transition metal ion containing zeolites experimen- 
tally and theoretically, (3) to characterize the adsorbed 
species formed between reactive gas phase mole- 
cules such as O(sub 2) and NO and the transition 
metal ions held in the zeolite matrix, and (4) to investi- 
gate the reactivity of those species for methane activa- 
tion and conversion. Direct conversion of methane by 
low temperature partial oxidation to C(sub 2) hydrocar- 
bons, oxygenated products such as methanol, or even 
to CO/H(sub 2) would be of significant interest for im- 
provements in the economics of natural gas conver- 
sion. It would also open the bottleneck in the overall 
conversion scheme beginning with coal gasification 
and ending with the Mobil methanol-to-gasoline (MTG) 
process that produces a high octane liquid fuel. Sec- 
tions of this report describe: the introductory back- 
ground on transition metal zeolites; preparation and 
optical studies of Co(Il)A zeolite; ligand field theory 
and dynamic Jahn-Teller effect for Co(II)A zeolite; 
scattered-wave X-(alpha) calculations of spectra of 
copper centers in oxide and zeolites; and studies of 
Fe(Il)A zeolite. 81 refs., 39 figs., 21 tabs. 
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DE91010499/GAR PC A03/MF A01 
Oklahoma State Univ., Stillwater. School of Chemical 
Engineering. 

Equilibrium and volumetric data and model devel- 
opment of coal fluids. (Progress) report, October 
1, 1990-January 15, 1991. 

Progress rept. 

R. L. Robinson, K. A. M. Gasem, N. Darwish, and S. 
Srivatsan. 28 Jan 91, 25p DOE/PC/90302-T1 
Contract FG22-90PC90302 

Sponsored by Department of Energy, Washington, DC. 


The long-term goal of these efforts is to develop accu- 
rate predictive methods for description of equilibrium 
phase properties for a variety of types of mixtures and 
operating conditions. The specific objectives of the 
work proposed herein include: (1) development of an 
experimental facility having the capability to provide 
data on equilibrium phase compositions (solubilities) 
and liquid densities; (2) measurement of equilibrium 
phase properties for systematically-selected mixtures - 
specifically those containing important solute gases 
(such as hydrogen, carbon monoxide, carbon dioxide, 
methane, ethane, carbonyl sulfide, ammonia) in a 
series of heavy paraffinic, naphthenic and aromatic 
solvents (e.g., n-decane, n-eicosane, n-triacontane, n- 
tetracontane; cyclohexane; decalin, perhydrophen- 
anthrene, perhydropyrene; benzene, naphthalene, 
phenanthrene, pyrene); (3) testing/development of 
correlation frameworks for representing the phase be- 
havior of fluids of the type encountered in coal-conver- 
sion processes; and (4) generalization of parameters 
in the correlation frameworks to enable accurate pre- 
dictions for systems of the type studied, permitting pre- 
dictions to be made for systems and conditions other 
than those for which experimental data are available. 
During the present report period, solubility of methane 
in toluene was measured at temperatures from 313.2 
to 423.2 K and pressures to 89 bar. These data can be 
described with root-mean-square (RMS) errors within 
0.0015 in mole fraction by the Soave-Redlich-Kwong 
(SRK) and Peng-Robinson (PR EOS) when one inter- 
action parameter, Cij, is sued over the complete tem- 
perature range. 14 refs., 3 figs., 3 tabs. 
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SRI International, Menlo Park, CA. 
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Synthesis of model compounds for coal liquefac- 
tion research. erg! report No. 2, September 
21, 1990-December 20, 1990. 
Progress rept. 

saro, J. Bottaro, and A. S. Hirschon. 1990, 23p 
DOE/PC/90036-T2 
Contract AC22-90PC90036 
Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are to develop feasible 
synthetic routes to produce (1) 4(4(prime)-hydroxy- 
5(prime),6(prime),7(prime),8(prime)-tetrahydro- 
1(prime)-naphthylmethyl) -6-methy! dibenzothiophene, 
and (2) a 1-hydroxynaphthalene-dibenzothiophene 
polymer. These compounds are thought to be repre- 
sentative of sulfur containing molecules in coal. The 
program is divided into three tasks, the first of which is 
a project work plan that has already been submitted. 
There are several possible synthetic routes to the 
target molecule (1). The authors are now ae 
a synthetic approaches: coupling of a dialky- 
lated dibenzothiophene fragment with the phenol, and 
coupling of a monoalkylated dibenzothiophene frag- 
ment with a monoalkylated phenol fragment. This 
quarter they developed syntheses for the reaction 
fragments and conducted some preliminary coupling 
experiments. They found that polymerization of the 
fragments is a problem; however, using an acidic resin 
as Catalyst they believe to have controlled the polym- 
erization reactions and formed coupling products, al- 
though their identities have not yet been confirmed. 
During this quarter the authors prepared the dibromo- 
=e on material for (2) which ee 4 
plan convert 
Bis hydroxymethydibenzothiophene, Also during the 
next quarter, they will examine conditions for acid- 
catalyzed formation of an oligomer of 1-hydroxyn- 
aphthalene and formaldehyde containing five to twelve 
naphthyl units. 6 refs., 18 figs. 


148,886 

DE91010544/GAR PC A03/MF A01 
Clark Atlanta Univ., GA. Research Center for Science 
and Technology. 

Novel approach to highly dispersing catalytic ma- 
terials in coal for gasification. Fifth quarterly 
report, October 1, 1990-December 31, 1990. 
Progress rept. 

G. M. K. Abosti, and K. B. Bota. 1990, 16p DOE/PC/ 
89760-T3 

Contract FG22-89PC89760 

Sponsored by Department of Energy, Washington, DC. 


This project seeks to develop a technique, based on 
coal surface properties, for highly dispersing catalysts 
in coal for gasification and to investigate the potential 
of using potassium carbonate and calcium acetate 
mixtures as catalyst for coal gasification. The lower 
cost and high catalytic activity of the latter compound 
will produce economic benefits by reducing the 
amount of K(sub 2)CO(sub 3) required for high coal 
char reactivities. In the foregoing quarter, efforts have 
been concentrated on making the thermogravimetric 
analyzer (TGA) and the tube furnace operational so 
that they can be used for the char preparation and the 
reactivity studies. Preliminary TGA studies show that 
devolatilization is essentially complete around 
900(degree)C. X-ray diffraction analyses show distinct 
diffraction patterns for the raw subbituminous and the 
bituminous coals between 18-20(degree) (2(theta)). 
These peaks are absent for the lignite and the demin- 
eralized coals. The peaks for the more matured coals 
are attributed to the high ash content of these coals. 2 
refs., 1 fig. 
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DE91010917/GAR PC A03/MF A01 
Lehigh Univ., Bethlehem, PA. Dept. of Chemistry. 
Kinetics of coal conversion to soluble products. 
Quarterly report, October 1, 1990-March 31, 1991. 
Progress rept. 

A. Korda, and J. W. Larsen. 30 Apr 91, 20p DOE/ 
PC/79926-12 

Contract FG22-87PC79926 

Sponsored by Department of Energy, Washington, DC. 


The solubility increase in the solvent of choice has 
been measured as a function of time in previous stud- 
ies, and this solubility increase has been used to deter- 
mine the kinetics of the conversion process. This is 
adequate for many purposes, but cannot provide a fun- 
damental understanding of the processes occurring, 
since the changes being measured are complex and 
are not a direct reflection of the numbers of bonds 
being broken. The solubility of a coal product in any 
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solvent will depend on both the size of the molecules 
and their polarity. The objectives of this work are: (1) to 
measure the kinetics of the conversion of coals to 
soluble products under model liquefaction conditions 
using gel permeation chromatography techniques to 
count the number of bonds broken; and (2) to analyze 
these data using kinetic schemes based on the behav- 
ior of crosslinked macromolecular networks. In the 
present work, a series of liquefaction experiments was 
run using the pyridine soluble part of the Illinois No. 6 
coal as the starting material. Reactions were run at 
350(degree)C, in the presence of tetralin as a solvent, 
under nitrogen or hydrogen atmosphere for different 
periods of time (2.5, 5, 10, 20 min.). Also, a number of 
liquefaction reactions were run using Illinois No. 6 
whole coal as the starting material. In this series, the 
influence of additives such as anthracene and phenan- 
threne were checked. Reactions were run under nitro- 
gen or hydrogen, with tetralin as a solvent, at 
350(degree)C for 10 min. 5 refs., 3 tabs. 
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DE91010928/GAR PC A03/MF A01 
North Dakota Univ., Grand Forks. Energy and Environ- 
mental Research Center. 

Development of an advanced, continuous mild 
gasification process for the production of co- 
products. —- technical progress report, Oc- 
tober-December 1 

R. O. Ness, and T. R. Aulich. Mar 91, 40p DOE/MC/ 
24267-2989 

Contract AC21-87MC24267 

Sponsored by Department of Energy, Washington, DC. 


The current objective of the University of North Dakota 
Energy and Environmental Research Center (EERC) 
Mild Gasification Project is to optimize reactive char 
and marketable liquids production on a 100-lb/hr scale 
using Wyodak subbituminous and Indiana No. 3 bitumi- 
nous coals. Tests performed using the EERC 100-Ib/ 
hr process development unit (PDU) include a refracto- 
ry cure (Test P001), a test using petroleum coke (Test 
P002), and tests using Wyodak and Indiana coals. The 
reactor system used for the 11 PDU tests conducted to 
date consists of a spouted, fluid-bed carbonizer 
equipped with an on-line condensation train that yields 
three boiling-point fractions of coal liquids ranging in 
volatility from about 77--750(degrees)F (25-- 
400(degrees)C). This report describes reaction condi- 
tions and results of Tests P010 and P011. Conditions 
of Test PO10 (Wyodak coal) include a reactor tempera- 
ture of 1100(degrees)F (590(degrees)C), reactor pres- 
sure of 14.7 psi, residence time of 30 minutes, and a 
fluidization gas mixture comprised of the products of 
natural gas combustion with 80% excess air. Following 
an 8-hour heat-up period, continuous coal feed was 
maintained for about 30 hours. Conditions of Test 
P0O11 (Indiana No. 3 coal) were similar to those of 
P010, except that the fluidization gas was comprised 
of the products of natural gas combustion with stoichi- 
ometric amounts of air. Test PO11 was terminated 
ahead of schedule due to the loss of recycle tar cool- 
ant in the tar scrubber. 2 refs., 11 figs., 12 tabs. 
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DE91011301/GAR PC A03/MF A01 
Advanced Fuel Research, Inc., East Hartford, CT. 
Fundamental studies of water pretreatment of 
coal. First annual report, September 5, 1989-Sep- 
tember 30, 1990 

ye rept. 

. Serio, P. R. Solomon, E. Kroo, S. Charpenay, 
and R. Bassilakis. 1990, 41p DOE/PC/89878-T3 
Contract AC22-89PC89878 
Sponsored by Department of Energy, Washington, DC. 


The goals of this project are to gain understanding of 
the chemistry of water or steam coal pretreatments 
and to assess the importance of such pretreatments 
on subsequent coal liquefaction. This study will include 
three coals, five modifications (dried, demineralized, 
ion-exchanged, Ca-loaded, Ba-loaded), three poly- 
mers and two polymer modifications (e.g. acid chlor- 
ides, amides). Experiments will be performed to inves- 
tigate both conventional steam pretreatment and the 
possibility of using the CO/H(sub 2)O system of Ross 
and coworkers as a pretreatment method. The main 
experimental variables will be sample type and tem- 
perature. Detailed characterization of the gas, liquid 
and solid products from the pretreatment stage will be 
done, gases by GC or FT-IR, liquids by capillary GC, 
FT-IR and FIMS, and residues by solvent swelling, sol- 
vent extraction, and elemental analysis. Standard 
tubing bomb liquefaction tests will be used to deter- 
mine the effect of pretreatment on coal reactivity 


toward coal liquefaction. A previously developed 
model for coal liquefaction, the FG-DVC liquefaction 
model, will be used (after appropriate modifications) to 
model the physics and chemistry of water pretreat- 
ment. The results to date indicate that the steam pre- 
treatment has a rather profound effect on the structure 
of the coal. The residues produced at all three tem- 
peratures shows a sharp increase in tar at relatively 
short pretreatment times. There is a monotonic de- 
crease in CO(sub 2) and a monotonic increase in the 
amount of CH(sub 4) produced upon pyrolysis of the 
coal with ch sees pretreatment time. The total ash 
content was found to go through a minimum after 
about one hour pretreatment time and then increase 
with further increases in pretreatment time. 8 refs., 4 
figs., 10 tabs. 


148,890 
DE91011310/GAR 
Colorado Univ. at Boulder. 
Steam gasification of carbon: Catalyst properties. 
— period, December 15, 1990-March 14, 
1991 


J. L. Falconer. 20 Mar 91, 15p DOE/PC/88915-T10 
Contract FG22-88PC88915 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


This research uses several techniques to measure the 
concentration of catalyst sites and determine their 
stoichiometry for the catalyzed gasification of carbon. 
Both alkali and alkaline earth oxides are effective cata- 
lysts for accelerating the gasification rate of coal 
chars, but only a fraction of the catalyst appears to be 
in a form that is effective for gasification, and the com- 
position of that catalyst is not established. Transient 
techniques, with (sup 13)C labeling, are being used to 
study the surface processes, to measure the concen- 
tration of active sites, and to determine the specific re- 
action rates. The authors have used secondary ion 
mass spectrometry (SIMS) for both high surface area 
samples of carbon/alkali carbonate mixtures and for 
model carbon surfaces with deposited alkali atoms. 
SIMS provides a direct measure of surface composi- 
tion. The combination of these results can provide 
knowledge of catalyst dispersion and composition, and 
thus indicate the way to optimally utilize carbon gasifi- 
cation catalysts. This report describes the objectives 
and scope of the research, the research plan, and dis- 
cusses the status and accomplishments to date. 


148,891 
PB91-199125/GAR PC A06/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mining and Petroleum Engineering. 
Chemical and Petrophysical Characteristics of 
Coal and Overburden Rock. 
a ae rept. 

K. H. A. A. Wolf, and C. J. de Pater. Jul 90, 110p 


In North Western Europe most of the underground 
coal gasification projects will be carried out at depths 
ranging from 800 m to 1500 m. Effects of overburden 
stress and temperature play an important role on roof 
collapse, spalling and rubble permeability in the cavity. 
According to the Boswinkel-Wilks model, in the vicinity 
of the injection well the overburden stress will com- 
press the rubble. In the vicinity of the burning coal face 
the compaction of rubble probably will be low and per- 
meable for injected gases. Heat impact on overburden 
rock results into changes of mineralogy, chemical 
composition and texture of the original sediments, this 
is called pyrometamorphism. The character of these 
altered materials primarily depends on the mineralogy, 
bulk chemistry, textural properties of the parent rock, 
thermal treatment, gas environment and overburden 
stress. The mineralogy gives an impression of diag- 
nostic reactions, alteration products and can be used 
for reconstruction of environmental conditions in a 
gasification cavity. The objectives of the project are to 
study and to measure data which are lacking for miner- 
alogical and petrophysical properties of Carboniferous 
sediments. 
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PB91-199133/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dietz 
Lab. 

Time Dependence of the Stability of the Gasifica- 
tion Cavity. Final Report of Phase 3A. 

C. J. de Pater, and M. H. Hettema. Aug 90, 35p 


In the paper the development of the cavity that is 
formed in underground gasification of deep, thin 
seams is investigated. The behavior is studied of a de- 





veloped gasifier, that is to say the width is assumed to 
be much larger than the seam thickness. The essential 
features of the mass and heat transfer are taken from 
the stationary model of Batenburg et al. (Batenburg, 
1989). The new aspect incorporated in the model is 
the roof spalling as an independent factor in cavity de- 
velopment. As remarked in earlier papers the develop- 
ment of an open cavity in deep gasifiers may require a 
balance between coal consumption and roof spalling 
(de Pater, 1989). Such an open cavity was found at 
shallow depth in the Pricetown | experiment (Zielinski, 
1981), but as yet it is uncertain if an open cavity could 
exist in deep gasifiers. As suggested by Dinsmoor 
(1978), an open cavity could strongly enhance the 
mass transfer because of free convection gas flow 
near the coal face. Batenburg (1989) showed that free 
convection will indeed play an important role in obtain- 
ing a good gas quality. 
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PBS1-206417/GAR PC A03/MF A01 
Texas A and M Univ., College Station. Dept. of Chem- 
istry. 

New Directions for the Catalytic Conversion of 
Methane. Annual Report, January-December 1990. 
J. H. Lunsford. Jan 91, 49p GRI-91/0050 

Contract GRI-5086-260-1326 

See also PB90-187972. Sponsored by Gas Research 
Inst., Chicago, IL. 


The primary goal of research on the oxidative coupling 
of methane is to develop an active and stable catalyst 
that will convert methane to ethylene. Since ethane is 
the initial hydrocarbon product formed during the oxi- 
dative coupling reaction, it is essential that the in situ 
oxidative dehydrogenation (OXD) of ethane be 
achieved with a high degree of selectivity. By introduc- 
ing chlorine into a Li(+)-MgO catalyst it has been pos- 
sible to attain large ethylene-to-ethane ratios for peri- 
ods in excess of 250 hr. This long life of the material, 
which is unique among chlorine-promoted catalysts for 
these reactions, is, in part, a result of the fact that the 
catalysts usually operate at the relatively mild temper- 
ature of .650 C. The large ethylene-to-ethane ratios 
achieved during the oxidative coupling reaction sug- 
ot that these catalysts should be effective for the 

XD of ethane, and indeed they have been shown to 
be superior catalysts for this reaction. 


Fuels 
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AD-A235 143/5/GAR PC A03/MF A01 
Coordinating Research Council, Inc., Atlanta, GA. 
Survey of Current Aircraft Engine Conditions. 

K. Strauss. Feb 91, 20p Rept no. CRC-573 


In his letter of March 15, 1989, Mr. C.P. Henry, the sec- 
retary of ASTM Subcommittee J on Aviation Fuels, ex- 
pressed concern over the fact that existing specifica- 
tion test methods did not detect a thermal stability 
problem when fuel was used in an advanced turbine 
engine. The same letter, which is attached as Appen- 
dix B, suggested several research approaches to re- 
solve the problem. As a result the CRC Group on Oxi- 
dation Stability of Gas Turbine Fuels formed a panel to 
develop a plan to meet the ASTM request. Panel mem- 
bership is shown in Appendix A. The detailed plan was 
prepared by Mr. Gerald Ohm, panel leader, and is 
given in Appendix C. The first item in the plan was to 
conduct a survey of engine/airframe manufacturers to 
develop fuel system parameters for typical past, 
present and future aircraft. The writer was retained by 
CRC to conduct the survey. 


148,895 

DE91002062/GAR PC A03/MF AO1 
University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

Evaluation of oil shale bitumen as a pavement as- 
—_ to reduce moisture damage suscep- 
t q 

R. E. Robertson, P. M. Harnsberger, and J. M. Wolf. 
Jan 91, 22p DOE/MC/11076-2982 

Contract FC21-86MC11076 

Sponsored by Department of Energy, Washington, DC. 


An unrefined shale bitumen was evaluated as an agent 
to reduce moisture damage susceptibility of asphalt 
aggregate mixtures. Some activity was observed but 
less than might have been expected based on the mo- 


lecular weight and nitrogen content of the bitumen. 
The counter effects of free carboxylic acids, which are 
known to be variable in asphalt and which are also 
present in the unrefined bitumen, appear to diminish 
the activity of the bitumen to inhibit moisture damage. 
5 refs., 1 tab. 
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DE91008201/GAR PC A03/MF A01 
North Dakota Univ., Grand Forks. Energy and Environ- 
mental Research Center. 

Performance evaluation of a novel erosion-resist- 
ant pump design. Final report. 

Progress rept. 

W. B. Hauserman, and M. A. Musich. 12 Sep 90, 35p 
DOE/PC/89864-T2 

Contract FG22-89PC89864 

Sponsored by Department of Energy, Washington, DC. 


This is the final report on the evaluation of the Burly 
pump; a novel, semi-open impeller pump designed to 
offer exceptional resistance to wear by erosive slur- 
ries. It has a recessed or pocket type impeller, with a 
pattern of vanes designed to transfer momentum from 
the impeller to a vortex of fluid, consequently minimiz- 
ing either the frequency or velocity of impact of sus- 
pended solids upon the impeller. This study compared 
the Burly pump with a more conventional Gorman- 
Rupp slurry pump by the method of accelerated wear 
simulation. Both pumps, with aluminum replicas of 
their standard impellers, were operated with a highly 
erosive slurry of quartz in water, achieving a degree of 
impeller destruction in hours compared to days using 
conventional cast iron impellers with a slurry of coal. 
The Gorman-Rupp pump, as expected, showed a rapid 
decrease in delivered hydraulic horsepower as the 
vanes on its impeller were worn away. The Burly pump, 
though delivering less hydraulic horsepower at the 
same speed, substantially improved its performance 
as the surface details of the impeller were worn away. 
No loss of performance by the Burly pump was found 
during this study. The limiting factor was the life of 
seals and bearings after exposure to the intentionally 
highly erosive slurries used. 8 refs., 17 figs., 1 tab. 
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DES1008973/GAR PC A03/MF A01 
Energy International, Inc., Pittsburgh, PA. 

Mulled coal: A beneficiated coal form for use as a 
fuel or fuel intermediate. Final technical progress 
report No. 1, May 15, 1990-June 15, 1990. 

22 Jan 91, 16p DOE/PC/90167-T1 

Contract AC22-90PC90167 

Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy (US DOE) Pittsburgh 
Energy Technology Center (PETC) and Energy Inter- 
national Corporation have executed a contract to ad- 
dress the storage, transport and handling of beneficiat- 
ed coals in the form of a modified wet cake (’’mulled 
coal’) to yield a coal water fuel having acceptable 
properties for atomization and combustion on industri- 
al, commercial and/or residential scales. The project 
was started on May 15, 1990 with the initial activities 
centered upon project startup. The Management Plan 
was completed and submitted. Upper Elkhorn (number 
sign)3 coals processed by microbubble column flota- 
tion, heavy medium cyclone and agglomeration will be 
utilized as feedstocks along with a western subbitu- 
minous coal processed by heavy media cyclones and 
hot water drying. Work has begun screening candidate 
processes and reagents for producing a stabilized wet 
cake suitable for conversion into an atomizable Coal 
Water Fuel (CWF). We are anticipating completion of 
the reagent studies and preparation of various “mulls” 
by the end of September. 


148,898 

DE91009428/GAR PC A09/MF A01 
Westinghouse Electric Corp., Pittsburgh, PA. Science 
and Technology Center. 

Advanced study in solid transport: Rheological be- 
havior of dense suspension. Final report. 

Progress rept. 

H. J. Kim, J. L. S. Chen, R. M. Roidt, and H. A. 
Burgman. 23 Oct 90, 178p DOE/PC/88949-T8 
Contract AC22-88PC88949 

Sponsored by Department of Energy, Washington, DC. 


The objective of the present research is to develop a 
basic understanding of the fundamental rheological 
properties of high solids concentration slurries or wet 
cake. A dynamic shear cell test device has been con- 
structed and operated to measure dynamic shear 
stress and determine the effects of experimental pa- 
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rameters upon the dynamic shear stress of the materi- 
als. The solids used are glass beads and coal pow- 
ders. The experimental parameters investigated are: 
water fraction, normal stress, speed, gap height, size, 
and size distribution. A statistical method is adapted to 
evaluate the effects of the experimental parameters. 
The experiments with glass beads show that the dy- 
namic shear stress is independent of shear rate, pro- 
viding the gap height is larger than about 27 times the 
bead diameter, but is a functional of normal stress and 
water fraction. The dynamic friction coefficient in- 
creases sharply as the water fraction increases up to 
10%, and decreases gradually for water fractions 
greater than 10%. Dynamic experiments with coal- 
water mixtures show that the coal-water mixtures 
behave like the glass beads when water fraction is 
lower than a certain value. However, as the water frac- 
tion increases beyond that value, the coal-water mix- 
tures display the characteristics of thixotropic fluids 
with shear thinning. The flow index of the coal-water 
mixtures is independent of normal stress, but de- 
= as the water fraction decreases. 66 figs., 15 
tabs. 


148,899 

DE91009486/GAR PC A03/MF A01 
Texas A and M Univ., College Station. Dept. of Chemi- 
cal Engineering. 

Novel reactor configuration for synthesis gas con- 
version to alcohols. Quarterly report, October 1, 
1990-December 31, 1990. 

Progress rept. 

A. Akgerman, and R. G. Anthony. 1990, 18p DOE/ 
PC/89787-T1 

Contract FG22-89PC89787 

Sponsored by Department of Energy, Washington, DC. 


Our objective during this quarter was to complete Task 
3C, establishment of methodology for determination of 
the parameters of the trickle bed reactor in the micror- 
eactor assembly; start Task 3D, automation and modi- 
fication of the trickle bed reactor assembly; and contin- 
ue with Task 4, determination of the kinetics of the re- 
action in the slurry reactor. 3 figs., 1 tab. 


148,900 

DE91009535/GAR PC A03/MF A01 
Energy International, Inc., Pittsburgh, PA. 

Mulled coal: A beneficiated coal form for use as a 
fuel or fuel intermediate. Final technical progress 
report No. 2, July 1, 1990-September 30, 1990. 

Feb 91, 30p DOE/PC/90167-T2 

Contract AC22-90PC90167 

Sponsored by Department of Energy, Washington, DC. 


Energy International has been awarded a contract by 
DOE-PETC to evaluate a new concept for utilization of 
the fine coal wet cake produced by many of the physi- 
cal beneficiation processes now under development. 
During the past quarter (July 1 to September 30, 1990), 
Energy International has developed reagent packages 
capable of stabilizing the fine coal “wet cake” into 
either a gel or granular “mull” that can be readily con- 
verted into a Coal Water Fuel. Preliminary results indi- 
cate that the granular mull product could prove to be 
stable during storage, handling, and transportation in 
existing systems. The activities during the next quarter 
will concentrate on defining suitable mull formulations 
for the four different fine coal products selected for the 
program. 5 figs., 2 tabs. 


148,901 

DE91010552/GAR PC A03/MF A01 
Institute of Gas Technology, Chicago, IL. 
Determination of flow-regime boundaries for co- 
hesive particles. Quarterly report, March 20-June 
19, 1990. 

tg gm rept. 

T. M. Knowlton, and J. G. Findlay. Feb 91, 35p 
DOE/PC/88951-7 

Contract AC22-88PC88951 

Sponsored by Department of Energy, Washington, DC. 


Cohesive powders are composed of fine particles (par- 
ticles generally less than 44 microns in size). Interparti- 
cle forces are extremely large and cause clumping, 
sticking, and channeling when attempts are made to 
fluidize these powders. Although flow problems can be 
experienced in the transport of free-flowing solids, 
they pale in comparison to the problems experienced 
with the flow of cohesive powders. Most process de- 
signers have shied away from using cohesive pow- 
ders. However, cohesive powders are often produced 
in processes by attrition. Also, because cohesive 
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solids have an extremely high surface area per unit 
volume, they are potentially desirable feed stocks for 
many processes. In addition, recent research has 
shown that beneficiation of oil shale and coal is possi- 
ble after grinding these materials down to cohesive 
size range. The purpose of this work is to develop a 
hydrodynamic model capable of predicting the chok- 
ing/non-choking flow regime boundary for cohesive 
solids. There are six tasks in this study: Preparation of 
a Project work plan; Hydrodynamic model develop- 
ment; Determination of solid rheological properties for 
i tion into the hydrodynamic model; Small- 
scale flow tests; Large-scale flow tests; and Compari- 
son of model with data and preparation of final report. 
Analysis of the mass flux, particle velocity, and solids 
density radial profiles obtained on the 7.6-cm-diameter 
test unit was started this quarter. Additional work was 
conducted on the construction of a test unit to be used 
to measure the particle velocity of cohesive solids in a 
dilute-phase transfer system using Laser Doppler Ve- 
locimetry (LDV). 8 refs., 8 figs. 


148,902 
DE$1010553/GAR PC A03/MF A01 
Coal Technology Corp., Bristol, VA. 

Proof of concept and performance optimization of 
high gravity batch type centrifuge for dewatering 
fine coal. Quarterly technical progress report, Sep- 
tember 21, 1990 to December 20, 1990. 

L. B. Smith, and T. E. Durney. 22 Jan 91, 30p DOE/ 
PC/88885-T3 

Contract AC22-89PC88885 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


One objective of this project is to generate and record 
a data base with the prototype centrifuge. A further ob- 
jective is to use the data base to determine the appro- 
priateness of the system for coal processing and to 
determine how the more vital systems can be bal- 
anced so that the centrifuge can achieve optimum per- 
formance. Task 2 included the upgrading and testing 
of both the hardware and software of the data logging 
system. It also included improving and testing the data 
transducers as well as those support hardware sys- 
tems which were preventing the logging of the primary 
data in real time. This task has been completed. The 
first sub-task in Task 3, consists of feasibility tests of 
the technology. In particular it is designed to demon- 
strate the ability of the non-blinding filter system to op- 
erate successfully over extended periods of time. The 
second sub-task in Task 3, demonstrates the ability of 
the system to dry a variety of coals from various coal 
fields to satisfactory moisture levels. Task 4 is de- 
signed to optimize the operation and the interactions 
of the six most important systems in the new centrifu- 
gal dryers. The work plan schedule called for this task 
to begin at the completion of Task 3. However, during 
the testing in Tasks 2 and 3, it became evident that it 
would be necessary to perform some of the Task 4 
optimization ahead of schedule. The earlier test work 
had uncovered serious problems with some of the sys- 
tems schedules to be optimized during Task 4, and so 
it was deemed to be appropriate to move ahead and 
address the problems earlier to enhance the value of 
Task 3. Task 4 is on schedule. 8 figs. 


148,903 
DE91010600/GAR 
Argonne National Lab., IL. 
Potential impact on socio-economic groups of 
rising energy prices due to the Kuwaiti crisis. 

L. Henderson, D. Poyer, and A. Teotia. 1990, 26p 
ANL/CP-72632, CONF-9010340-1 

Contract W-31109-ENG-38 

Annual Illinois economic association meeting (20th), 
Chicago, IL (USA), 12-13 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


The Iraqi invasion of the kingdom of Kuwait on August 
2, 1990, triggered immediate increases in the world 
price of petroleum. With US imports of petroleum and 
residential, commercial, and industrial consumption of 
petroleum products on the rise, these price increases 
are already evident in the US. The differential impact of 
these increases on poor and minority households 
raises significant and potentially long-term research 
and policy issues for various government agencies, in- 
cluding the US Department of Energy. The purpose of 
this paper is to provide a preliminary analysis of the 
nature and extent of the potential impact of Iraqi-in- 
duced petroleum price changes on majority, black, and 
Hispanic households, as well as on poor and non-poor 
households. As this paper is written, the US is continu- 
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ing the deployment of several hundred thousand 
troops, aircraft, naval vessels, and other equipment to 
the Persian Gulf. The objectives of this deployment are 
to deter Iraqi invasion of Saudi Arabia and to encour- 
age Iraqi withdrawal from Kuwait. The outcome of 
these initiatives, particularly the response of the gov- 
ernment of Iraq, could stimulate additional changes in 
world petroleum prices and subsequent impacts on the 
household energy consumption and expenditure pat- 
terns of US black, Hispanic, and poor households. 8 
refs., 16 figs., 5 tabs. 


148,904 

DE91010609/GAR PC A03/MF A01 
Alabama Univ., University. Dept. of Chemistry. 

Low temperature swelling of Argonne Premium 
Coal Samples: Effect on pore structure. 

D. R. Spears, L. D. Kispert, and L. Piekara-Sady. 
1991, 17p CONF-910402-11 

Contract FG22-90PC90284 

American Chemical Society (ACS) national meeting 
(201st), Atlanta, GA (USA), 14-19 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Changes in the pore structure of Argonne Premium 
Coal Samples (APCS) upon slurrying at different tem- 
peratures with the solvents toluene, nitrobenzene and 
pyridine were followed using an EPR spin probe 
method. At room temperature, spherical shaped pores 
in coal slurried with nitrobenzene become elongated 
and cylindrical at 60(degree)C. Coal slurried with pyri- 
dine exhibits few detectable spherical shaped pores at 
room temperature but exhibits significant concentra- 
tions of elongated pores at 60(degree)C. This change 
in pore structure was attributed to the break-up of the 
hydrogen bonding network by the pyridine solvent. 21 
refs., 5 figs., 1 tab. 
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DE91011190/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Analysis of particle slip and drag in a lift pipe used 
in the Hot-Recycle-Solid oil shale retort. 

D. F. Aldis, and C. B. Thorsness. 28 Mar 91, 30p 
UCRL-JC-105869, CONF-9104227-1 

Contract W-7405-ENG-48 

Oil shale symposium (24th), Golden, CO (USA), 23-24 
Apr 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


The Hot-Recycle-Solids (HRS) process is being stud- 
ied at Lawrence Livermore National Laboratory as a 
potential industrial scale method for processing of oil 
shale. As part of the process development efforts the 
authors are deriving models to help understand the 
system. The specific _—— unit of interest in this 
paper is the lift pipe. This unit is important because it 
provides a substantial portion of the combustion of the 
carbon remaining in the solids leaving the pyrolyzer. 
The solids residence times in the lift are controlled by 
the solids particle velocities. As the gas flows through 
the lift pipe it pulls along suspended particulate. The 
particulate will always move slower than the gas, but at 
what velocity. In earlier work it was assumed that the 
dispersed solid could be described as a collection of 
non-interacting particles moving at their respective ter- 
minal velocities in the gas. This assumption is shown 
to not be a good approximation. A model which gives 
improved results over the simple terminal velocity 
model is presented. It is an extension on a binary parti- 
cle distribution model developed by Nakamura and 
Capes (1976). The binary model is first presented and 
then extended to multiple size classes. The extended 
model is then tested against previously reported ex- 
perimental results. Before describing the models a dis- 
cussion of methods of including the effects of non- 
spherical particles in momentum, heat, and mass 
transfer is presented. In the particle-particle analysis, 
the best available estimate of the particle’s terminal 
velocity, including the affects of non-sphericity is desir- 
able. 14 refs., 13 figs. 
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DES1011280/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Chemistry. 

Two dimensional NMR and NMR relaxation studies 
of coal structure. Progress report, December 15, 
1988-March 15, 1989. 

K. W. Zilm. 1989, 23p DOE/PC/79910-6 

Contract FG22-87PC79910 

Sponsored by Department of Energy, Washington, DC. 


This report covers the progress made on the title 
project during the past reporting period. Four major 
areas of inquiry are being pursued. Advanced solid 


state NMR methods are being developed to assay the 
distribution of the various important functional groups 
in coals that determine the reactivity of coals. Other 
methods are being developed which will also deter- 
mine how these functional groups are linked together. 
A third area of investigation concerns how molecular 
mobility in coals impacts NMR relaxation times, which 
is important for interpretation of such data in terms of 
the mobile phase in coals model. Along the same lines 
the authors are also using these studies to establish 
protocols for obtaining the best quantitative response 
from coals in solid state C-13 NMR spectra. The ef- 
fects of very high MAS rates (> 10 kHz) on cross polar- 
ization dynamics are also being investigated for similar 
reasons. The authors have been reinvestigating the 
prospects of using zero field NMR types of techniques 
for two dimensional NMR structural analysis of com- 
plex organic solids such as coals. Currently MAS spin 
rates are not sufficiently high to permit zero field in 
high field NMR for protons in typical organic solids, 
however they are compatible with (sup hg a 13)C 
dipolar couplings. In collaboration with Dr. Robert 
Tycko of AT&T Bell Laboratories, inventor of the zero 
field in high field NMR method, the authors have per- 
formed the first zero field in high field (sup 13)C NMR 
— These results are described. 9 refs., 2 
igs. 
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DE91011284/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Chemistry. 

Two dimensional NMR and NMR relaxation studies 
of coal structure. Progress report, December 15, 
1989-March 15, 1990. 

K. W. Zilm. 1990, 38p DOE/PC/79910-10 

Contract FG22-87PC79910 

Sponsored by Department of Energy, Washington, DC. 


This report covers the progress made on the title 
project and summarizes the accomplishments for the 
project period. Four major areas of inquiry have been 
pursued. Advanced solid state NMR methods are 
being developed to assay the distribution of the vari- 
ous important functional groups in coals that deter- 
mine the reactivity of coals. Other methods are being 
developed which will also determine how these func- 
tional groups are linked together. A third area of inves- 
tigation concerns how molecular mobility in coals im- 
pacts NMR relaxation times, which is important for in- 
terpretation of such data in terms of the mobile phase 
in coals model. Along the same lines the authors are 
also using these studies to establish protocols for ob- 
taining the best quantitative response from coals in 
solid state C-13 NMR spectra. The effects of very high 
MAS rates (> 10 kHz) on cross polarization dynamics 
are also being investigated for similar reasons. The au- 
thors have concentrated on a theoretical treatment of 
pairs of tightly coupled spin (1/2) nuclei under magic 
angle spinning conditions. The average Hamiltonian 
theory developed here is required for a quantitative un- 
derstanding of two dimensional NMR experiments of 
such spin pairs in solids. These experiments in turn 
provide a means of determining connectivities be- 
tween resonances in solid state NMR spectra. Devel- 
opment of these techniques will allow us to establish 
connectivities between functional components in 
coals. The complete description of these spin dynam- 
ics has turned out to be complex, and is necessary to 
provide a foundation upon which such experiments 
may be quantitatively interpreted in complex mixtures 
such as coals. 25 refs., 4 figs., 3 tabs. 
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DE91011302/GAR PC A03/MF A01 
North Carolina Agricultural and Technical State Univ., 
Greensboro. Dept. of Chemical Engineering. 
Thermodynamic model for calorimetric and phase 
coexistence properties of coal derived fluids. 
Quarterly technical report, April 1, 1990 to June 30, 


1990 

ty ge rept. 

V. N. Kabadi. 1991, 14p DOE/PC/89762-T7 
Contract FG22-89PC89762 

Sponsored by Department of Energy, Washington, DC. 


A model for phase equilibria of coal derived liquids is to 
be extended to include calorimetric properties as well. 
To accomplish this satisfactorily, the proposed work 
includes three tasks (1) Refinement of the character- 
ization procedure to include distribution of sulfur, 
oxygen, and nitrogen heteroatoms in coal liquids; (2) 
Measurement of high temperature (upto 400 C) and 
high pressure (upto 1000 psi) VLE data for binary sys- 
tems of selected model compounds; and (3) Develop- 





ment of the thermodynamic model. Solutions have 
been found for the two problems encountered in the 
VLE apparatus. The equilibrium cell has been fitted 
with a new level sensing system. After extensive re- 
search, a substitute sealant material for the plug 
valves has been discovered. The work on chromato- 
og characterization of coal liquids is continuing. 

he Varex detector and the Gilson fraction collector 
have arrived and with that all the hardware necessary 
for the separation is available. The Perkin-Elmer PLGel 
100 A, 5 micron column Se gud with guard column 
and accessories, and THF solvent have been re- 
ceived. We are currently making calibration runs using 
PL-polymer standards with ichlorobenzene as an 
internal standard. Two analytical methods have been 
identified for specific analysis of the fractions. The 
main technique will be elemental analysis with a Perkin 
Elmer elemental analyzer. In addition, the functional 
groups and their composition in the sample will be de- 
termined using the Mattson Polaris FTIR spectrometer 
with a horizontal ATR sampler. 
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DE91011308/GAR PC A03/MF AO1 
Massachusetts Inst. of Tech., Cambridge. 

Coal plasticity at high heating rates and tempera- 
tures. Third technical progress report. 

S. Gerjarusak, W. A. Peters, and J. B. Howard. Mar 
91, 21p DOE/PC/89773-3 

Contract FG22-89PC89773 

Sponsored by Department of Energy, Washington, DC. 


The goal of this research is to provide new, quantita- 
tive understanding of the high heating rate plastic be- 
havior of different bituminous coals, especially data 
and a global model relating transient apparent plastici- 
ty to transient intra-coal metaplast inventories. A rapid- 
heating, fast response plastometer was calibrated with 
a viscosity standard at shear rates of 1.98 s(sup 
(minus)1) and 5.94 s(sup (minus)1). When the torque 
resulting from friction (Tf) and the torque resulting from 
misalignment (T(sub m)((phi))) which is a function of 
the angular position of the disk are accounted for, the 
apparent viscosity of a commercially available stand- 
ard was found to be 5.5 (times) 10(sup 6) cp which is in 
excellent agreement with the supplied value of 5.22 
(times) 10(sup 6) cp. However, to minimize friction and 
misalignment, the plastometers’ parallel-disk configu- 
ration has been modified to a cone-and-plate configu- 
ration. A literature search also found that the viscosity 
of many molten po — e.g. polyethylene, depends 
on the shear rate. There are experimental procedures 
suitable for assessing the non-Newtonian behavior of 
molten polymers. Since molten coal may exhibit non- 
Newtonian behavior at some shear rates, the initial ap- 
proach is to assume that the non-Newtonian viscosity 
is described by the Truncated Power Law of Spriggs. 6 
refs., 4 figs. 
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peng Me til cm gning af 15 kW kraftvarmeunit 
paa ba: dieseimotor. (Development of 
smail, pthedhens A diesel motors for bi 
building of a 15kW cogeneration unit on the basis 
of a HATZ diesel motor). 
. _— 1990, 162p NEI-DK-530, ISBN 87-88660- 

1 
In Danish, German, English. 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A description of the construction and installation of a 
15 kW cogeneration module based on a commercially 
fabricated diesel motor. The text is illustrated with a 
number of charts and diagrams. (AB). 
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MIC-91-02926/GAR MF E01 
Calgary (Alta.). Chamber of Commerce (Alberta). 
International Oil and Gas Markets Conference: 
Program (7th: 1988: Calgary, Alta.). 

c1988, 256p 

Microfiche only. 


The conference program opens the proceedings; ad- 
dresses are arran in program order. General sub- 
ject areas under discussion include: World oil market 
perspectives, international gas trade developments, 
enhanced oil recovery outlook, gas market challenges- 
United States, gas market challenges-Canada, and, oil 
and gas policy and prospects to 2005. 
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MIC-91-03122/GAR PC E07/MF E01 
Alberta Oil Sands Environmental Research Program, 
Edmonton. 

Approved budgets system and terms of reference 
for 1978-79 projects. 

c1978, 83p 


Contains the 1978-79 it breakdown by system, a 
description of the Alberta Oil Sands Environmental Re- 
search Program, the 1978-79 t summary by 
project, and the Alberta Oil Sands Environmental Re- 
search Program 1978-79 project details. 
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PB91-186908/GAR PC A03/MF - 
National Energy Information Center, hie os then 
Interstate Pipeline’s Annual Report of Gas Supply, 
1989 (FERC-15). Data Tape Documentation. 
1989, 44p DOE/DF/MT-91/028A 

For system on magnetic tape, see PB91-507483. 


The documentation contains instructions for filing Fed- 
eral Energy Regulatory Commission (FERC) form 
number 15 on interstate pipeline’s gas supply. 
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PB91-199810/GAR PC A05/MF A01 
Humbug Mountain Research Labs., Duarte, CA. 
Longitudinal Acoustical Resonance Measurement 
of Particle Loading and Sizing in Gas-Solids Flow. 
A. A. Vetter, and F. E. C. Culick. 31 Aug 88, 92p 
HMAL-R-59C, NSF/ISI-88117 

Grant NSF-ISI87-60107 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


The Acoustical Resonance Measurement (ARM) pro- 
vides a nonintrusive and real-time measurement of 
mass loading and sizing of particles fluidized by a gas 
phase. The sound speed of a two-phase mixture of 
particles in gas decreases as the mass density of the 
particles increases. By en the decrease in the 
resonant frequencies, which are linearly related to the 
sound speed, the mass density of the particles can be 
determined. Because the sound is dis; i 
with the frequency of the acoustical waves, the fre- 
quency dependence of the sound speed provides a 
method of determining the particle sizing by measure- 
ment of the frequencies of different resonant modes. A 
first order acoustical analysis of the nonintrusive tech- 
nique applied to longitudinal resonances was per- 
formed for the conditions found in the pneumatic con- 
veyance of pulverized coal in electrical utility power 
plants. Experimental measurements were performed 
on a closed loop laboratory scale test stand to verify 
the effect of imperfect boundary conditions and at a 
power plant to verify the technique. 
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PB91-203323 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Biological Sulfur Oxidation and Reduction for Coal 
Sulfur oe and Desulfurization. 

Final rept. 

R. M. Kelly, R. N. Schicho, S. H. Brown, J. P. 
Soisson, and |. |. Blumentals. 1989, 15p 

Pub. in Proceedings of the Annual EPRI (Electric 
Power Research Institute) Conference (13th) on Fuel 
Science and Conversion, Santa Clara, CA., May 18-19, 
1988, p7-3-7-17 1989. 


Sulfur speciation in coal is limited by uncertainties in 
the analytical methods used. Assays based on biologi- 
cal activity may eliminate some of these limitations. 
Using bacteria capable of elemental sulfur 
oxidation(Thiobacillus thiooxidans) or elemental sulfur 
reduction (Pyrococcus furiosus and Pyrodictium 
brockii), it was possible to determine the approximate 
levels of the sulfur species in four different coal sam- 
ples. It was found that in three of the coal samples 
(Illinois No. 6, Indiana No. 5, and an Australian coal), 
only trace amounts of elemental sulfur could be de- 
tected by bioassay. However, an Indiana bog coal was 
found to have in excess of 1% (by weight) elemental 
sulfur content. Existing analytical methodology for coal 
sulfur speciation was shown to characterize the sulfur 
fraction as organic. In all cases, the results obtained by 
bioassay were reinforced through chemical analysis 
following CS2 extraction of the coals. Elemental sulfur 
levels in the Indiana bog coal could be determined by 
either oxidative or reductive microbial processing. The 
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results obtained here t that bioassay can be 

used to screen coals for elemental sulfur comand and 
may provide an alternate and complementary probe 
for sulfur speciation 
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PB91-206375/GAR PC A04/MF A01 
Transducer Research, Inc., Naperville, IL. 


Measurement 
peor Gas. Final Report, November 1989-Octo- 
J. R. Stetter, M. W. Findlay, C. Yue, and G. J. 
Maclay. Feb 91, 60p GRI-91/0087 , GRI-91/62-F 
Contract GRI-5089-260-1892 

Sponsored by Gas Research Inst., Chicago, IL. 


The objective of the project was to establish the funda- 
mental accuracy of a precision microcalorimeter 
whose feasibility for measuring the heating value of 
natural gas samples had been determined in an earlier 
Exploratory Research contract (5.5.1). It has now been 
shown that uncertainties of less than 0.5% are attain- 
able, and that after further optimization, higher accura- 
cies could be attainable in a simple battery-operated, 
low cost field instrument. Such a low cost unit may be 
po to save significant time and money in the gas in- 
lustry. 


148,917 


PB91-206623/GAR PC AO5S/MF A01 
Institute of Gas Technology, Chicago, IL. 
Development of a Data Base for Advanced Proc- 


Dioxide from 
September 1000 August 1990. 
A. L. Lee, and R. F. Zabransky. May 91, 77p GRI- 
91/0152 
Contract GRI-5089-222-1878 
Sponsored by Gas Research Inst., Chicago, IL. 


The overall objective of the program is to develop a 
data base for advanced processes to remove carbon 
dioxide from subquality natural gas. The specific 

tive is to obtain baseline field-scale performance data 
for membrane systems to remove CO2 from small-ca- 
pacity, subquality natural gas wells; the membrane 
po are expected to upgrade the gas to pipeline 
quality 


148,918 


PB91-206912/GAR PC A03/MF A01 
Vista veces te Inc., Mountain View, CA. 

Pressure Temperature Fluctuations in Under- 
ge A le Tank Pipelines Containing Gaso- 


Journal article. 
J. W. Maresca, M. P. MacArthur, A. Regalia, J. W. 
— and C. P. Wilson. c1990, 30p EP, 7600/4-90/ 


Contract EPA-68-03-3409 

Pub. in Oil and Chemical Pollution Jni., v7 n1 p29-56 
1990. Sponsored by Environmental Protection 
Agency, Cincinnati, OH. Risk Reduction Engineering 
Lab. 


A common method of detecting a small leak in a pres- 
surized underground storage tank pipeline system 
containing petroleum is to monitor the pressure in the 
line. A leak is declared if the pressure drops below a 
specified threshold pressure. Small changes in the 
temperature of the product in the line also produce 
large changes in pressure which can easily exceed 
those of a small leak. The paper presents theoretical 
models to predict the pressure changes associated 
with leaks and product temperature changes in pres- 
surized pipelines. These models have been validated 
in experiments at retail petroleum facilities and the 
EPA’s UST Test Apparatus. The magnitude of the 
product temperature changes that can be expected 
during a pressure test at a retail station is predicted 
from a heat conduction model. The model includes the 
effects of product delivery and product dispensing and 
uses experimentally determined values of thermal dif- 
fusivity for the product in the pipeline and for the gravel 
and soil around the pipeline. 


148,919 


PB91-507475/GAR CP T02 
National Energy Information Center, Washington, DC. 
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Statistics of Interstate Natural Gas Pipeline Com- 
nies, 1989 (FERC 2). 
ata file. 

1989, mag tape DOE/DF/MT-91/027 

System: IBM 370/3084; MVS/XA operating system. 
Approximate bytes: 14,735,200. See also PB90- 
500554, PB89-178446 and PB82-186131. 

Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T02. 


The tape is prepared from data reported on the Feder- 
al Energy Regulatory Commission (FERC) 2 by inter- 
state natural gas pipeline companies subject to the ac- 
counting and reporting requirements of FERC. Includ- 
ed on the tape are financial and operational data on 
major interstate natural gas pipeline companies as de- 
fined by FERC classification. 


148,920 


PB91-507483/GAR CP T02 
National Energy Information Center, Washington, DC. 
Interstate Pipeline’s Annual Report of Gas Supply, 
1989 (FERC-15). 

Data file. 

1989, ay DOE/DF/MT-91/028 

System: IBM-370/3084; MVS/XA operating system. 
See also PB90-500935, PB89-140123, PB88-149562, 
PB87-142444, PB86-146222, and PB85-128064. 
Available in 9-track, ASCII character set, 1600 or 6250 
bpi. For 6250 bpi, the price is T02. Documentation in- 
cluded; may be ordered separately as PB91-186908. 


The tape contains respondent data to the Federal 
Energy Regulatory Commission (FERC)-15 Survey for 
the 1989 report year. It contains principal reserves and 
production data reported in the synopsis of gas supply, 
Schedule |, and Schedule I! of the FERC-15. The syn- 
opsis of gas supply and Schedule | contains summary 
level reserves and production data reflective of the 
detail information contained in Schedule I. The synop- 
sis of gas supply and Schedule | consist of a single 
page each. All volumes reported are for dry gas at a 
pressure base of 14.73 psi and 60 degrees F. Each 
unique supply is reported in Schedule Ii. The Schedule 
ll format allows a maximum of five unique sources to 
be reported on each page. Therefore, Schedule II sub- 
missions may vary from one page too many. The data 
contained within the file is sorted ascendingly by com- 
pany code, page number and line number. 


148,921 


PB91-507608/GAR CP T02 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

Oil and Gas Field Code Master List (1990) and Oil 
and Gas Invalid Field Record List. 

Data file. 

6 Nov 90, mag tape DOE/DF/MT-91/029 

System: IBM 370/3084 OX. Supersedes PB89- 
209449. 

Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T02. 


EIA has developed a system of codification of the oil 
and gas fields throughout the United States. It is in- 
tended to provide unique standard code for all oil/gas 
fields. The Master List is organized by States, with 
fields sorted alphabetically by name within each indi- 
vidual State. Fields located in the Federal offshore 
area are listed with the adjacent State. The six-digit 
field code is unique to the field name, regardless of 
whether one or several fields exist nationwide with that 
particular name. In order to uniquely identify a particu- 
lar field, the field code must be coupled with the appro- 
priate State abbreviation and County code. Alias field 
records are cross-referenced to the currently author- 
ized field name and code. The Oil and Gas Invalid Field 
Record list are those records of field names and codes 
which were found to be technically incorrect or the 
fields nonexistent and therefore removed from the 
master list. 


Geothermal Energy 
148,922 


DE91010056/GAR 
EG and G Idaho, Inc., idaho Falls. 
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PC A03/MF A01 


Conceptual geologic model and native state model 
of the Roosevelt Hot Springs hydrothermal 
system. 

D. D. Faulder. 1991, 22p EGG-M-91027, CONF- 
910125-1 

Contract ACO7-761D01570 

Annual workshop on geothermal reservoir engineering 
(16th), Stanford, CA (USA), 22-24 Jan 1991. Spon- 
sored by Department of Energy, Washington, DC. 


A conceptual geologic model of the Roosevelt Hot 
Springs hydrothermal system was developed by a 
review of the available literature. The hydrothermal 
system consists of a meteoric recharge area in the 
Mineral Mountains, fluid circulation paths to depth, a 
heat source, and an outflow plume. A conceptual 
model based on the available data can be simulated in 
the native state using parameters that fall within ob- 
served ranges. The model temperatures, recharge 
rates, and fluid travel times are sensitive to the perme- 
ability in the Mineral Mountains. The simulation results 
suggests the presence of a magma chamber at depth 
as the likely heat source. A two-dimensional study of 
the hydrothermal system can be used to establish 
boundary conditions for further study of the geother- 
mal reservoir. 33 refs., 9 figs. 


148,923 

DE91010059/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Analysis of reinjection strategies for The Geysers. 
M. Shook, and D. D. Faulder. 1991, 20p EGG-M- 
91026, CONF-910125-2 

Contract ACO7-761D01570 

Annual workshop on geothermal reservoir engineering 
(16th), Stanford, CA (USA), 22-24 Jan 1991. Spon- 
sored by Department of Energy, Washington, DC. 


The Geysers has undergone severe pressure decline 
in recent years, and reinjection of condensate is 
thought to be one key to sustaining current steam pro- 
duction. Other methods of pressure maintenance in- 
clude load cycling, or reduction of steam production 
during off-peak hours. It is likely that a combination of 
these two will prove to be optimum in providing pres- 
sure and fluid maintenance. This paper presents pre- 
liminary results of a study of various injection schemes 
for The Geysers. A number of injection scenarios are 
investigated, and an optimum scheme (based on spe- 
cific parameters) is identified for two different quanti- 
ties of reinjection. 9 refs., 14 figs., 1 tab. 


PC A03/MF A01 


148,924 

DE91010735/GAR PC A03/MF A01 
Louisiana Geological Survey, Baton Rouge. 
Environmental monitoring at designed geopres- 
sured-geothermal well sites, Louisiana and Texas. 
Quarterly status report, January-March, 1991. 
Progress rept. 

1991, 16p DOE/NV/10425-T4 

Contract FC07-85NV10425 

Sponsored by Department of Energy, Washington, DC. 


The research objectives of this report are to: imple- 
ment and maintain the ongoing environmental moni- 
toring program around DOE geopressured-geothermal 
test wells in Louisiana and Texas; analyze and inter- 
pret collected data for evidence of subsidence and in- 
duced microearthquakes which may be brought about 
by geopressured-geothermal well testing and develop- 
ment; continue geological-geophysical studies of the 
Hulin and Gladys McCall sites incorporating new seis- 
mic data; continue review of previously identified and 
tested geopressured-geothermal prospects in Louisi- 
ana to determine if any link exists between such reser- 
voirs and the existence of free gas in commercial or 
subcommercial quantities; and initiate review of geolo- 
gy, co-location and properties of geopressured brines 
with medium and heavy oil reservoirs in Louisiana uti- 
lizing existing maps, databases, reports, and journal 
articles. 2 figs. 


148,925 

DE91011406/GAR 

Los Alamos National Lab., NM. 
Design and construction of a hot dry rock pilot 


int. 
R. F. Ponden. 1991, 14p LA-UR-91-1279, CONF- 
9103105-4 
Contract W-7405-ENG-36 
Geothermal program review: the geothermal partner- 
ship--industry, utilities and — meeting the 
challenges of the 90’s (9th), San Francisco, CA (USA), 
19-21 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


PC A03/MF A01 


The geothermal energy program at the Los Alamos 
National Laboratory is directed toward demonstrating 
the potential of the hot dry rock (HDR) technology as 
an alternate energy source. Since the inception of the 
program, scientists and engineers have perfected drill- 
ing and fracturing techniques to create underground 
reservoirs for the purpose of tapping the potential heat 
energy from the hot rock in the earth. One of the 
achievements to date has been the creation of a reser- 
voir at the Laboratory’s test site at Fenton Hill, New 
Mexico. This reservoir, located at a depth of 12,000 
feet below the surface of the earth, has an estimated 
fluid capacity of one million gallons within the large 
volume of fractured rock. To evaluate the thermal 
power potential of this reservoir, preparations are cur- 
rently underway to conduct a test which will entail the 
circulation of fluid through the reservoir by the injection 
of water at high pressures. A major part of the prepara- 
tions involves the building of a demonstration pilot 
plant. The process concept poses a number of unique 
technical challenges with regard to the design and 
construction of the equipment and facilities. This paper 
reviews the system design and operating features of 
this plant. 3 refs., 4 figs. 


Heating & Cooling Systems 


148,926 


DE90000389/GAR PC AO5/MF A01 
Solar Energy Research Inst., Golden, CO. 

Polymers as advanced materials for desiccant ap- 
plications. Progress report for 1989. 

A. W. Czanderna. Dec 90, 88p SERI/TP-213-3608 
Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


This research is concerned with solid materials used 
as desiccants for desiccant cooling systems (DCSs) 
that process water vapor in an atmosphere to produce 
cooling. Background information includes an introduc- 
tion to DCSs and the role of the desiccant as a system 
component. The water vapor sorption performance cri- 
teria used for screening the modified polymers pre- 
pared include the water sorption capacity from 5% to 
80% relative humidity (R.H.), isotherm shape, and rate 
of adsorption and desorption. Measurements are pre- 
sented for the sorption performance of modified poly- 
meric advanced desiccant materials with the quartz 
crystal microbalance. isotherms of polystyrene sulfon- 
ic acid (PSSA) taken over a 5-month period show that 
the material has a dramatic loss in capacity and that 
the isotherm shape is time dependent. The adsorption 
and desorption kinetics for PSSA and all the ionic salts 
of it studied are easily fast enough for commercial DCS 
applications with a wheel rotation speed of 6 min per 
revolution. Future activities for the project are ad- 
dressed, and a 5-year summary of the project is includ- 
ed as Appendix A. 34 refs., 20 figs., 3 tabs. 


148,927 


DE90706012/GAR PC A03/MF A01 
Nederlandse Maatschappij voor Energie en Milieu 
B.V., Sittard. 

Koudeopsiag Wang Nederland BV te Culemborg. 
Haalbaarheidsonderzoek. (Cold storage at Wang 
Netherlands Inc. in Culemborg). 

8 Aug 88, 47p ETDE/NL-mf-0706012 

In Dutch. 

U.S. Sales Only. 


Options for long-term cold storage in an aquifer for the 
cooling ofthe central computer room in the main office 
of Wang Netherlands Inc.have been considered. First 
an energy analysis of the Wang office isgiven with spe- 
cial attention to the computer room. Then some gener- 
alinformation is given of the cooling system which con- 
sists of an airtechnical part and a cooling technical 
part. Subsequently a descriptionis given of the cold 
storage system in an aquifer. Next, results arepresent- 

of an investigation of the soil conditions. 
Finally,financial data are given concerning invest- 
ments, maintenance costs,cost benefit analysis and a 
cost estimation for the components. Itappears that 
long-term cold storage is an attractive energyconser- 
vation option for large computer rooms with a payback 
period of 2to 4 years. Some recommendations for fur- 
ther investigations are given. 13 figs. 





148,928 

DES0706018/GAR PC A03/MF A01 

Bouwcentrum, Rotterdam (Netherlands). 

Selectie van filters voor luchtverwarmi 
lanceerdeventilatie voor woningen. (: oy 

filters for air heaters and balanced ventilation sys- 

tems for houses). 

J. T. H. Straatman. Sep 89, 34p ETDE/NL-mf- 

bat mig NOVEM-89-083 


In Dutch 
US. Sales Only. 


As a follow-up of the literature study ‘Required quality 
of filters for ventilation Givwieicn (Bouwcentrum report 
number 11856) MT-TNO(Division of Technology for 
Society of the Netherlaneis Organization for Applied 
Scientific Research) and Bouwcentrum carried out re- 
search onselection criteria for the title subject. The re- 
search consists ofthree parts of which one, out 
by Bouwcentrum Advies BV, isdiscussed: an overall 
assessment of the design of four filter types(Eurovent 
classes 3, 5, 7 and 8), the installation options in bal- 
anced ventilation equipment and air heaters, and the 
investment costs. The testing of the filters will be car- 
ried out by MT-TNO and will be discussed in another 
report. 7 figs., 13 refs., 5 tabs. 


148,929 

DE$1767322/GAR PC A06/MF A01 
—" Energy Research Foundation ECN, 

etten. 

Penetratie van centrale verwarmingsketels. Ener- 
giezuinige en milieuvriendelijke ketels in wonin- 
—_ (Penetration of central heating boilers. 
pare saving and environment friendly boilers in 


ses). 
ou Bais, A. D. Kant, and M. Rouw. Dec 90, 123p 
ECN-C-90-056 
In Dutch. 
U.S. Sales Only. 


The project ‘Penetration options for new energy effi- 
cient and environment friendly heating techniques in 
the housing construction’ aims at the calculation of 
market shares of heating techniques in houses for vari- 
able conditions. These conditions can be of economic, 
technical and social-scientific nature. The project con- 
cerns: a literature survey of prognoses of the housing 
supply, the heat demand, heating types and the 
number of individual central heating (ICV) boilers as 
well as a market segmentation based on property of 
the houses; a quantitative market research of the 
market section replacement/rebuilding by owners/oc- 
cupants with regard to ICV boilers by means of Dis- 
crete Choice Analysis. Based on three policy scenar- 
ios the market shares and the penetration of ICV boil- 
ers can be determined by means of the analysis of 
data from the quantitative market survey; and, the cal- 
culation of the market shares of ICV boilers in the sec- 
tion new housing and replacement/rebuilding in rented 
houses, based on the same three scenarios as men- 
tioned above and by means of the so-called Internal 
Interest Rate (IRV). 27 figs., 22 refs., 42 tabs., 2 apps. 


148,930 

DES1771872/GAR PC A05/MF A01 

— Univ. of Denmark, Lyngby. Lab. for Koele- 

tekni 

en ae Og styring. Fase 3. oes 
pe Dn omy” (Evaporator construction and 

control. Phase ontrol and data acquisition). 

J. Holst. Nov ae \ a DTH-LFK-F-121-01 

In Danish. EFP 

U.S. Sales Only. 


The report comprises documentation for control and 
data acquisition in relation to evaporators in cooling 
systems. Control of the demonstration plant, data log- 
gng and plotting of measurement data are described. 

e cooling system contains an evaporator, a com- 
pressor and a water cooled condensator. Measuring 
takes place with the help of a computer which also 
controls the number of compressor rotations and the 
extension of the expansion valve. There are three 
computer programs which operate at the same time. 
The first controls the number of compressor rotations 
and the expansion valve opening, the second controls 
the data logger connected to the measuring transduc- 
tor and the third plots the measured data on the screen 
and printer. (AB). 


148,931 
DE91771955/GAR 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
LVI-tekniikan Lab. 


PC A05/MF A01 


ENERGY 
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Suomalainen __ilmastointijaerjestelmae. _-vaihe. 
(Finnish air conditioning system. First phase). 

J. Railio. 1990, 76p VTT/LVIS2000-3, ISBN 951- 
95157-2-0 

In Finnish. LVIS-2000 Research Programme. 

U.S. Sales Only. 


The objective in the first phase of the project Finnish 
air conditioning system has been to define the features 
and needs for development of the systems. The main 
aim of a Finnish air conditioning system is to produce a 
high class, individual indoor climate. The system can 
be applied to the new Finnish building techniques and 
it is flexible and economical. In addition to individual 
control the indoor climate should be draughtless and 
noiseless. These basic demands lead to numerous 
penn ag performance criteria; operability on a large 

— flexibility due to design, prefabrication, high 
quality and hygienic materials and esthetics of compo- 
nents which are visible. A quality assurance system is 
needed to ensure successful building process from 
design to operation. Different technical solutions were 
estimated in an analyses, which ended up to sugges- 
tions for future work with four basic alternatives: vari- 
able air volume flow (VAV), fan coil-system, ceiling 
cooling (panels) and room units (absence of products 
on the market has lead to poor technical/economical 
estimates). 


148,932 

DE91771961/GAR PC A05/MF A01 
Ministry of Trade and Industry, Helsinki (Finland). 
Energy Dept. 

Saehkoelaemmitys suurissa rakennuksissa. Esitut- 
kimus. aon “epee in large buildings. A pre- 
feasibility stu 

E. Erkioe. 1991 "op KTM/E-D-192, ISBN 951-47- 
3934-5 

In Finnish. 

U.S. Sales Only. 


The utilization of heating electricity is part of a compre- 
hensive energy supply whole, so that heating electrici- 
ty cannot distinctly be separated from other uses of 
energy. Among the factors influencing the expenses of 
heating electricity are its timing and coincidence with 
other energy uses simultaneously or not coincidently. 
The buildings under study are in active use (ventilation, 
amon oo on) most often during the daily hours of 
weekdays and even during this time the demand for 
heating energy concentrates on the coldest winter 
days and hours. On the one hand, the project exam- 
ines the energy price level of electric heating in service 
buildings in accordance with the current electricity tar- 
iffs, and on the other hand, on a cost basis starting 
from the structure of the energy supply. The annual 
average price level of heating elecricity is to vary in 
ordinary service buildings most probably between 0.32 
FIM/kWh and 0.45 FIM/kWh (price level of 1990) if the 
heating method is direct uncontrolled electric heating. 
In winter, during the daily hours of weekdays, the price 
level of heating electricity is most likely to be of the 
order of 0.55-0.70 FIM/kWh. The price level of electric 
heating varies case by case. If the use of heating elec- 
tricity can effectively be cut down during a national 
peak load situation, the price level of heating electricity 
may be lower. If the use of heating electricity focuses 
more than usual on the peak load moment of other 
uses of electricity, the energy price level can be con- 
siderably higher than what is presented above. 


148,933 

PB91-206706/GAR PC A04/MF A01 

National Inst. of Standards and Technology (BFRL), 

Gaithersburg, M 

Measurement and Evaluation of Lighting/HVAC 

Interaction. 

S. J. Treado, and J. W. Bean. May 91, 55p NISTIR- 
4429 


The interaction of building lighting and HVAC systems 
and the effects on cooling load and lighting system 
performance are being evaluated using a full-scale test 
facility at the National Institute of Standards and Tech- 
nology (NIST). The test facility and measurement 
methodology are described, along with sample test 
data and performance evaluation results. The implica- 
tions of measurement uncertainty on results are dis- 
cussed 


148,934 
PB91-206763/GAR 
\IT Research Inst., Chicago, IL. 


PC A07/MF A01 


148,936 


Impact of the Hi 


. J. Moschandreas, and S. M. Relwani. Nov 30, 
1 32p GRI-90/0193 
Contract GRI-5086-293-1339 
Sponsored by Gas Research Inst., Chicago, IL. 


The impact of the humidity pump, (a newly developed, 
gas-fired, liquid desiccant, make-up air conditioning 
unit) on the indoor air environment of two office build- 
ings was investigated during a two month field pro- 
gram. The study generated a data base and gained 
insights on indoor air quality (IAQ), comfort, and venti- 
lation parameters of each as operating under 
routine conditions. The objective of the study was to 
determine the impact of the humidity pump on (1) 
indoor pollution concentration levels; (2) comfort pa- 
rameters as ‘ceived by occupants of and visitors to 
each building; and (3) building ventilation (energy) pa- 
rameters. Each objective was attained by testing the 
null hypothesis (Operation of the humidity pump has 
no impact.) The null hypothesis was tested on occu- 
pant exposure levels. Consequently, it was rejected 
Only if the humidity pump affects potential factors that 
may alter significantly pollutant concentrations, com- 
fort levels, and ventilation rates. Operation of the hu- 
midity pump affects levels of volatile organic com- 
pounds and microbiological conditions. The humidity 
pump did not affect comfort and ventilation param- 
eters. 


Miscellaneous Energy Conversion & 
Storage 


148,935 

DE90706015/GAR PC AO5/MF A01 
BV cee Maatschappij voor Energie en Milieu 
Warmte-opsiag op industrieterreinen. Knelpunten- 
studie. (Heat estan gnbdaniee reas). 

A. D. Postma. Jul 88, 84p ETDE/NL-mf-0706015 

In Dutch. 

U.S. Sales Only. 


Most studies on heat storage in aquifers discuss tech- 
nical and economical bottlenecks which can stand in 
the way of realizing heat storage systems in aquifers. 
This study — attention to juridical and administrative 
bottlenecks. First a case study is discussed, which has 
been carried out on the industrial area of Gouda, Neth- 
erlands. Then juridical and administrative bottlenecks 
in general for heat storage and in particular for heat 
storage on industrial areas are dealt with extensively. 
Also organizational aspects are discussed. The appen- 
dices give an overview of the well-known technical and 
economical aspects and the procedures needed to 
apply a permit to realize heat storage systems. 6 figs., 
11 refs., 2 apps. 


148,936 

DE90706019/GAR PC A07/MF A01 
Nederlandse Maatschappij voor Energie en Milieu 
B.V., Sittard. 

Energieproject Deersum. (Energy project in Deer- 
sum, Netherlands). 

W. J. Van Nes, P. H. Van Gemert, and F. M. P. Van 
Diemen. Jun 89, 127p ETDE/NL-mt- 0706019, 
NOVEM-89-075 

In Dutch. 

U.S. Sales Only. 


The purpose of the title project was to demonstrate the 
applicability of a wind turbine in combination with a col- 
lective manure-fermentation system to generate elec- 
tric power in rural areas.The capacity of the turbine is 
160 kW and the volume of the fermentation system is 
210 m(sup 3). From 1988 to the beginning of 1989 
measurements were carried out of which the results 
are given. Theelectric power production of turbine and 
fermentation system together was 255,000 kWh per 
year; 176,000 kWh has n consumed by the village 
Deersum. The cost price of the electricity generated 
within the project was for the first year 0.33 Dutch 
guilders per kWh. Possibilities to lower the price to 
0.18 or even 0.12 Dutch guilders are at hand. The ap- 
pendices present technical specifications of the wind 
turbine, the manure-fermentation system, measured 
data of manure analysis and emissions, data on the 
electric power generation and demand, and finally a 
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cost-benefit analysis of the project. 43 figs., 16 refs., 
8tabs., 5 apps. 


148,937 
DE91010455/GAR 

Oak Ridge National Lab., TN. 
Thermal energy storage technical progress report, 
April 1989-March 1990 

J. J. Tomlinson. Mar a1, 57p ORNL/TM-11819 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Department of Energy (DOE) is supporting devel- 
opment of thermal energy storage (TES) as a means 
of efficiently coupling energy supplies to variable heat- 
ing or cooling demands. Uses of TES include electrical 
demand-side management in buildings and industry, 
extending the utilization of renewable energy re- 
sources such as solar, and recovery of waste heat 
from periodic industrial processes. Technical progress 
,- development of TES for specific diurnal and industri- 
lications under Oak Ridge National Laboratory's 
program from April 1989 to March 1990 is report- 

a. 14 refs., 12 figs. 


PC A04/MF A01 


148,938 
DE91767291/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 
Fast three-dimensional wind simulation and the 
iction of stochastic blade loads. 

. Winkelaar. Jan 91, 38p ECN-RX-91-002 

U.S. Sales Only. 


Various methods have been developed to simulate nu- 
merically a turbulent wind field. A very promising, but 
for large fields computationally expensive, method (the 
‘Sandia method’) is described by Veers. An important 
step in this method is the factorization of the spectral 
matrix: S = H(ovr H)(sup T). To this end ‘Cholesky de- 
composition’ is used. This factorization method is 
largely responsible for the long run times. A factoriza- 
tion method is described which is at least an order of 
magnitude faster than Cholesky decomposition. Signif- 
icant savings in computer time are achieved by taking 
advantage of the special form of the spectral matrix, 
assuming that the coherence is uniform over the rotor 
plane. A computer program, SWIFT (Simulation of 
Wind Fields in Time), utilising this fast factorization 
was developed. To gain insight into the usefulness of 
SWIFT, the simulated wind speed time series are used 
as input for the structural dynamics program PHATAS 
(Program for Horizontal Axis Wind Turbine Analysis 
and Simulation). The results of computations with 
PHATAS are compared with measurements of field 
tests done on the experimental horizontal axis wind 
turbine, the ‘HAT25’. 10 figs., 25 refs. 


148,939 

DE91767295/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Windveldsimulatie. Overzicht en analyse van 
methoden. (Wind field simulation. Overview and 
analysis of methods). 

J. B. Dragt. Jan 91, 33p ECN-C-91-001 

In Dutch. 

U.S. Sales Only. 


Within the framework of the project ‘Development of a 
wind simulator to calculate fatigue of wind turbines’ an 
overview is presented of a number of methods to digi- 
tally simulate a stochastic field of given specifications 
(within the frequency domain). The applicability of the 
methods to simulate wind fields has been investigated 
for several conditions. Stationarity (for the dimension 
time) and homogeneity (for the dimension space) of 
the simulated process make it possible to develop 
simple methods, based on inverted Fourier transfor- 
mations. The processes can be formulated as multi- 
variate as well as multidimensional processes or a mix 
of both. From the analysis two methods appear to be 
promising: SANDIA and SWIFT. However both pro- 
grams need to be elaborated and simplified for which 
the TURBU modes can be used. SANDIA and SWIFT 
are three-dimensional wind simulation programs. 
TURBU calculates load fluctuations and the response 
of rotor systems in turbulent wind fields. 12 refs. 


148,940 

DE91771870/GAR PC AO5/MF A01 
Risoe National Lab., Roskilde (Denmark). Test Station 
for Wind Turbines. 
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— on a horizontal axis wind turbine operating 
in wake 
P. Voelund. Feb 91, 78p RISO-M-2916, ISBN 87- 
550-1705-3 
EFP-90. 
U.S. Sales Only. 
Risoe, at a distance of 54 m. Detailed measurements 
were performed of the flapwise blade bending moment 
in one bladeroot of the Nordex turbine, while it was 
operating partly in wake at the large generator at wind 
speeds of 6-9 m/s. The electrical power production of 
the two turbines was also measured. At different de- 
grees of wake-cover, mean and standard diviation of 
azimuth-binned values of flapmoment as well as the 
power spectra of the flapmoment and of the determi- 
nistic and stochastic part of the flapmoment are pre- 
sented. Mean values of the electrical power of the 
Nordex turbine show a roughly linear drop from 63 kW 
at wake-free operation to 0 kW at operation fully in 
wake. The width of the wake-induced power drop was 
60 rs The standard deviation of the flapmoment was 
3-5 kNm during wake-free operation, and increased to 
local maxima of 10-12 kNm 10 deg. - 20 deg. on each 
side of the line of the turbines. A local minimum of 8-10 
kNm was found at operation fully in wake. The mean 
curve of the standard deviation of the flaamoment was 
found not to be symmetric around the line of the tur- 
bines. The increase in standard deviation of flapmo- 
ment is caused by two effects. Firstly the wind speed 
fluctuations are higher in wake than in the surround- 
ings. Secondly the blade once per revolution enters 
and leaves the low speed area of the wake. The 
second effect is responsible for the local maxima on 
each side of the line of the turbines. Results from a 
rather simple model based on the mass conservation 
law for an expanding wake, and for a rather complex 
model based on solution of the Euler-equations, with a 
term to model the Reynolds stresses, are presented. 
Both models are static and do not take structurea! dy- 
namics into account. The agreement between the 
measured and the calculated flapmoments are surpris- 
ingly good. The results from the complex model is in 
slightly better agreement with the measured values 
oe the result from the simple model. (author) 54 ills., 
refs. 


148,941 

DE91771874/GAR PC A05/MF A01 
Risoe National Lab., Roskilde (Denmark). Meteorology 
and Wind Energy. 

Contributions from the Department of Meteorol- 
ogy and Wind Energy to the ECWEC’90 confer- 
ence in Madrid, Spain. 

E. Lundtang Petersen. Jan 91, 86p RISO-M-2899, 
CONF-900989-Exc 

Also pub. as ISBN 87-550-1681-2. European commu- 
nity wind energy conference and exhibition, Madrid 
(Spain), 10-14 Sep 1990. 

U.S. Sales Only. 


The participation of the Meteorology and Wind Energy 
Department in the European Community Wind Energy 
Conference and Exhibition (ECWEC’90) 10-14 Sep- 
tember in Madrid, Spain involved the presentation of 
13 papers by members of the department as authors 
and co-authors. This report gives the full set of papers. 
(author) 10 tabs., 77 ills., 144 refs. 


148,942 
DE91771888/GAR PC A05/MF A01 
Danske Elvaerkers Forenings Udredningsafdeling, 


Lyn by. 

vik for udenlandske vindmoeller. 
poeta tendencies of foreign windmills). 
Nov 90, 98p EEV-90-01 
In Danish. EFP-89. 
U.S. Sales Only. 


In 1989 the Danish government initiated an investiga- 
tion of Denmark’s position in relation to other lands 
with regard to the level of wind turbine technology re- 
search and development, and cost efficiency, com- 
pared to foreign products in this field. The technologi- 
cal niveau of windmills produced in many other coun- 
tries are described in detail and development tenden- 
cies are also examined. Emphasis was also placed on 
cost efficiency in relation to the production of wind tur- 
bines. The wind turbines investigated were all larger 
than 50 kW and produced electricity for public distribu- 
tion networks as it is claimed that these types are de- 
veloping at the fastest rate. It was concluded that in 
some areas of windmill design and technology re- 
search in other countries was considerably more inten- 
sive than in Denmark. The report recommends areas 


a 





for further Danish research. Detailed diagrams, charts 
and graphs illustrate the text. (AB) 


148,943 


DE91771921/GAR PC A04/MF A01 
Risoe National Lab., Roskilde (Denmark). 
Undersoegelse af oekono- 
mien for den rey" ind g i Dan- 
mark baseret > spoergeskemaundersoe- 
gelse. (Windmill economy. Investigation of the 
economy of private windmill development in Den- 
mark based on results from questionnaires). 

P. Hjuler Jensen, P. E. Morthorst, and J. Schmaitz- 
Joergensen. Jun 90, 58p NE!-DK-524 

In Danish. EFP-88. 

U.S. Sales Only. 








For many years there has been a great deal of discus- 
sion about the economic aspects of owning a windmill 
in Denmark. Most people are unsure about the costs 
benefits of, for example, investing in components such 
as foundations, connecting to the general electricity 
network and possibilities for obtaining advice from 
specialists etc., yet it has always been easy to obtain 
the price of the actual factory delivered windmill. It has 
also been easy to find out the annual yield of electric 
power but maintenance and operational costs have 
often been veiled in uncertainty. This was the reason 
why the test station for wind tubines at Risoe National 
laboratory was responsible for sending out question- 
naires to a large number of windmill owners. The data 
thus acquired is presented and the calculations re- 
garding windmill ownership economy are described 
and results explained in detail. (AB). 


148,944 


DE91771926/GAR PC A03/MF A01 


Dangrid Consulting Group ApS, Moerke (Denmark). 
Situationsbillede af den danske vindenergi- 
branche. (Review of the current situation of 
Danish wind power industry). 

3 — and A. Hoejbak. Dec 90, 25p NEI-DK- 


In Danish. 
U.S. Sales Only. 


The aim was to discover possibilities for cooperation 
within the Danish wind power industry which do not in- 
volve fusions as the latter solution does not seem cur- 
rently feasible. The investigation involved windmill 
manufacturers, suppliers of components, consultants 
and the financial sector and was based on interviews. 
General conclusions based on these interviews are 
presented. (AB). 


148,945 


DE91774535/GAR PC A07/MF A01 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 

Wake measurements on the Nibe wind turbines in 
Denmark. 

G. J. Taylor. 1990, 127p ETSU-WN-5020 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The upstream rotors in wind turbine clusters will 
produce low velocity turbulent wakes which will both 
reduce the power output and increase the dynamic 
loads on the downwind turbines. A considerable body 
of data has been collected from the two 630kW Nibe 
turbines in Denmark, which are separated by 200m (5 
rotor diameters). The velocity deficits and turbulence 
intensities within a wake under a variety of operating 
conditions downstream of a turbine have been com- 
pared with existing information on wake structure ob- 
tained from both small-scale wind tunnel tests and 
from earlier field measurements and also with the pre- 
diction of numerical wake models. The spectral char- 
acteristics of the turbulence in the wake and the power 
losses are compared with those predicted by wind 
farm models and an aerodynamic model of the rotor. 
Both the deterministic and stochastic loads imposed 
on a rotor operati ng in a wake region have been exam- 
ined and compared with those predicted by a structural 
model. The fatigue damage rates to and extreme loads 
on a turbine in a wake region have also been exam- 
ined. (author). 


148,946 


PB91-206615/GAR PC A03/MF A01 
International Fuel Cells Corp., South Windsor, CT. 





= ct of Fundamental Lee seu Improvements 
jatural Gas Fuel Cells. Fina’ etea. 
b. i Maricle. May 91, 30p FoR. 11645A, GRI-91/ 
1 
Contract GRI-5086-260-1398 
See also PB90-148065. Sponsored by Gas Research 
Inst., Chicago, IL. 


Subscale cell test results with both bis-phosphonic 
and sulfonyl carbon electrolytes indicate that oxygen 
reduction a was enhanced above that of phos- 
phoric acid. The activity measured with the novel acids 
vs. control cells was larger for the novel acids and it 
was also larger than that predicted by extrapolations of 
typical GSB-18 cathode performance to the tempera- 
ture and operating conditions of the test. The perform- 
ance of the — with the experimental acids was also 
better at high current densities than the control cells 
but only slightly better than extrapolated predictions. It 
is probable that the acids were also helpful in wetting 
the catalyst layers. The operating slopes of all the cells 
were larger than expected (approx. 120mV/decade vs. 
90mV/decade) for the operating conditions. This may 
be a result of the hydrophobicities of the catalyst 
layers. More testing would be required to be sure of the 
hypothesis. 
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148,947 

DE91010101/GAR PC A04/MF A01 
Humphrey (J.L.) and Associates, Austin, TX. 
Advances in industrial separations technologies. 

1 Aug 90, 64p CONF-9003250-Summ 

Contract ‘ACO?- 901D12920 

U.S. Department of Energy workshop on advances in 
industrial separations technologies, Orlando, FL 
(USA), 22 Mar 1990. Sponsored by Department of 
Energy, Washington, DC. 


The objective of this workshop was to obtain expert 
opinion on separation technologies expected to save 
significant amounts of energy in the chemical, petrole- 
um, and related process industries. Experts were divid- 
ed into five groups according to their areas of special- 
ty: (1) Distillation, (2) Extraction, (3) Adsorption, (4) 
chen and (5) Novel Processes. The Distillation 
Group recommended the development of a new gen- 
eration mass transfer device for distillation columns 
which would be more efficient than existing structured 
packings. Also highly rated were heat integration, cata- 
ic distillation, and advanced process control. The 
xtraction Group focused on reducing solvent usage 
(or solvent to feed ratio) as the critical parameter 
which reduces energy consumption. Solvent usage 
may be reduced by: (1) increasing distribution coeffi- 
cient and (2) improving extraction efficiency. It was 
suggested that the harnessing of Marangoni effects 
would be one way to increase extraction efficiency. 
The group noted the importance of extraction in envi- 
ronmental applications such as the extraction of or- 
ga nics from industrial wastewaters and sludges. The 
dsorption Group concluded that better experimental 
data are needed on complex mixtures. Such data 
would result in more energy-efficient systems and 
reduce the degree of over-design. Adsorbents by 
design, process modeling, more efficient regeneration 
strategies, and the development of a master data base 
rounded out the high priority selections. The Mem- 
branes Group selected anti-fouling, membrane reac- 
tors, high temperature applications, oil-water separa- 
tions, and natural gas upgrading as key technologies 
and applications which deserved high priority ratings. 
The Novel Processes Group considered interfacial- 
based separations, combined field processes, hybrid 
processes, reaction-based separations, and freeze 
concentration crystallization as high priority technol- 
ogies on which to focus. 9 figs., 11 tabs. 


148,948 
DE91010783/GAR PC A04/MF A01 
Oak Ridge National Lab., TN. 

Assessment of Weatherization Assistance Pro- 
gram needs for —- residential measure se- 
lection techniques. 

aon =e and J. O. Kolb. Feb 91, 62p ORNL/ 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This report documents a study conducted by the Oak 
Ridge National Laboratory (ORNL) to evaluate the cur- 


rent measure selection techniques and needs of agen- 
cies within the Weatherization Assistance Program 
(WAP). The study precedes initiation of a project to 
revise and upgrade the current means of selecting 
energy conservation measures for low-income single- 
and multi-family housing and includes recommenda- 
tions for the revision. Issues relevant to the formation 
of the revised audit procedures are discussed. Cur- 
rently available audits are reviewed. No single- or 
multi-family audit program was found capable of fulfill- 
ing the current needs of the WAP. Recommendations 
include the separate development of single- and multi- 
family audits. Addition of specific features to the 
single-family audit is recommended, including (1) 
measure ranking unique to each eligible house, (2) 
heating and cooling equipment measures, (3) cooling 
envelope measures, (4) means of determining the 
amount of infiltration work to be performed, (5) poten- 
tial for customizing and simplifying to meet local 
needs, and (6) implementation on either a personal 
computer or as an alternate manual technique. A 
single-family audit development plan is proposed 
which includes examination of several existing pro- 
grams as potential starting points. Recommendations 
related to the development of a WAP multi-family audit 
include examination of several existing private pro- 
grams for possible use by state WAP agencies ex- 
pressing the greatest need and further study of the 
DOE supported programs ASEAM and CIRA as possi- 
ble starting points for a DOE procedure. Early identifi- 
cation of approved multi-family measures and their ap- 
Pplicability to various building stock, equipment types, 
and fuels is also recommended. 34 refs., 1 fig., 6 tabs. 


148,949 
DE91010822/GAR 
Argonne National Lab., IL. 
Tradeable permits for global warming control: im- 
—— for regional economies and public utili- 


PC A03/MF A01 


ties. 

R. F. Kosobud, K. G. Quinn, and T. A. Daly. Feb 91, 
16p ANL/CP-72696, CONF-9104106-2 

Contract W-31109-ENG-38 

Annual meeting and exhibit of the American Power 
Conference (53rd), Chicago, IL (USA), 20 Apr - 1 May 
1991. | ae by Department of Energy, Washing- 
ton, 

Portions of this document are illegible in microfiche 
products. 


We investigate a cumulative emission permit system 
(CEPS), both within a theoretical and empirical frame- 
work. A key feature of this system is that the total 
volume of emissions leading to the ultimate accepta- 
ble ga is concentrations is embodied in permits placed 
on the market immediately. Our analysis of resulting 
initial and intertemporal permit prices yields strong rea- 
sons for ranking this policy above carbon or other 
taxes, direct regulation, or other measures. Economic 
theory provides a way to project how regional decision 
makers, including public utilities, would adjust abate- 
ment costs to prices. These implications are tested 
with a mathematical programming model that provides 
estimates of global and regional time paths of permit 
prices, energy use, and trace gas emissions. 8 refs., 1 
fig., 4 tabs. 


148,950 

DE91622880/GAR PC A04/MF A01 
Comissao Nacional de Energia Nuclear de Brasil, Rio 
de Janeiro. 

Programa nuclear brasileiro. (Brazilian nuclear 


+ omy 

R. N. Alves. 1987, 55p INIS-BR-2389 
In Portuguese. 

U.S. Sales Only. 


A retrospective review of the Brazilian Nuclear Pro- 
gramme is done. The autonomous nuclear programme 
is described. (author). (Atomindex citation 22:026712) 


148,951 
DE91622884/GAR PC A09/MF A01 
Risoe National Lab., Roskilde (Denmark). Systems 
— 


ods cle ti. tol * 





Vario 
cae production of Ceavuunte 
L. Schleisner. Mar 90, 180p RISO-M- oer, aN 87- 
550-1655-3 
In Danish. Denmark. 
U.S. Sales Only. 


In connection with the production of “Energi 2000 - 
Handlingsplan for en baeredygtig udvikling” (Energy 
2000 - Plan of Management for a Sustaniable Develop- 


148,954 


ENERGY 
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ment) a summary and evaluation of various electric 
power and heat production technolgies was produced. 
Technologies in relation to fusion, wind energy, solar 
energy, wave energy, heat storage, electric power 
stori and hydrogen are dealt with. In each case a 
description of the technological development in the 
relevant field, also in relation to long (2030), middie 
(2015) and short term (2000) commercial aspects, is 
given. The technology is also explained in relation to 
energy and socio-economical aspects. The conse- 
oun of the utilization of the mentioned technol- 

Solace to the total energy and electric power 
pat a of Danish industrial policy are 
considered. Sane are presented as to future 
subjects for research and development in relation to 
each technology. A number of these technologies are 
not yet used commercially. The descriptions are thus 
given on the basis of development on a global basis. 
(author) 32 tabs., 31 ills., 19 refs. (Atomindex citation 
22:026716) 


148,952 

DE91622899/GAR PC A03/MF A01 
Pakistan Atomic Energy Commission, Islamabad. 
Pakistan — safety and radiation protection 


regulation 1 
1990, 43p INES ent-12790 
U.S. Sales Only. 


In this act regulations of nuclear safety and radiation 
protection in Pakistan has been explained. A legal and 
licensing procedure to handle protection of nuclear 
materials, processing storage of radioactive products 
has been described under this regulation. In these reg- 
ulations full explanation of accidental exposure, dele- 
gation of powers and record keeping/waste disposal 
of radioactive has been given. (A.B.). (Atomindex cita- 
tion 22:026744) 


148,953 

DE91767255/GAR PC A03/MF A01 

— Energy Research Foundation ECN, 
etten. 

European economic integration and the prospects 

for natural gas. 

F. Van Oostvoorn, and N. H. Van der Linden. Dec 

90, 23p ECN-R-90-009 

U.S. Sales Only. 


Two integrating forces will become important factors in 
future developments of European energy markets: the 
economic and monetary integration of EC-countries in 
1992, and the integration of former centrally planned 
economies in Eastern Europe in the world economy. 
Recently, the unit Energy Studies of the Netherlands 
Ener roy Research Foundation executed two studies on 
the European natural gas market. The first study con- 
cerns an estimation of the scope for further natural gas 
penetration in the EC. The second study provides two 
scenarios for the long run gas demand and supply in 
the East-European countries. The first of these two 
scenarios assumes a moderate economic restructur- 
ing and the second is based on a much higher rate of 
restructuring the centrally planned economies. Figures 
for gas demand and supply based on the second study 
are presented. Tentative estimates for the gas 
demand in the EFTA countries are presented to com- 
plete the European gas balance. Also an aggregated 
and tentative gas supply and demand balance for 
Europe resulting from these separate studies is given. 
1 fig., 8 refs., 7 tabs. 


148,954 

DE91771952/GAR PC A04/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Energiankaeytoen tehostamistoimien kehitys vuo- 
sina 1970-1990. (Development of the energy con- 
servation measures in 1970-1990 in Finland). 

A. Lepistoe. May 90, 56p VTT-TIED-1134, ISBN 951- 
38-3744-0 

In Finnish. 

U.S. Sales Only. 


In this exercise the energy conservation measures 
used by the authorities have been studied. The scope 
and the volume of the measures by energy sectors, 
authority groups and the of action in 1973-1989 
have been studied. The evaluation of the economic 
benefits of different measures is out of the scope of 
this report. This evaluation will go on in other parts of 
the Conservation project funded by the Ministry of 
Trade and Industry. One of the most important results 
of this exercise is that the measures used by authori- 
ties seem strongly to be tied to the prevailing energy 
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price. During last few years the energy price has de- 
creased. At the same time the financial measures in 
the budget targeted for energy conservation in the end 
use consumption have decreased rapidly. Another fea- 
ture is that the promotion of energy conservation and 
effectiveness in energy production has become more 
important in this situation. Examples of this trend are 
the financial, taxsational and legislative means to pro- 
mote combined heat and power production. It can be 
said that in this moderate price situation the use of tra- 
ditional varioty of measures demands new evaluation, 
if for instance for environmental reasons there is need 
for strong and rapid energy conservation. 


148,955 

DES1771957/GAR PC A04/MF A01 
Research Inst. of the Finnish Economy, Helsinki. 

E ian saeaestoe ympaeristoehaittojen vaehen- 
taemiskeinona, p toelk tekokehikko ener- 
gian ympaeristoehaittojen hent iskeinoj 
vertailuun. = agg ee sr etpeen 9 as a means to re- 
ducing pollution. ision making framework for 
comparison of means which reduce environmental 
effects of energy use). 

P. Kasanen. 1990, 57p ETLA-329 

In Finnish. Discussion Papers. 

U.S. Sales Only. 


The purpose of this study is to introduce a framework 
within which we can assess energy conservation as a 
means to reducing pollution, a.o.t. The study is orga- 
nized according to the steps of a decision making 
process. The decision situation stems from the inten- 
tion to reduce energy related pollution. Other essential 
goals will have to be set, too, so that all the costs and 
benefits of the alternative means can be assessed. 
The set of alternative means includes groups like 
cleaning and burning techniques, changing fuels, im- 
proving energy efficiency, reducing energy consump- 
tion and changing the structure of the economy. In 
order to compare all the technical solutions we have to 
predict the future developments resulting from each 
solution. Subsequently wee have to find out which so- 
lutions further our goals efficiently. After weighing the 
goals according to the preferences of different people 
we can find out which alternative techniques lead to 
preferred futures. The different preferences may lead 
to conflicting conclusion as to the ranking of the alter- 
natives. The choice of the decision, carrying it out and 
collecting information on its impacts are the final 
stages of the decision process. 








148,956 

DE91771963/GAR PC A05/MF A0O1 
Ministry of Trade and Industry, Helsinki (Finland). 
Energy Dept. 

Energiansaeaestoe liikenteessae, tekniset mah- 
dollisuudet. (Energy savings in traffic, technical 
possibilities). 

K. _ and V. Himanen. 1991, 83p KTM/E-D- 
191, ISBN 951-47-3931-0 

In Finnish. 

U.S. Sales Only. 


The fuel consumption of passenger cars can be re- 
duced in many ways. Decreasing the drag coefficient 
cuts down on the consumption with 3-10% calculated 
on the basis of the total consumption of passenger 
cars. Decreasing the cubic capacity of the engine with 
200 ccm reduces the consumption with 12-24%. Intro- 
duction of small city cars (engine capacity of less than 
660 ccm) gives a reduction of 8-13%, changing over to 
diesel engines gives a reduction of 20-3% and to small 
two-stroke engines a reduction of 30%. Changing over 
to electric cars in cities and in the short-distance traffic 
of cities would reduce the consumption of liquid fuel in 
traffic with passenger cars with 30-40%, but it would 
require using of the power of six power plants (total 
3000 MW) for charging in the night-time. The con- 
sumption of liquid fuel of buses varies considerably ac- 
cording to the bus and the driving conditions in ques- 
tion. Developing of the qualities of a car may produce a 
saving of 5-15% in its energy consumption. Additional- 
ly, optimized use of a car can produce a saving of 5- 
10%. In future, the boundary between delivery vans 
and lorries may blur when new types of distribution 
systems will be introduced. The possibilities of saving 
fuel will be considerably good, up to 30-49% for deliv- 
ery vans and light lorries, and 20-30% for heavy lor- 
ries. The development of traffic is a result of the traffic 
policy of the public administration and the behaviour of 
private people. Background factors are various meas- 
ures of car manufacturers and marketing organiza- 
tions. The prevailing development will lead to a steady 
growth of consumption of liquid fuel in the traffic. 
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148,957 

DE91772031/GAR PC A11/MF A02 
Chalmers Univ. of Technology, Goeteborg (Sweden). 
Dept. of Energy Systems Meng ny 

Goeteborgs energisystem: Ett forskningsprojekt. 
Slutrapport. (Energy system of Goeteborg: A re- 
search project. Final report). 

Jun 90, 245p NEI-SE-65 

In Swedish. 

U.S. Sales Only. 


The main objective for the project was to provide 
knowledge on energy and environment in preparation 
for major investments during the ‘90s. Four central 
themes of the project were: 1. Energy and environ- 
ment; Environmental effects for the local energy 
system, including Traffic and Industry. Comprehensive 
measures for reduction of air emission have been 
studied. 2. Choice of cogeneration plants has been an- 
alysed. 3. Electricity consumption; analysis and con- 
sumption management. 4. Energy prices; long-term 
strategy for pricing of electric power, natural gas and 
district heating was thoroughly analysed. (L.E.). 


148,958 

MIC-91-03030/GAR PC E07/MF E01 
CEF Consultants, Halifax (Nova Scotia). 

Energy Strategy Roundtable report: Input to a new 
energy strategy for Nova Scotia. 

c1990, 61p 


This report attempts to accurately reflect the Roundta- 
ble proceedings. The report is divided into five sec- 
tions: Introduction, summary of broad goals of a new 
energy policy arising from the Roundtable, workshop 
issues, Roundtable ideas in the Nova Scotia and Ca- 
nadian energy context, and recommendations for 
action. Appendices include: Summary of each of the 
six workshops and written submissions received by the 
participants, the Roundtable consultation process, and 
a list of participants. 


148,959 
MIC-91-03145/GAR PC E07/MF E01 
Ontario Ministry of Energy, Toronto. 

Ontario. Ministry of Energy: Annual report 1989-90. 
c1990, 48p 

Text in English and French (Bilingual). 


The Ministry’s mandate is to ensure access to ade- 
quate, diverse and secure energy supplies at reasona- 
ble prices, to encourage energy efficiency and conser- 
vation, and to minimize the environmental impact of 
energy production and use. The report reviews activi- 
ties and programs within the Ministry itself and how it 
can make the province more aware of electricity con- 
servation, environmental protection and encourage- 
ment of renewable energy supplies. Financial state- 
ments are also included. 


148,960 

PBS1-197905/GAR PC A06/MF A01 
Office of Technology Assessment, Washington, DC. 
Energy Efficiency in the Federal Government: 
Government by Good Example. 

May 91, 122p OTA-E-492 

Also available from Supt. of Docs. 


The report focuses on the Federal Government, the 
Nation’s largest single energy consumer, in terms of 
the opportunities and constraints for the use of energy 
efficient technologies. The study reviews past and cur- 
rent efforts to improve Federal energy efficiency and 
discusses policy options that could accelerate the 
adoption of these measures by the Federal govern- 
ment. 


148,961 

PB91-507681/GAR CP Do2 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Center for Computing and Applied 
Mathematics. 

Zip-Code Insulation Program (ZIP), (Version 2.0) 
(for Microcomputers). 

Software. 

1 May 91, 1 diskette NIST/SW/DK-91/010 

System: COMPAQ Portable II or compatible; MS DOS 
operating system, 360K. Language: Basic. Super- 
sedes PB89-159446. 

The software is on one 360K, 5 1/4 inch diskette, 
double density. Documentation included; may be or- 
dered separately as PB91-167155. 


Zip 2.0 (the ZIP Code Insulation Program) provides 
users with customized estimates of economic levels of 


residential insulation for any location in the United 
States, keyed to the first three digits of its Zip Code. It 
currently calculates economic levels of insulation for 
attic floors, exterior wood-frame and masonry walls, 
floors over unheated areas, slab floors, and basement 
and crawlspace walls, ductwork in unconditioned 
spaces, and water heaters. Climate parameters are 
contained in a file on the ZIP diskette and automatical- 
ly retrieved when the program is run. The user must 
designate the type of heating and cooling equipment 
present in the house. Default energy and insulation 
price data are also retrieved from the ZIP diskette, but 
these can be overridden to correspond to local prices. 
A comprehensive report is displayed with the econom- 
ic R-values, advisory material, and a list of the user’s 
input assumptions. An economic analysis can be con- 
ducted for either new or existing houses. The program 
can be run for a single Zip Code and specified heating 
and cooling system. It can also be run in a ‘batch’ 
mode for any number of consecutive Zip Codes in 
order to provide a table of economic insulation levels 
for use at the state or national level. 


Reserves 


148,962 

DE91771913/GAR PC A03/MF A01 
Nellemann Raadgivende Ingenioerer- og Planiaeggere 
A/S, Aarhus (Denmark). 

Hvor skal vindmoellerne staa. (Where shall we put 
the windmills). 

1990, 28p NEI-DK-520 

In Danish. 

U.S. Sales Only. 


In Lemvig and Slagelse (Denmark) members of two as- 
sociations (Danmarks Naturfredningsforening: Danish 
Society for Nature Preservation, and Danske Vindk- 
raftvaerker: Association for wind power plants) have 
offered suggestions for the location of wind turbines in 
their areas. It can happen that conflicting interests 
arise between energy demands and nature conserva- 
tion. Efforts are being made to coordinate these inter- 
ests and the information leaflet is produced in order to 
stimulate debate and inform the general public of the 
principles at stake so that it also can influence plan- 
ning decisions in relation to this issue. (AB). 


148,963 

MIC-91-03219/GAR PC E19/MF E01 
Saskatchewan. Petroleum and Natural Gas Branch, 
Regina (Canada). 

Reservoir performance charts, 1987. 

Miscellaneous report no. 88-2. Annual publication. 
c1988, 494p 


This publication comprises charts on Saskatchewan 
oil reservoir performance to 1987. Reservoirs are 
listed alphabetically under Area 1 Heavy, Area 2 
Heavy, Area 2 Light, Area 3 Medium, Area 4 Light, and 
Area 4 Medium giving appropriate page reference to 
the performance chart. 


Solar Energy 


148,964 

DE90706011/GAR PC A04/MF A01 
Nederlandse Maatschappij voor Energie en Milieu 
B.V., Sittard. 

Optimalisatie en ontwerp van een pv/accu-sys- 
teem met back-upgenerator. (Optimization and 
design of a photovoltaic/accumulator system with 
aback-up generator). 

V. A. P. Van Dijk, and E. A. Alsema. Feb 89, 53p 
ETDE/NL-mf-0706011 

In Dutch. 

U.S. Sales Only. 


Four different options for stand-alone energy supply 
systems havebeen compared to find out under which 
conditions application of aphotovoltaic battery system 
with back-up generator is economicallyfeasible. The 
options are: petrol generator; petrol generator withbat- 
tery storage; photovoltaic system with batteries; and, 
photovoltaicsystem, batteries and a petrol generator. 
The comparisons were carriedout for a specific load 





(1000 kWh per year), one petrol price (0.80Dutch guild- 
ers per liter), three different climates (De 
Bilt,Netherlands; Madrid, Spain; and Albuquerque, 
USA) and two price levelsfor the photovoltaic modules 
(15 respectively 6 Dutch guilders per Wp).By means of 
the SOMES simulation model it has been calculated 
for eachof the above-mentioned options how much the 
energy shortage and theprice of the — power 
in an averaged year could be for differentchoices of 
photovoltaic capacity and battery capacity. The nomin- 
alcapacity of the petrol generator was determined on 1 
kW in all cases.21 figs., 3 refs., 3 tabs., 2 apps. 


148,965 

DE90706016/GAR PC A10/MF A02 
Nederlandse Maatschappij voor Energie en Milieu 
B.V., Sittard. 

Grafische automatisering: Beleidsinstrument bij 
ruimtelijke ordening en ruimtelijk beheer. (PAS- 


— solar in computer aided urban 
lesign). 
— $9, 205p ETDE/NL-mf-0706016, NOVEM-89- 

4 


In Dutch and English. 
U.S. Sales Only. 


Resulting from a passive solar project of 275 houses 
inHaarlemmermeer, a study was initiated in 1985 on 
the support of Computer Aided Design systems for 
such projects. As a case-study, a software package 
was to be developed that could be integrated in the 
urban design CAD-system of Haarlemmermeer. The 
result, presented in this Final Report is a (VAX-Inter- 
graph) software package that meets all the require- 
ments of the urabn design department of the munici- 
pality, As a by-product, the result is also a first explora- 
tion into the application of user oriented methods, 
technique and tools that the information technology 
can offer to the development of energy software.By 
this, a reusable development process is produced, re- 
sulting in reusable software modules. The ESPRIT- 
project of the EC regards this as software modules. 
The ESPRIT-project of the EC regards this as analo- 
gous to component reusability in the manufacturing in- 
dustry and of both cost-cutting and quality enhancing 
value. The document consists of a final report in the 
Dutch ——— as well as in the English language, a 
Dutch manual for the computer program PASCAUD, 
and technical documentation on the software and the 
calculation method TPD Correlation Method (TCM) de- 
veloped by the TPD of the Delft Technical University, 
Netherlands. 


148,966 

DE$1002134/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 

High efficiency copper ternary thin film solar cells. 
Final subcontract report, March 1, 1987-July 31, 


19 

—— rept. 

B. M. Basol, and V. K. Kapur. Apr 91, 34p SERI/TP- 
214-4203 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


This report describes work to develop a high efficien- 
cy, thin film CulnSe(sub 2) solar cell using a potentially 
low-cost process. The technique used in this develop- 
ment program is a two-stage process. The two-stage 
process involves depositing the metallic elements of 
the CulnSe(sub 2) compound (i.e., Cu and In) on a sub- 
strate in the form of stacked layers, and then seleniz- 
ing this stacked metallic film in an atmosphere contain- 
ing Se. Early results showed that the electrodeposi- 
tion/selenization technique could yield CulnSe(sub 2) 
films with good electrical and optical properties on 
small-area substrates. This report concentrates on the 
later half of the research effort; this portion was direct- 
ed toward developing a two-stage process using evap- 
orated Cu-In layers. The selenization technique has 
the potential of yielding solar cells with efficiencies in 
excess of 15 percent. 7 refs., 12 figs. 


148,967 

DE91002150/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 

SERI photovoltaic subcontract reports: Abstracts 
and document control information, 1 August-31 
December 1990. Photovoitaic Energy Program. 
Bibliography. 

Apr 91, 27p SERI/TP-214-4207 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


This report contains the document control information 
and abstracts for Solar Energy Research Institute 


(SERI) Photovoltaic (PV) Program publications result- 
ing from SERI’s subcontracted PV research. The infor- 
mation is presented for reports published or distributed 
from August 1 through December 31, 1990. In the 
past, copies of the subcontractor reports were distrib- 
uted to a broad spectrum of researchers in the field of 
photovoltaics at a considerable cost to the program. In 
an attempt to reduce costs and ensure that all re- 
searchers receive those current publications that are 
of specific interest to them, this report will outline these 
publications, organized by technology, on a regular 
basis. A list of additional publications and sources is 
included herein to provide the photovoltaic community 
with other sources of information. All of the documents 
represented here are available from the National 
Technical Information Service (NTIS) and can be pur- 
chased using the NTIS order form at the end of this 
document. Further information on a given subcontract- 
ed program may be obtained from the SERI technical 
monitor identified on each Document Control Page. 
This report includes information on the fabrication, 
testing and properties of semiconductor materials 
used in solar cells. 


148,968 

DE91002151/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 
Photovoltaics: From the laboratory to the market- 


place. 

T. S. Basso, T. Surek, and J. Thornton. Mar 91, 20p 
SERI/TP-211-3971, CONF-910318-16 

Contract AC02-83CH10093 

American Society of Mechanical Engineers (ASME)/ 
Japan Solar Energy Society (JSES)/Japan Society of 
Mechanical Engineers (JSME) international solar 
energy conference (2nd), Reno, NV (USA), 17-22 Mar 
heme a by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


Photovoltaics (PV), the direct conversion of sunlight to 
electricity, is experiencing significant improvements in 
technology performance and lowered costs. Fostering 
these improvements, the SERI Photovoltaic Advanced 
Research and Development (PV AR & D) Project sup- 
ports research and provides services to the US PV in- 
dustry. This paper presents the recent advances and 
future direction of the PV project. Research areas are 
Fundamental and Supporting Research, Advanced 
Thin-Film Materials, High-Efficiency Materials, Module 
Development, and Systems Development. Materials of 
interest include amorphous silicon, copper indium dis- 
elenide, cadmium telluride, crystalline silicon, gallium 
arsenide and related alloys, transparent conductors, 
antireflection coatings, substrates, and encapsulants. 
The PV project inherently provides nym sa transfer 
that helps industry shorten the time to bring R & D ad- 
vances to the marketplace. SERI annually performs 
over 10,000 measurements for the entire P'Y communi- 
ty, participates in collaborative research, and wel- 
comes visiting scientists. Two specific areas of recent- 
ly increased national focus are: (1) manufacturing 
processes for cost-effective PV modules, and (2) sys- 
tems development for high-value utility applications. 
The SERI research approach is based on facilitating 
direct contact between industry, electric utilities, and 
others interested in PV technology. This approach 
heavily relies on SERI/industry partnerships. The ar- 
rangements vary to address generic and company- 
specific problems to improve the US industry’s com- 
petitive position and accelerate greater electric utility 
deployment of PV systems. 5 refs., 5 figs., 6 tabs. 


148,969 

DE91010852/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Concept-90 photovoltaic concentrator module. 

A. B. Maish, T. D. Hund, M. A. Quintana, and C. J. 
Chiang. 1991, 14p SAND-90-2167C, CONF-910425-2 
Contract AC04-76DP00789 

European photovoltaic solar —— conference and 
exhibition (10th), Lisbon (Portugal), 8-12 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


The Concept-90 module introduces a new generation 
of photovoltaic concentrator module technology that 
emphasizes manufacturability, safety, reliability, and 
low cost. Innovative features include a new flat cell as- 
sembly design, a smaller scale to improve the efficien- 
cy of the new point-contact cells, and integral use of 
plastics to completely enclose the cell string and to 
form the module housing, sidewalls and backplane. 
This paper describes the design and outdoor test re- 
sults of the first prototype module. 


148,972 


ENERGY 
Solar Energy 


148,970 

DE91773687/GAR PC A04/MF A01 
Techniccher Ueberwachungs-Verein Bayern e.V., 
Munich (Germany, F.R.). Zentralabteilung Waerme- 
und Raumluftechnik. 

a an verbesserten Solaraniagen. 
Schiussbericht. (Comparative testing of improved 
solar energy systems. Final report). 

H. Schaube, W. Becht, W. Kunz, and A. Hoess. Jan 
90, 63p ETDE-mf-1773687 

In German. 

U.S. Sales Only. 


Based on the results of a test of 18 different solar do- 
mestic hot water systems which was carried out by 
TUeV Bayern e.V. in 1985 and 86, some manufactur- 
ers modified their systems in order to improve the ther- 
mal and the economic efficiency. During a new test the 
effects of these improvements were examined and 
compared to the results of the last test. (orig.) With 10 
refs., 14 figs. 


148,971 

N91-22367/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Evaluation of Thermal Control Coatings for Use on 
Solar Dynamic Radiators in Low Earth Orbit. 

J. A. Dever, E. Rodriguez, W. S. Slemp, and J. E. 
Stoyack. 1991, 13p NAS 1.15:104335, E-6103, 
NASA-TM-104335 

Proposed for Presentation at the 26TH Thermophysics 
Conference, Honolulu, Hi, 24-26 Jun. 1991; Spon- 
sored by Aiaa. 


Thermal control coatings with high thermal emittance 
and low solar absorptance are needed for Space Sta- 
tion Freedom (SSF) solar dynamic power module radi- 
ator (SDR) surfaces for efficient heat rejection. Addi- 
tionally, these coatings must be durable to low earth 
orbital (LEO) environmental effects of atomic oxygen, 
ultraviolet radiation and deep thermal cycles which 
occur as a result of start-up and shut-down of the solar 
dynamic power system. Eleven candidate coatings 
were characterized for their solar absorptance and 
emittance before and after exposure to ultraviolet (UV) 
radiation (200 to 400 nm), vacuum UV (VUV) radiation 
(100 to 200 nm) and atomic oxygen. Results indicated 
that the most durable and best performing coatings 
were white paint thermal control coatings 2-93, zinc 
oxide pigment in potassium silicate binder, and YB-71, 
zinc orthotitanate pigment in potassium silicate binder. 
Optical micrographs of these materials exposed to the 
individual environmental effects of atomic oxygen and 
vacuum thermal cycling showed that no surface crack- 
ing occurred. 


148,972 

N91-22371/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Future Mission Opportunities and Requirements 
for Advanced Space Photovoltaic Energy Conver- 
sion Technology. 

po cg 1990, 12p NAS 1.15:103661, NASA-TM- 
1 1 

Presented at the 5TH International Photovoltaic Sci- 
ence and Engineering Conference, Kyoto, Japan, 26- 
30 Nov. 1990; Sponsored in Part by the Japan Society 
of Applied Physics, the Inst. Of Electrical Engineers of 
Japan, and Foundation for the Advanceme. 


The variety of potential future missions under consid- 
eration by NASA will impose a broad range of require- 
ments on space solar arrays, and mandates the devel- 
opment of new solar cells which can offer a wide range 
of capabilities to mission planners. Major advances in 
performance have recently been achieved at several 
laboratories in a variety of solar cell types. Many of 
those recent advances are reviewed, the areas are ex- 
amined where possible improvements are yet to be 
made, and the requirements are discussed that must 
be met by advanced solar cell if they are to be used in 
space. The solar cells of interest include single and 
multiple junction cells which are fabricated from single 
crystal, polycrystalline and amorphous materials. 
Single crystal cells on foreign substrates, thin film 
single crystal cells on superstrates, and multiple junc- 
tion cells which are either mechanically stacked, mon- 
olithically grown, or hybrid structures incorporating 
both techniques are discussed. Advanced concentra- 
tor array technology for space applications is de- 
scribed, and the status of thin film, flexible solar array 
blanket technology is reported. 
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148,973 

DE91011083/GAR 

Oak Ridge Nationai Lab., TN. 
Mexican-USA Cooperation on renewable energy 
programs. Foreign trip report, April 1, 1991-April 9, 
1 


1. 
D. B. Waddie. 10 Apr 91, 23p ORNL/FTR-3883 
Contract ACO5-840R21400 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


| traveled to Mexico on April 1 with Pete Smith and 
Chris Rovero of Oak Ridge Associated Universities on 
a mission sponsored by the Agency for International 
Development (AID) to initiate a technical support 
project with Mexican government and private institu- 
tions. We met with officials of AID; the Programa Na- 
cional de Solidaridad; the Laboratorio de Energia 
Solar; Instituto Investigaciones de Electricidad; Comis- 
ion Federal de Electricidad; Compania de Luz y Fuerza 
dei Centro; and several private firms to discuss the 
terms of support. An AIDE Memoire was drafted outlin- 
ing the scope of future assistance. | traveled to San 
Jose, Cost Rica on April 7, 1991. There | met with 
Carlos Rodriguez, manager of Cooperativa Electrica 
de San Carlos, and Federico Baltodano, the director of 
BEL Ingenieria to discuss the San Lorenzo hydroelec- 
tric project. Details of an engineering and financial 
analysis outlining the costs and benefits of adding daily 
pondage to the project were discussed, as was the 
project development schedule and other issues. | re- 
turned to Oak Ridge on April 9, 1991. 
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148,974 

AD-A234 570/0/GAR PC A04/MF A01 
Weston (Roy F.), Inc., West Chester, PA. 
Biotreatment of Gaseous-Phase Volatile Organic 
Compounds. 

Final rept. Jul 89-Jul 90. 

P. S. Ziegenfuss, R. T. Williams, D. Orvos, and P. J. 
Marks. 31 Jul 90, 73p CETHA-TE-CR-89061, 
Contract DAAA15-88-D-0010 


Past disposal of volatile organic solvents has resulted 
in contamination of soils at U.S. Army installations. 
Technologies that involve volatilizing or air stripping 
contaminants from contaminated soils are used for re- 
mediation of these sites. The resulting stream of gase- 
ous volatile organic compounds (VOCs) must be treat- 
ed before the air stream is released to the atmosphere. 
Thermal treatment or carbon adsorption of gaseous 
VOCs is effective but expensive. The present study 
was conducted to evaluate the utility of using fixed 
populations of VOC-degrading microorganisms to de- 
stroy (mineralize to inorganic products) gaseous 
VOCs. This technology holds potential as a cost effec- 
tive alternative or a to thermal treatment or 
carbon adsorption. The VOCs investigated include 
benzene, carbon tetrachloride, chlorobenzene, methy! 
ree) ketone (MEK), toluene, and trichloroethylene 


148,975 

AD-A235 196/3/GAR 
Armstrong Lab., Brooks AFB, TX. 
Compliance Testing of Grissom AFB, Central Heat- 
ing it Coal-Fired Boilers 3, 4 and 5 Grissom 
AFB, indiana. 


Final rept. 3-13 Dec 90. 
ar Vaughn. Mar 91, 119p Rept no. AL-TR-91- 
1 


Source compliance testing (particulates and visible 


emissions) of boiler 3, 4 and 5 in the Grissom AFB 
Central Heating Plant was accomplished 3-13 Dec 90. 
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The boilers were all tested through the bypass stack. 
Visible emissions from the three boilers met applicable 
opacity regulations. However, particulate emissions 
from the three boilers were above their applicable 
emission standards. 


148,976 

DE91002053/GAR PC A21/MF A03 
Westinghouse Electric Corp., Pittsburgh, PA. Science 
and Technology Center. 

Thermal/chemical ——— of ceramic cross- 
flow filter materials. Phase 1, September 1988-No- 
vember 1989. 

M. A. Alvin, J. E. Lane, and T. E. Lippert. Nov 89, 
489p DOE/MC/25034-2967 

Contract AC21-88MC25034 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This report summarizes the 14-month, Phase 1 effort 
conducted by Westinghouse on the Thermal/Chemi- 
cal Degradation of Ceramic Cross-Flow Filter Materials 
program. In Phase 1 expected filter process conditions 
were identified for a fixed-bed, fluid-bed, and en- 
trained-bed gasification, direct coal fired turbine, and 
pressurized fluidized-bed combustion system. Ceramic 
cross-flow filter materials were also selected, pro- 
cured, and subjected to chemical and physical charac- 
terization. The stability of each of the ceramic cross- 
flow materials was assessed in terms of potential reac- 
tions or phase change as a result of process tempera- 
ture, and effluent gas compositions containing alkali 
and fines. In addition chemical and physical character- 
ization was conducted on cross-flow filters that were 
exposed to the METC fluid-bed gasifier and the New 
York University pressurized fluidized-bed combustor. 
Long-term high temperature degradation mechanisms 
were proposed for each ceramic cross-flow material at 
process operating conditions. An experimental bench- 
scale test program is recommended to be conducted 
in Phase 2, generating data that support the proposed 
cross-flow filter material thermal/chemical degrada- 
tion mechanisms. Papers on the individual subtasks 
have been processed separately for inclusion on the 
data base. 


148,977 

DE91007967/GAR PC A07/MF A01 
Stanford Univ., CA. Electrocatalysis Lab. 
Electrochemical abatement of pollutants NO(sub 
x) and SO(sub x) in a solid-oxide electrolyte reac- 
tor. Final report. 

Progress rept. 

D. A. Stevenson, and C. W. Frank. Nov 90, 128p 
DOE/PC/88914-T2 

Contract FG22-88PC88914 

Sponsored by Department of Energy, Washington, DC. 


The present research program is a basic study of the 
electrocatalysis of the electrochemical decomposition 
of gaseous pollutant species NOx and SOx. The effec- 
tive removal of these species is a worthy goal for utiliz- 
ing coal combustion systems in order to minimize the 
impact of acid rain and photochemical smog. These 
electrochemical devices show great promise: they 
have no moving parts, they are quiet, and the relevant 
materials can tolerate the harsh conditions of exhaust 
systems. The heart of these devices are the solid elec- 
trolytes which already are applied in similar environ- 
ments for exhaust sensors and for fuel cells. In con- 
trast to the exhaust sensor which operates a solid 
electrolyte electrochemical cell in an open circuit 
sensor mode and the fuel cell which is a galvanic cell, 
the abatement cell is a electrolytic cell, with a DC 
power source used to reduce NOx and SOx to elemen- 
tal nitrogen and sulfur, respectively at the cathode. 
The critical practical issues for this application are the 
extent of reaction of the pollutant gases, the capital 
costs of the systems, the lifetime cost of the system, 
and the operation costs. This basic study addresses 
the last issue, the power requirements for the oper- 
ation of these cells. The authors have carried out fun- 
damental studies of the electrolytic conductivity and 
electrochemical kinetics for these abatement reac- 
tions. They have investigated two electrolytes, yttria 
stabilized zirconia (YSZ) and erbia stabilized bismuth 
oxide (ESB). Individual sections have been indexed 
separately for inclusion on the data base. 


148,978 
DE91008737/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 


NO(sub x) and N(sub 2)0 formation in pressurized 
fluidized-bed combustion tests. 

P. H. Waliman, E. L. lvarsson, and R. C. J. Carlsson. 
15 Oct 90, 27p UCRL-JC-105150, CONF-910424-4 
Contract W-7405-ENG-48 

International conference on fluidized bed combustion 
(11th), Montreal (Canada), 21-24 Apr 1991. Sponsored 
by Department of Energy, Washington, DC. 


Batch combustion tests have been performed in a 
small bubbling fluidized-bed reactor with the objective 
of establishing process variable effects on the forma- 
tion of NO(sub x) (NO and NO(sub 2)) and N(sub 2)O 
in the combustion of coals of various rank. The reactor 
has been operated both in a differential mode with 
once-through gas flow for the purpose of studying pri- 
mary production of nitrogen oxides, and in an integral 
mode with recycle-gas flow for the purpose of studying 
secondary heterogeneous reactions of the nitrogen 
oxides. The pressure range studied extends from at- 
mospheric pressure to 20 bar. Net NO(sub x) produc- 
tion is found to decrease significantly with increasing 
pressure at least for moderate fuel concentrations in 
the bed. Increasing fuel concentration reduces strong- 
ly net NO(sub x) production for all pressures, implying 
that heterogeneous contact of the primary NO(sub x) 
with burning fuel surfaces is an important reduction 
mechanism for NO(sub x). In a sulfated limestone bed 
N(sub 2)O formation is found to be almost an order of 
magnitude lower than the levels reported in recent 
field measurements on circulating fluidized-bed (CFB) 
boilers. In a quartz bed however, much higher N(sub 
2)O levels are obtained. Consequently it is concluded 
that heterogeneous decomposition of N(sub 2)O over 
the limestone surface is an important contributor to the 
N(sub 2)O chemistry. Experiments performed with NO- 
doped combustion air show that most of the N(sub 2)O 
formation is from the heterogeneous NO(sub x) reduc- 
tion over burning fuel surfaces. Another, and generally 
smaller source of N(sub 2)O is the volatiles combus- 
tion. 15 refs., 9 figs., 1 tab. 


148,979 


DE91010233/GAR 
Lawrence Berkeley Lab., CA. 
Manufacturing sector carbon dioxide emissions in 
nine OECD countries 1973-87: A Divisia index de- 
composition to changes in fuel mix, emission coef- 
ficients, industry structure, energy intensities, and 
international structure. 

A. Torvanger. Nov 90, 54p LBL-29885 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


PC A04/MF A01 


In this paper the reduction in energy-related manufac- 
turing carbon dioxide emissions for nine OECD coun- 
tries in the period 1973 to 1987 is analyzed. Carbon 
dioxide emissions are estimated from energy use data. 
The emphasis is on carbon dioxide intensities, defined 
as emissions divided by value added. The overall man- 
ufacturing carbon dioxide intensity for the nine OECD 
countries was reduced by 42% in the period 1973-- 
1987. Five fuels are specified together with six subsec- 
tors of manufacturing. Carbon dioxide emissions are 
estimated from fossil fuel consumption, employing 
emissions coefficients for gas, oil and solids. In addi- 
tion, electricity consumption is specified. For electricity 
use an emission coefficient index is calculated from 
the shares of fossil fuels, nuclear power and hydro 
power used to generate electricity, and the efficiency 
in electricity generation from these energy sources. A 
Divisia index approach is used to sort out the contribu- 
tion to reduced carbon dioxide intensity from different 
components. The major finding is that the main contri- 
bution to reduced carbon dioxide intensity is from the 
general reduction in manufacturing energy intensity, 
most likely driven by economic growth and increased 
energy prices, giving incentives to invest in new tech- 
nology and new industrial processes. There is also a 
significant contribution from reduced production in the 
most carbon dioxide intensive subsectors, and a con- 
tribution from higher efficiency in electricity generation 
together with a larger nuclear power share at the ex- 
pense of oil. 19 refs., 5 figs., 11 tabs. 


148,980 


DE91010574/GAR 
Argonne National Lab., IL. 


PC A03/MF A01 





Monitoring incinerator emissions from remote 
py Tn Fourier transform infrared spectrosco- 
py 

J. C. Demirgian, S. M. res and C. T. Snyder. 
1990, 21p NL/CP-71568 INF-9011195-1 
Contract W-31109-ENG-38 

Annual Pacific Northwest International Sections/Air 
Waste Management Association (PNWIS/AWMA) 
conference (2nd), Portland, OR (USA), 14-16 Nov 
hiner ae by Department of Energy, Washing- 
ton, 


Fourier transform infrared spectroscopy (FTIR) pro- 
vides the potential to monitor incinerator emissions re- 
motely and passively from air-mounted (helicopter) or 
ground-mounted (car) locations. The objective of this 
work was to extend the application of remote FTIR as 
an incinerator monitor to simple mixtures released in 
the laboratory and in the field. Initial data were collect- 
ed for two commonly used principal organic hazardous 
components (POHCs), chloroform and carbon tetra- 
chloride. To simulate mixtures that are more difficult to 
identify and quantify, subsequent laboratory and field 
studies were performed with methanol and diethyl mal- 
onate mixtures. The sensitivity of the equipment is cur- 
rently in the region of low parts-per-million-per meter of 
air measured. Remote FTIR was able to identify and 
quantify components with overlapping absorbances in 
the presence of interference from carbon dioxide. 1 
ref., 5 figs., 4 tabs. 
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DE91010619/GAR PC A04/MF A01 
rtment of Energy, Washington, DC. Assistant 

Secretary for Conservation and Renewable Energy. 

Report to the Secretary of be pe on ozone-de- 

pleting substances: ane analysis of the energy and 

economic effects of phasing out certain organic 

chlorine and bromine products. 

Feb 91, 75p DOE/CE-0302T 


During the 1990s the United States needs to keep 
growing more efficient in its use of energy. At the same 
time this country has vowed to continue an internation- 
al leadership role in phasing out the release of certain 
chemicals that threaten the protective ozone layer in 
the upper atmosphere -- even though some of these 
chemicals have been used to conserve energy thus 
far. This report gives clear evidence that these two 
tasks for the nation are not incompatible, but the costs 
of doing both will depend on meeting a complex time- 
table in commercializing several crucial substitutes. Al- 
though the report is hopeful, many uncertainties 
remain regarding the toxicology and other critical char- 
acteristics of the alternatives to the chlorofluorocar- 
bons (CFCs) and halons controlled by the Montreal 
Protocol, which require positive resolution if replace- 
ment of the banned substances is to be accomplished 
by the year 2000. In producing this report, the DOE 
team did its best to cross-check earlier estimates and 
conflicting statistics. Perhaps of equal importance was 
its attempt to explain what the substances in question 
are, the significance of differences among them, the 
prospects of reducing damage from them -- even in 
advance of the original phase-down schedule -- and 
some of the possibilities of combining the phase-out 
efforts with the nation’s continuing energy conserva- 
tion program itself. With new technological develop- 
ments and policy decisions occurring frequently, we 
will soon have new insights into ye | of these ques- 
tions. This report represents a body of knowledge that 
can serve as a baseline in assessing such new infor- 
mation and help chart a course for the Department’s 
efforts in this important area. 43 refs., 18 figs., 18 tabs. 
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DE91010836/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Airborne source-term modeling of past and future 
interim st of Hanford Site waste 
treatment fac using AIRSOURCE model. 

S. P. Roblyer. Mar 91, 19p WHC-SA-1035, CONF- 
9104215-1 

Contract ACO6-87RL10930 

HAZMACON ‘91, Santa Clara, CA (USA), 16-18 Apr 
1991 aes by Department of Energy, Washing- 
ton, 


Westinghouse Hanford Company functions as the op- 
erations and engineering contractor at the Hanford 
Site US Department of Energy (DOE) facilities. A major 
mission of this responsibility is to process the chemical 
and radioactive wastes from former weapons material 
production and other activities into a form suitable for 
permanent storage or disposal. These processing ac- 
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tivities involve waste reduction which separates solid 
wastes from effluents that have trace concentrations 
of chemical and radioactive materials. This water had 
been previously disposed of in soil column cribs which 
sometimes resulted in a local below-surface contami- 
nation. As a result of timing commitments and proc- 
essing schedules, a facility that will remove and per- 
manently store the trace contamination materials from 
the contaminated effluent water will not be available 
for several years. It is necessary to provide interim 
storage of the effluent water in order to keep the waste 
processing functions operating until these effluent 
treatment facilities are made available. In order to op- 
erate this interim storage facility, the State of Washing- 
ton required a demonstration that atmospheric re- 
leases from the future practices interim storage would 
be less than those of the past practices operations in- 
volving the soil column disposal of effluents. To 
achieve this objective, a description of equipment 
items and processes in the past practices and pro- 
posed future practices interim storage was made. This 
description involved concentrations, flow rates, tem- 
peratures, and parameters such as surface areas, ven- 
tilation rates, and filtration efficiencies which affect the 
atmospheric source-term releases. Several design 
variables were considered and evaluated before a 
design was finalized. At the beginning of this project, 
72 inorganic, organic, and radioactive materials were 
considered in the effluent stream. Provision was re- 
quired for possible addition to this list. 2 figs., 2 tabs. 
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DE91011160/GAR 
Argonne National Lab.., IL. 
Acid rain in Asia. 

N. Bhatti, D. G. Streets, and W. K. Foell. 1991, 50p 
ANL/CP-72383, CONF-9102110-1 

Contract W-31109-ENG-38 

Energy and environment in the Asia-Pacific region: 
planning for an uncertain future, Honolulu, HI (USA), 
13-15 Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 


Acid rain has been an issue of widespread concern in 
North America and Europe for more than fifteen years. 
However, there is an emerging feeling that the problem 
in Europe and North America is nearing solution, large- 
ly as a result of existing and newly enacted legislation, 
decreased energy use due to conservation and effi- 
ciency improvements, and/or trends in energy policy 
away from fossil fuels. The situation in Asia appears 
much bleaker. Fossil fuels are already used in large 
quantities, such that local air pollution is becoming a 
serious problem and high deposition levels are being 
measured. Emission regulations in most countries 
(with the notable exception of Japan) are not very 
stringent. Energy plans in many countries (particularly 
PRC, India, Thailand, and South Korea) call for very 
large increases in coal combustion in the future. Final- 
ly, there is not presently a strong scientific or public 
constituency for action to mitigate the potential effects 
of acid deposition. These factors imply potentially seri- 
ous problems in the future for long-range transport and 
deposition of sulfur and nitrogen ies and conse- 
quent damage to ecosystems and materials. The — 
cal ramifications of transboundary environmental 
lution in this region are also potentially serious. ne 
purpose of this paper is to provide background infor- 
mation on the acid deposition situation in Asia, with the 
intention of laying the foundation for the development 
of a possible research program for this region. 36 refs., 
8 figs., 8 tabs. 
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Argonne National Lab., IL. 

Energy technology and emissions control for acid 
rain abatement in 

D. G. Streets. 1990, 39p ANL/CP-72403, CONF- 
9011144-2 

Contract W-31109-ENG-38 

Workshop on acid rain in Asia (2nd), Bangkok (Thai- 
land), 19-22 Nov 1990. Sponsored by Department of 
Energy, Washington, DC. 


After more than ten years of research, acid rain is a 
sufficiently serious problem in North America to war- 
rant control action. The acid rain problem has become 
a threat to the Asian continent as well. Emissions of 
sulfur dioxide and nitrogen oxides are already high and 
announces plans for increases in coal use by countries 
in the —_ imply a major increase in emissions in the 
future. This will inevitably lead to greater incidence of 
acid rain and probably significant environmental 
damage in some locations. The purpose of this paper 
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is to examine some of the issues relating to acid-rain- 
control technology in Asia and to suggest ways to in- 
clude tech options in integrated simulation 
models of acid rain in Asia. 14 refs., 9 figs., 6 tabs. (FL) 
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DE91011186/GAR PC A03/MF A01 
Lawrence Livermore aie Lab., CA. 

LLNL a model develop- 


PH. Gudksen, ot emeraareyeopoee- 


M. Leone. 23 Jan 91, 15p UCRL-JC-106282, “CONF: 
910434-2 

Contract W-7405-ENG-48 
Topical ee emerge! 
sponse ope Bee t USA), 16-19 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 
Portions of te document are illegible in microfiche 
products. 


We are concurrently pursuing several different im- 
provements to our emergency response models. 
Dense gas effects, including the slumping and horizon- 
tal spreading of the dense cloud, the turbulence sup- 
pression, and the diversion of the ambient flow by the 
dense cloud, are being incorporated into our disper- 
sion model. We are also coupling model predictions 
with observations by using regression analysis tech- 
niques in order to derive more accurate values of 
poorly known model input parameters such as source 
term characteristics. Additionally, we are developing a 
predictive mesoscale model to provide forecast wind 
= — fields to the dispersion models. 7 
refs., . 
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Potential impacts of global’ climate ‘char 

‘0! ° fe on 
solar Sunalonnes ciieme. ag 
T. A. Williams, D. R. Brown, J. A. Dirks, K. K. 
Humphreys, and J. L. LaMarche. Apr 90, 17p PNL- 
SA-17245, CONF-900449-11 
Contract AC06-76RL01830 
Annual American Society of Mechanical Engineers 
(ASME) international solar energy conference (12th), 
Miami, FL (USA), 1-4 Apr 1990. nsored by Depart- 
ment of Energy, Washington, DC. 


As evidence mounts that carbon dioxide (CO(sub 2)) 
concentrations in the at @ are increasing, 
debate is growing over what should be done to miti- 
gate the anthropogenic sources of CO(sub 2). The pur- 
pose of this paper is to take an initial look at whether 
the global climate change problem could impact the 
economic feasibility of solar thermal electric plants rel- 
ative to fossil-fueled power plants. Specifically, this 
paper compares the costs for reducing CO(sub 2) 
emissions from the utility industry thr: two strate- 
gies: substituting a solar thermal central receiver 
power plant for coal-fired plants versus removing/dis- 
posing of the carbon from the emissions of coal plants. 
For the technologies analyzed and the set of assump- 
tions used, using solar thermal technology to generate 

electricity appears to eS ee 
ducing CO(sub 2) emissions than removi —— 
CO(sub 2) emissions from the coal-fired plant. While 
additional studies would be needed to comprehensive- 
ly evaluate other alternatives, the results shown here 
indicate that solar thermal power systems should be 
carefully considered among the alternatives for reduc- 
ing CO(sub 2) emissions. 15 refs., 5 tabs. 
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Argonne National Lab., IL. 

Pte > of h re sulfide waste gas. Annual 
or ! 

Progress rept. 

A. J. Gorski, E. J. Daniels, and J. B. L. Harkness. Jun 

90, 72p ANL/ESD/TM-14 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


Conventional technology for the treatment of hydro- 
gen sulfide (H(sub 2)S) waste gas converts the H(sub 
2)S to elemental sulfur and water. A new technique 
using microwave energy to form a nonequilibrium 
plasma converts the H(sub 2)S to elemental sulfur and 
valuable hydrogen gas. The new technology is de- 
scribed, and the results of experimental work and eco- 
nomic evaluations are presented. The effects of other 
gas species on the H(sub 2)S plasma are also consid- 
ered. This new technology has a long-term potential 
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for saving 40 to 90 (times) 10(sup 12) Btu/yr in the 
refining industry, which translates into an economic 
savings of $500 to 1000 (times) 10(sup 6)/yr. Further- 
more, this technology also appears to produce fewer 
environmental emissions than does conventional tech- 
nology. 7 refs., 12 figs., 12 tabs. 
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DE91622883/GAR PC A06/MF A01 
Paul Scherrer Inst., Villigen (Switzerland). 

Energy scenarios for Switzerland and emission 
control, estimated with a normative model. 

Ss. —. Jun 90, 113p PSI-70 

U.S. Sales Only. 


The reported work presents results of the IEA-ETSAP 
project (International Energy Agency - Energy Tech- 
nology Systems Analysis Project) concerning the inter- 
relations among energy use, emissions to the atmos- 
phere and the cost of emission control. The energy 
simulation model SMEDE, which has been developed 
at PSI and applies the engineering simulation (bottom 
up) approach, and the IEA optimization model 
MARKAL (MARKet ALlocation) have been used to an- 
alyse the energy demand and supply system of Swit- 
zerland. The purpose of this analysis is to identify tech- 
nical options and their cost for reducing the energy de- 
pendent atmospheric emissions in Switzerland to the 
levels of the ‘clean air concept’. The study addresses 
also the question of the feasibility and the economic 
implications of reducing the CO(sub 2) emissions to 
the levels recommended by the Toronto conference. 
The implications of a stringent ‘clean air concept’ and 
these of the Toronto recommendations have been an- 
alysed under different nuclear supply options i.e. an 
unconstrained nuclear supply case (reference), a nu- 
clear status-quo (moratorium) and under the condi- 
tions of a nuclear phase-out programme by the year 
2025. The main conclusions of this analysis indicate 
that the emissions of sulfur dioxide and nitrogen oxide 
could be reduced back to the levels of 1950 respec- 
tively 1960, by the introduction of emission control 
nage which go above the present performance 
limits defined by the ‘clean air ordinance’ (LRV). A 
probable time horizon to satisfy the NO(sub x) con- 
straints is the year 2000 and not 1995. Organizational 
measures necessary to improve the air quality in cities 
are complementary to the measures proposed in this 
analysis. (author) figs., tabs., 18 refs. (Atomindex cita- 
tion 22:026715) 
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DE91771939/GAR PC A03/MF A01 
Teknologinaevnet, Copenhagen (Denmark). 
Konsensus-konference om bedre luft. Slutdoku- 
ment, endelig udgave. Laeg dspanelets konk- 
lusioner ved konsensus-konferencen om prioriter- 
ing af luftmiljoe-indsatsen. (Concensus confer- 
ence on better air. Final document, final edition. 
The conclusions of the laymen panel discussion of 
the consensus conference on prioriting of the air 
pollution abatement). 

K. Behrndt, O. Danielsen, and B. Gringer. 1990, 12p 
NEI-DK-532 

In Danish. Concensus conference on better air, Co- 
penhagen (Denmark), 22-24 Oct 1990. 

U.S. Sales Only. 


The conclusions of the laymen panel on the consen- 
sus conference on actions against air pollution which 
should be given priority, held at Christiansborg, Copen- 
hagen, Denmark on 22nd-24th October 1990 are pre- 
sented. (CLS). 
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DE91771946/GAR PC A05/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Rikin pidaettaeminen kalkki-injektiolla. Injektiotek- 
niikan tehokkuuden parantaminen. (Desulphuriza- 
tion by sorbent injection. Improvement of the effi- 
ciency of injection technique). 

J. Hepola, M. Muhola, M. Nieminen, K. Saviharju, 
and E. Panula-Nikkilae. 1990, 99p VTT-TUTK-702, 
ISBN 951-38-3785-8 

In Finnish. 

U.S. Sales Only. 


According to the results of laboratory and pilot tests 
the method of injection desulphurization can be im- 
proved significantly by careful choice of process condi- 
tions and properties of desulphurization material. The 
results of calcination and sulphation tests carried out 
with renovated test equipment were similar to those 
obtained with an old reactor in 1986. On the other 
hand, the resits obtained in the tests with especially 
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fine limestones indicated that the particles were ag- 
glomerated in the feeding probe before feeding into 
the reactor. The dispersing agents used for decreasing 
agglomeration, which were mixed with the limestone 
powder before feeding into the reactor, improved the 
degree of Ca utilization. The degree of Ca utilization 
also increased when agglomeration was reduced by 
accelerating flow at the tip of the feeding probe. The 
most significant method of improving the efficiency of 
injection technique is to reduce the particle size of the 
desulphurization compound, preferably to smaller than 
5 (mu)m, so that the particles manage to sulphate to- 
tally. However, problems are caused, for example, by 
agglomeration of particles in the feed, which is difficult 
to eliminate when using dry sorbents. The degree of 
Ca utilization cannot be increased by slow precalcina- 
tion of limestone, while it can be increased significantly 
by recirculating the used limestone back into the proc- 
ess. Impurities in the limestone also improve desul- 
phurization. 
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DE91771947/GAR PC A07/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Hiilivetypaeaestoejen rajoittamisen tekniset ja ta- 
loudelliset edelytykset. (Techno-economic as- 
sessment of VOC-emission reduction methods). 

U. Mroueh. Sep 90, 132p VTT-TIED-1160, ISBN 951- 
38-3810-2 

In Finnish. 

U.S. Sales Only. 


The aim of the study is to evaluate technical and eco- 
nomical feasibility of process modifications and add-on 
control techniques for the reduction of VOC-emissions 
in our country. The activities concerned are solvent 
use, refineries and gasoline marketing. The previous 
part of the study ‘Reduction of the emissions of sol- 
vent using industries’ is published in VTT Research 
notes series. It deals with the add-on control technol- 
ogies available and the measures applicable for the 
reduction of VOC-emissions from painting, printing, 
other surface coating and pharmaceutical industries. 
In this part the potential methods available for the re- 
duction of VOC-emissions from other solvent using op- 
erations, refineries and distribution of gasoline are de- 
scribed and evaluated. Further the investment and op- 
eration costs of traditional add-on control methods as 
well as the costs of VOC abatement of major source 
categories concerned are estimated. The reduction ef- 
ficiency of the control techniques available is also dis- 
cussed. The reduction of solvent use or the prevention 
of volatilisation through process modifications is in 
most cases technically and economically most feasi- 
ble abatement method. Further development of sol- 
ventless and low solvent paints, inks, coatings, de- 
greasers and cleaners is an essential precondition of 
wide substitution of solvent products. The vapor recov- 
ery technology can besides present applications be 
used for the treatment of VOC-emissions from gaso- 
line marketing terminals and service stations. Inciner- 
ation of volatile organic compounds is a relatively ex- 
pensive control method. The field of application is wide 
including industrial processes in which product substi- 
tution, process changes or recovery are not feasible 
for emission reduction. 
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DE91771951/GAR PC A04/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Rikkidioksidin ja typen oksidien jatkuvatoiminen 
analysointi savukaasuista. Kalibroinnin ja naeyt- 
teenoton vaikutus. (The continuous analysis of 
sulphur dioxide and oxides of nitrogen in flue 
= Effect of calibration and sampling). 

. Vahiman, and K. Larjava. Oct 90, 64p VTT-TUTK- 
712, ISBN 951-38-3937-0 
In Finnish. 
U.S. Sales Only. 


The calibration gases were produced using thermal 
mass flow meters by diluting the primary gas (made by 
weighing method) with the diluting gas. To determine 
the accuracy of the thermal mass flow meters, they 
were Calibrated with soap bubble meters and wet-test 
meters. The maximum error for calibration was +-(0.3- 
3.1)% depending on the measured flow rates. The 
maximum error of the concentrations of the gases pre- 
pared was +-(3.0-4.8)% depending on the used flow 
rates. With this diluting _ several different con- 
centrations of NO- and SO(sub 2)-calibration gases 
were made, these gases being used to study the line- 
arity of the continuously operating analyzers. It was 
noted that the analyzers do not operate perfectly lin- 
early. Errors of between 10 and 20% can occur in the 


measurements if they are performed in gas concentra- 
tion ranges where the analyzer has not been calibrat- 
ed. In this study the effect of water vapour on the con- 
centrations of SO(sub 2), NO and NO(sub 2) were 
studied using various gas sampling systems. It was 
thus found that when using a dilution probe, the water 
vapour of the sample gases had no significant effect 
on the concentrations. However, the traditional drying 
of the sample gas before the analyzer reduced the 
SO(sub 2)-concentrations and particularly the NO(sub 
2)-concentrations. Hot sample gas was able to be in- 
troduced into the heated NO/NO(sub -)analyzer, when 
the effect of water vapour on the chemiluminescence 
reaction could be studied. It was observed in these 
tests that the humidity of the gases had no effect on 
the NO- and NO(sub 2)-concentrations studied. 
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DE91771953/GAR PC A04/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Energiantuotannon paeaestoejen mittaaminen. Al- 
dehydien, ketonien ja aromaattien naeytteenotto 
ja analytiikka. (Measurement of emissions from 
energy production. Sampling and analytics of al- 
dehydes, ketones and aromatic hydrocarbons). 

T. Tirkkonen, U. M. Mroueh, A. Laukkarinen, M. 
Ojala, and H. Hoffren. Sep 90, 57p VTT-TIED-1164, 
ISBN 951-38-3813-7 

In Finnish. 

U.S. Sales Only. 


This report reviewes the methods used in sampling 
and analytics of aldehydes, ketones and aromatic hy- 
drocarbons present in emissions. These methods 
have been tested in measuring the emissions from 
energy production. Sampling of aldehydes and ke- 
tones have been made by pumping smoke through 
liquid, in which the substances to be analyzed react 
with — forming a stable derivative, which is then 
analyzed using liquid chromatography. Reagent cov- 
ered solid matter can also be used in stead of liquid. 
The substances are then eluted before the analysis. 
The measuring methods researched can give informa- 
tion of qualitative content of aldehydes in exhaust 
gases, which may be usefull e.g. in solving problematic 
situations of processes. The quantitative emission in- 
formation data given by these methods should howev- 
er be considered with care. In order to analyse one ring 
aromatic hydrocarbons, a sample from exhaust gases 
can be taken into a gas tight container or they can be 
enriched into adsorbent of absorbent. The substances 
are then analyzed using gas chromatographs 
equipped with different detectors or by using gas-chro- 
matograph massdetector combination. A portable gas- 
chromatograph was applied for in-line analysis of ex- 
haust-gases. The method can be applied best for 
emission sources, there the process does not cause 
changes in chemical composition of substances. The 
emissions of energy production contain lots of varia- 
— and the contents of different compounds vary 
videly. 
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DE91772062/GAR PC A03/MF A01 
Swedish Environmental Research Inst., Stockholm. 
Effekter av luftfoeroreningar fraan vaegtrafik paa 
naerliggande skog. (Effects of air pollutants from 
road traffic on adjacent forests). 

S. Ekstrand. Feb 91, 25p IVL-B-1016 

In Swedish. 

U.S. Sales Only. 


Air pollution effects on —— close to a heavily traffi- 


cated road in western Sweden are observed through 
infrared photography from aeroplanes. About 50% of 
LES spruces suffer from thinning of the crowns. 
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DE91773528/GAR PC A14/MF A02 
CEA Etablissement de la Vallee du Rhone, Bagnols- 
sur-Ceze (France). 

Study on the set up of a measurement system for 
chemical toxics in the atmosphere. 

Thesis. 

G. Humbert. Oct 89, 307p FR-CEA-TH-333 

In French. 

U.S. Sales Only. 


This work has allowed to define a system for measur- 
ing chemical toxics in the atmosphere. The aim of this 
system is to measure continuously different chemical 
compounds concentration in the work premises air, 
and thus to control the good running order of ventila- 





tion and air —— systems. This study includes the 
search of a unit for detection of pollutants (organic sol- 
vents), the assessment of its running specifications 
and the design of a prototype. 
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DE91773716/GAR PC A03/MF A01 
Kernforschungszentrum Karlsruhe G.m.b.4. (Germa- 
ny, F.R.). Inst. fuer Radiochemie. 

Polarographische und voltammetrische Untersu- 
chungen einiger umweltrelevanter Fiuorchior- 
Derivate einfacher Kohienwasserstoffe. (Polaro- 
graphic and voitammetric investigations of some 
environmentally relevant fluorochioro-derivatives 
of primary hydrocarbons). 

T. Gleichmann, H. Ruf, and H. J. Ache. Dec 90, 39p 
KFK-4814 

In German. 

U.S. Sales Only. 


The volatile fluorochlorohydrocarbons fluorotrichloro- 
methane (CFCl\(sub 3)), difluorodichloromethane 
(CF(sub 2)Cl(sub 2)), difluorochloromethane (CHF(sub 

and 1,1,1-trifluorotrichloroethane (CF(sub 
3)CCI(sub 3)) have been checked with respect to their 
polarographic behaviour. Besides the dropping mercu- 
ry electrode also silver- and glassy carbon electrodes 
have been used for the measurements. As the solubili- 
ties of the above compounds in water are low, also the 
organic solvents ethanol, dimethylformamide, dimeth- 
ylsulfoxide, propylenecarbonate and hexamethylphos- 
phoric-acid-triamide were used. Different tetraalkylam- 
monium salts and sodiumsulphate served as grounde- 
lectrolytes. With the exception of CHF(sub 2)CI which 
did not exhibit any electrochemical activity, the com- 
pounds under study give polarographic and voltamme- 
tric signals in all tested solvent systems. The current 
signals are depending on the concentrations and have 
well developed shapes. Two current a are arising 
during measurements of CF(sub 3)CCl(sub 3). De- 
pending on the solvents and electrode materials ap- 
plied, current signals appear at sometimes essentially 
differing potentials. A certain dependence of the signal 
voltage on the dielectric constant of the solvent as well 
as of the ground electrolyte can also be observed. The 
pressure gas used in different old sprays could be po- 
larographically identified as the CF(sub 2)Ci(sub 2). 
The lower detection limit of the substances investigat- 
ed in the measured solutions is about 3.10(sup -6) 
mol.|(sup -1). (orig.). 


148,997 

MIC-91-02977/GAR PC E07/MF E01 
Alberta Environment. Research Management Division, 
Edmonton. 

Nitrogen oxides emissions for Alberta, 1976-79. 
RMD report no. 80/3. 

R. R. Peters, and H. S. Sandhu. c1980, 22p 


This report presents a series of tables detailing the 
emissions of nitrogen oxides from major sources in Al- 
berta. Data is first given for total emissions, then sepa- 
rately for fertilizer plants, chemical plants, refineries, 
natural gas processing plants, oil sands plants, power 
plants, natural gas and heating fuel combustion 
pg and transportation sources. Data is from 
1 e 
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MIC-91-02983/GAR PC E12/MF E01 
Alberta Environment. Research Management Division, 
Edmonton. 

Particulate air pollution and visibility over Calgary: 
Final report. 

RMD report no. 80/2. 

A. W. Harrison, and C. V. Mathai. c1990, 109p 
Alberta Environment Research Proposal RS77-42. 


The terms of reference underlying this study were: To 
review aerosol and particulate air pollution research lit- 
erature relevant to Alberta; to investigate particle size 
distribution in ambient air over Calgary in different sea- 
sons; to relate the particle size distribution to visual 
range; to validate the optically determined particle size 
distribution with a mechanical particle size distribution 
technique; to study the influence of Chinook on partic- 
ulate size distribution; to investigate correlations of 
NOx, coefficient of haze (COH), total suspended par- 
ticulates, and to integrate nephelometer measurement 
for specific situations. Includes recommendations. 


148,999 
MIC-91-03048/GAR 
Alberta Environment, Edmonton. 


PC E99/MF E01 
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Acid Forming Emissions in Alberta and their Eco- 
logical Effects: Symposium-workshop proceed- 
ings (1982: Edmonton, Alta.). 

c1982, 658p 


Proceedings of formal presentations and workshops, 
summarizing current knowledge, identifying gaps in 
current knowledge, and providing direction for future 
research in the impact of acid forming emissions on 
the ecology. Topics covered included modelling; emis- 
sions from petroleum and natural gas facilities and 
their effects on air, land, water and human and animal 
health; and sulphur deposition. 


149,000 

MIC-91-03280/GAR PC E07/MF E01 
Ontario. i may he Toronto. 

Phytotoxi it survey investigation 


icology assessmen 
in the vicinity of Libbey-St. Clair, Wallaceburg, 
1989: Report. 
G. N. Vasiloff. c1991, 11p ISBN-0-7729-7868-9 


Annual vegetation assessment surveys have been 
conducted annually in the vicinity of the Forhan Street 
South industrial park in Wallaceburg since 1976, with 
the exception of 1988. In the course of the surveys, 
vegetation was examined for evidence of air pollutant 
injury and sampled for fluoride, boron and various 
heavy metals emitted by several different industrial 
sources. While problems associated with excessive 
fluoride and chronium levels have been solved through 
abatement measures, there is still a problem with 
boron emissions from the Libby-St. Clair Glassworks 
plant. In August 1989, 12 sites were investigated in the 
vicinity of the Glassworks. At each site, foliage of 
survey trees was examined for evidence of visible 
boron-induced injury and foliar samples were collect- 
ed. This report provides the results of that analysis. 


149,001 


MIC-91-03281/GAR PC E07/MF E01 
Ontario. Air Resources Branch, Toronto. 

Niagara air quality survey report, 1987: Occidental 
Chemical Corporation, Niagara Falls, New York, 
USA, non-aqueous phase liquid (NAPL) inciner- 
ation test. 

Report no. ARB-166-87-AR/SP. 

ph ya and G. DeBrou. c1988, 38p ISBN-0-7729- 


An ambient air quality survey was conducted in the Ni- 
agara Falls area of Ontario from October 8-12, 1987 to 
provide on-site real-time screening for selected poly- 
chlorinated biphenyl congeners and other chlorinated 
organics at times when the Occidental Chemical Cor- 
poration was conducting tests at its liquid hazardous 
waste incineration facility in Niagara Falls, N.Y. During 
the incineration tests, the winds were such that the 
gaseous emissions from the Occidental facility were 
carried into the U.S. Since the monitoring units were 
restricted to the Canadian side of the Niagara River, 
only upwind air quality parameters could be measured. 


149,002 


MIC-91-03282/GAR PC E07/MF E01 
Ontario. Phytotoxicology Section, Toronto. 
Phytotoxicology assessment survey investigation 
in the vicinity of the Glenridge landfill site, St. 
Catharines 1989: Report. 

G. N. Vasiloff. c1991, 14p ISBN-0-7729-7844-1 


A visual surveillance of vegetation was conducted in 
and around the Glenridge Landfill site in St. Catharines 
for evidence of leachate or leachate gas-induced 
injury. The landfill site is located in a former quarry con- 
sisting of fractured limestone atop the brow of the Ni- 
agara Escarpment and has been operating since 1976. 
The quarry leachate system currently consists of a 
separate connection to the city sanitary sewer system 
as well as an open pipe whose liquid runs down the 
Escarpment through a residential area. Testing of the 
vegetation at the landfill site was conducted in Sep- 
tember 1989. Observations for air pollution foliar 
symptomatology were made on a wide range of indige- 
nous vegetation species at each of the survey sites. 
7 report provides the results of the visual surveil- 
ance. 


149,003 


MIC-91-03312/GAR 
Alberta Environment, Edmonton. 
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149,007 
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Review of approaches for setting acidic deposi- 
tion limits in Alberta. 
c1990, 72p 


This report summarizes previous work on acidic depo- 

sition in Alberta and assesses different approaches for 
setting deposition limits. Empirical models were used 
to pots en soil and surface water sensitivities to acid 
loadings. Preliminary deposition limits were derived 
based on the models of Bloom and Grigal (1985) and 
Dupont and Grimard (1986), which were modified for 
application to Alberta. A range of loadings were de- 
= for 3 sensitivity classes of soils and surface 
waters. 


149,004 

MIC-91-03324/GAR PC E07/MF E01 
Ontario. Air Resources Branch, Toronto. 

Toronto 1986: Ambient air quality poy in the 
South Riverdale area, May-June 1986. 

Report no. ARB-104-87-AQM. 

pra a and G. DeBrou. c1988, 58p ISBN-0-7729- 


The objectives of the study were to determine the 

eral air quality parameters in the area and if possible, 
identify and quantify any malodorous compounds. Be- 
cause of these objectives, special emphasis was 
placed on monitoring the ambient air downwind of the 
following companies: Lever Brothers, Rothsay con- 
centrates, Canadian Oil, Darling Rendering, Colgate- 
Palmolive, A.R. Clarke and the Metro Sewage Treat- 
ment Plant. The survey period extended from May 27 
to June 26. This document contains the results of the 
study, and discusses the findings. 


149,005 

MIC-91-03390/GAR PC E07/MF E01 
Alberta Oil Sands Environmental Research Program, 
Edmonton. 

Inventory system for atmospheric emissions in 
the A RP study area. 

AOSERP report no. 29. 

W. Shelfentook. c1978, 74p 


This report describes the inventory system developed 
to provide a comprehensive data base for emission of 
materials to the atmosphere which are judged to be of 
environmental concern in the Alberta 6 nds Envi- 
ronmental Research Program (AOSERP) area. A de- 
tailed evaluation of man-related activities and natural 
processes within the area was made, and the accumu- 
lated data entered into a computerized data retrieval 
system. Information requirements for each emission 
source included a brief description of the activity caus- 
ing the emissions and information on the physical 
nature of the source; the location of the source using a 
metric civilian grid overlayed on the 6UTM projection, 
with point sources defined as a one metre square; and 
a set of temporal variation parameters for each source 
which estimate seasonal changes in emissions as well 
as maximum monthly, daily, and instantaneous rates. 


149,006 

N91-22464/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Mechanisms and Modeling of the Effects of Addi- 
tives on the Nitrogen Oxides Emission. 

K. P. Kundu, H. L. Nguyen, and M. P. Kang. Jan 91, 
24p NAS 1.15:103765, E-5969, NASA-TM-103765 
Preswunted at the 29TH Aerospace Sciences Meeting, 
Reno, NV, 7-10 Jan. 1991; Sponsored in Part by Aiaa. 


A theoretical study on the emission of the oxides of 
nitrogen in the combustion of hydrocarbons is present- 
ed. The current understanding of the mechanisms and 
the rate parameters for gas phase reactions were used 
to calculate the NO(x) emission. The possible effects 
of different chemical species on thermal NO(x), on a 
long time scale were discussed. The mixing of these 
additives at various stages of combustion were consid- 
ered and NO(x) concentrations were calculated; ef- 
fects of temperatures were also considered. The 
chemicals such as hydrocarbons, H2, CH3OH, NHS, 
and other nitrogen species were chosen as additives 
in this discussion. Results of these calculations can be 
used to evaluate the effects of these additives on the 
NO(x) emission in the industrial combustion system. 


149,007 

PB91-156794/GAR PC A02/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 
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Control of PCDD/PCDF Emissions from Municipal 
Waste Combustion Systems (R t). 
Journal article Sep-Nov 89. 

T. G. Brna, and J. D. Kilgroe. c1990, 10p EPA/600/ 
J-90/310 

Previously announced as PB91-146639. Pub. in Chem- 
osphere, v20 n10-12 p1875-1882 1990. 


The article gives results of tests on five modern munic- 
ipal waste combustors (MWCs) to characterize or de- 
termine the performance of representative combustor 
types and associated air emission contro! systems in 
the regulatory development process. Test results for 
uncontrolled (combustor outlet) and controlled (flue 
gas a outlet) polychlorinated dibenzo-p- 
dioxins (PCDDs) and dibenzofurans (PCDFs) are re- 
pores, along with pertinent information on other tests. 

he EPA is revising air pollutant emission rules for new 
MWCs and preparing guidelines for existing MWCs. 
These rules will limit emissions of PCDDs, PCDFs, 
CO2, and acid gases (HCI and SO2) as well as require 
tighter control of particulate matter emissions. 


149,008 

PB91-156802/GAR PC A03/MF A01 
Acurex Corp., Research Triangle Park, NC. 

Effect of Metal Catalysts on the Formation of Poly- 
chlorinated Dibenzo-p-Dioxin and Polychlorinated 
Dibenzofuran Precursors (R t). 
Journal article Oct 88-Oct 89. 

B. K. Gullett, K. R. Bruce, and L. O. Beach. c1990, 
11p EPA/600/J-90/309 

Contract EPA-68-02-4701 

Previously announced as PB91-146647. Pub. in Chem- 
osphere, v20 n10-12 p1945-1952 1990. Sponsored by 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 





The paper gives results of an examination of the cata- 
lytic effects of copper and iron compounds for their be- 
havior in promoting formation of chlorine (Cl2), the 
major chlorinating agent of polychlorinated dibenzo-p- 
dioxins (PCDDs) and polychlorinated dibenzofurans 
(PCDFs), in an environment simulating that of munici- 
pal waste fly ash. Cl2 formed as a result of a metal- 
catalyzed reaction of HCi with O2. Catalytic activity 
was greatest at a temperature of about 400 C, support- 
- a theory of de novo synthesis of PCDDs and 
“ DFs on fly ash particles downstream of waste com- 
ustion. 


149,009 

PB91-193847/GAR PC A04/MF A01 

Environmental Protection Agency, Research Triangle 

Park, NC. Environmental Criteria and Assessment 
ice. 

Indoor Air-Assessment: Indoor Concentrations of 

Environmental Carcinogens. 

K. W. Gold, D. F. Naugle, and M. A. Berry. Jan 91, 

54p EPA/600/8-90/042, ECAO-R-0382 

Prepared in cooperation with Research Triangle inst., 

Research Triangle Park, NC. 


In the report, indoor concentration data are presented 
for the following general categories of air pollutants: 
radon-222, environmental tobacco smoke (ETS), as- 
bestos, gas phase organic compounds, formaldehyde, 
polycyclic aromatic hydrocarbons (PAH), pesticides, 
and inorganic compounds. These pollutants are either 
known or suspect carcinogens (i.e., radon-222, asbes- 
tos) or more complex mixtures or classes of com- 
pounds which contain known or suspect carcinogens. 
Concentration data for individual carcinogenic com- 
pounds in complex mixtures are usually far from com- 
plete. The data presented for complex mixtures often 
include compounds which are not carcinogenic or for 
which data are insufficient to evaluate carcinogenicity. 
Their inclusion is justified, however, by the possibility 
that further work may show them to be carcinogens, 
cocarcinogens, initiators or promotors, or that they 
may be employed as markers (e.g., nicotine, acrolein) 
for the estimation of exposure to complex mixtures. 


149,010 
PB91-196758/GAR PC A09/MF A01 
Lawrence Berkeley Lab., CA. Indoor Environment Pro- 


ram. 

Seoosement of Indoor Concentrations, Indoor 
Sources and Source Emissions of Selected Vola- 
tile Organic Compounds. 

Final rept. Nov 89-Mar 91. 

A. T. Hodgson, and J. D. Wooley. Mar 91, 179p 
Sponsored by California State Air Resources Board, 
Sacramento. 
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As part of the process of designating a chemical as a 
toxic air contaminant, the Air Resources Board is re- 
quired to consider indoor exposures in assessing the 
overall public health risks. The objectives of the study 
were: (1) to review the available information regarding 
potential indoor sources, indoor concentrations, and 
source emissions of selected candidate toxic air con- 
taminants; (2) to evaluate the adequacy of the informa- 
tion for developing indoor exposure assessments; and 
(3) to recommend specific volatile organic compounds 
for which it would be useful to perform source emis- 
sions tests. The investigators performed a literature 
review to obtain information concerning 47 toxic pollut- 
ants. The report presents recommendations for con- 
ducting laboratory emission tests for a number of the 
compounds. 


149,011 

PBS1-197855/GAR PC A0Q2/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and Engineering. 

Relationship between Breathing Zone Concentra- 
tion and Capture Efficiency. 

M. R. Flynn. 1 Feb 90, 9p 

Grant RO1-OH-02392 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


The theory was presented that if a worker’s breathing 
zone concentration were proportional to the average 
room concentration at a given time, then the breathing 
zone concentration at that time should be directly pro- 
portional to the contaminant flow rate and inversely 
proportional to the time averaged capture efficiency. 
The theory was examined experimentally with a man- 
nequin and several local exhaust hoods. The results 
suggested that the time integral of capture efficiency is 
inversely proportional to the instantaneous breathing 
zone concentration. The use of capture efficiency as a 
design parameter appeared superior to the capture ve- 
locity concept in that a stronger relationship exists with 
the parameter of interest, that is, the exposure. The 
author concludes that the difficulty in predicting cap- 
ture efficiency for actual operation makes its use in 
modelling questionable. One may as well simulate the 
concentration directly. However, its true potential for 
application lies in monitoring and measurement since 
duct concentrations are easily obtained. Further study 
is needed to confirm the functional relationship for 
more realistic laboratory simulations and field studies. 
It is important that the time integral of the efficiency be 
used and that the start up of the operation be included 
since efficiencies tended to approach 100% rather 
quickly. 


149,012 

PB91-198754/GAR PC A06/MF A01 

DePaul and Associates, Inc., Chicago, IL. 

fous -“ , Emissions Inventory Development. 
inal rept. 

K. Y. Fang, F. T. De Paul, T. Heavisides, and D. 

Wagner. Mar 91, 121p IL/ENR/RE/AQ-91/05 

Sponsored by Illinois Dept. of Energy and Natural Re- 

sources, Springfield. Office of Research and Planning. 


The study was undertaken to develop a methodology 
for preparing a 5km by 5km areal gridded mobile 
source emissions inventory for areas of Illinois which 
are in nonattainment status with regard to National 
Ambient Air Quality Standards. A pilot emissions in- 
ventory was developed by wes Ye USEPA mobile 
source emissions program (MOBILE4) with existing 
traffic data from the Illinois Department of Transporta- 
tion’s (IDOT) Highway Record Data Bank (HRDB), the 
Chicago Area Transportation Study (CATS) and Illinois 
Department of Energy and Natural Resources’ (ENR) 
Geographic Information System (GIS). The methodol- 
ogy developed here was applied to one pollutant in 
one test case county in Illinois. Hydrocarbon emissions 
from mobile sources in Kane county are the focus of 
the study. Vehicle type, vehicle age, and Vehicle Miles 
of Travel (VMT) distributions were obtained from infor- 
mation provided in the 1982 Illinois State Impiementa- 
tion Plan (SIP). Among the products of the project is a 
preliminary 25-sq km gridded mobile source hydrocar- 
bon emissions inventory for Kane county. Numerical 
results as well as a color correlated overview map of 
the county-wide gridded emissions inventory are pro- 
vided in the report. Recommendations for improving 
the methodology and further developing gridded 
mobile source emission inventories for other Illinois 
counties are also provided. 


149,013 
PB91-198911/GAR 


PC A03/MF A01 


Rijksinstituut voor de Volksgezondheid en Milieuhy- 
ore. Bilthoven (Netherlands). 

ry Deposition of SO2 over Grassland and Heather 
Vegetation in The Netherlands. 
J. W. Erisman, B. van Elzakker, and M. Mennen. Nov 
90, 36p RIVM-723001004 
Summary in Dutch. 
Available only in the U.S., Canadaand Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


In the report the results are presented of measure- 
ments with a SO2 dry deposition monitoring system 
based on the micrometeorological gradient technique 
at two locations in The Netherlands. From these re- 
sults dry deposition fluxes, dry deposition velocities 
and surface resistances for a heathland and for an ag- 
ricultural grassland site have been estimated using a 
selected set of data and a calculation procedure based 
on micrometeorological theory. An extensive uncer- 
tainty analysis has been made to determine uncertain- 
ties in the resulting deposition parameters. From the 
analysis it is concluded that the uncertainty in the dep- 
osition parameters is almost completely determined by 
the measurement of the concentration gradient. The 
meteorological surface exchange parameters can be 
estimated sufficiently accurate (< 20% uncertainty). 


149,014 


PB91-199596/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 
raktijkvergelijking van Twee Typen CO-Moni- 
toren (Comparative Measurements with Two 
Types of CO Monitors). 
J. T. Schippers, and E. Buijsman. Oct 90, 26p RIVM- 
222101009 
Text in Dutch; summary in English. 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


Comparative measurements with two types of CO 
monitors (Philips PW 9775 and TECO model 48) have 
been carried out on different locations mainly in the 
city environment. Measurement were carried out on 7 
days resulting in 40 hourly average values. The main 
findings are: the relation between the measurement re- 
sults of the two monitors can be described by a quad- 
ratic function with the Philips monitor always showing 
the lower values in the concentration range investigat- 
ed (0-9 mg CO/cu m); the Philips monitor shows a 
threshold value of 0.10-0.15 mg/cu m; the differences 
observed are concentration dependent, increase from 
0 to higher concentrations and reach a maximum of 
0.70 mg/cu m at 7.0 mg/cu m (TECO value). Above 
7.0 mg/cu m the differences decrease again. The 
origin of the deviations of the Philips monitor is not 
known. However the regression equation may be ex- 
plained by assuming suggests a concentration de- 
pendent conversion of CO into |2 in the converter unit 
of the Philips monitor. 


149,015 


PB91-199604/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 
leting van Stikstofoxiden in Drukke Verkeersstra- 
ten: No - NO2 Problem (Measurement of Nitrogen- 
Oxide in Heavy Loaded Traffic Situations: No - NO2 
Problem). 
A. van der Meulen, and P. Swaan. Oct 90, 25p 
RIVM-222101010 
Text in Dutch; summary in English. 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


In heavy loaded traffic situations, large negative NO2 
measurement data are regularly encountered. This is 
—— due to the technical construction of the em- 
ployed standard Philips PW9762 nitrogen-oxide moni- 
tor. Upon presentation of the cumulative frequency 
distribution, the higher percentile values will be overes- 
timated consequently; particularly 10 and 15% for the 
95- and 98-percentile one respectively. The use of 3- 
hourly floating averages, in stead of the customary 
hourly ones enables a realistic estimate of these 
higher NO2-percentiles. Appropriate adaption of the 
shape of the sample delay volume enables the proper 





establishment of NO2, even in the aforementioned 
traffic situations. 


149,016 

PB91-199844/GAR PC A03/MF A01 
Northrop Services, Inc., Research Triangle Park, NC. 
Use of a Fourier Transform Spectrometer as a 
Remote Sensor at Superfund Sites. 

G. M. Russwurm, R. H. Kagann, O. A. Simpson, and 
W. A. McClenny. 1991, 15p EPA/600/D-91/115 
Contracts EPA-68-02-4444, EPA-68-DO-0106 
Prepared in cooperation with MDA Scientific, Inc., Nor- 
cross, GA., and ManTech Environmental Technology, 
Inc., Research Triangle Park, NC. Sponsored by Envi- 
ronmental Protection Agency, Research Triangle Park, 
NC. ee Research and Exposure Assess- 
ment 


A Fourier transform infrared remote sensor (FTIR-RS) 
was used to measure chemical emissions at the Shav- 
er’s Farm Superfund site in northwestern Georgia. The 
system was bistatic with a source/receiver at one end 
of a 250 m path and a retroreflector at the other end. 
The source/receiver was a Nicolet Model 730 FTIR 
system coupled to a telescope with the appropriate 
transfer optics. The average concentrations of target 
gases along the path are inferred by matching field 
spectra with reference spectra of precisely measured 
quantities of the target gases. Measurements indicat- 
ed that benzonitrile and benzaldehyde concentrations 
at the site were lower than the FTIR-RS detection 
limits of 70 and 16 ppm-m, respectively. Background 
IR radiation was successfully eliminated by modulating 
the IR beam before it was transmitted along the path. 
Quality assurance measurements to establish the pre- 
cision and accuracy of known gas burdens (ppm-m) 
were carried out using a 15-cm cell containing high 
concentrations of several gases. 


149,017 

PBS1-199885/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Turbulent Flame Reactor Studies of Chlorinated 
Hydrocarbon Destruction Efficiency. 

Journal article. 

L. J. Staley, M. K. Richards, G. L. Huffman, R. A 


oo and B. Dellinger. c1989, 8p EPA/600/J-89/ 


Pub. in Waste Management, v9 p109-114 1989. Pre- 
pared in cooperation with Dayton Univ., OH. Research 
Inst. 


Four mixtures of C1 and C2 chlorinated hydrocarbons, 
diluted in yim were burned in a Turbulent Flame 
Reactor (TFR) under high and low oxygen conditions. 
Emissions of undestroyed feed, stable organic by- 
products, carbon monoxide, carbon dioxide and 
oxygen were measured and compared with the results 
of other thermal decomposition and combustion re- 
search on similar compounds. The results show that 
the volatile compounds emitted in the TFR’s exhaust 
could be predicted based on an understanding of both 
the combustion chemistry of the compounds in ques- 
tion and of the physical environment existing within the 
combustion device during operation. Soot formation 
complicates the characterization of volatile organic 
emissions. (Copyright (c) Pergamon Press 1989.) 


149,018 

PB91-200311/GAR PC A02/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Clinical Research Branch. 

Respiratory Response of Humans Exposed to Low 
Levels of Ozone for 6.6 Hours. 

Journal article. 

W. F. McDonnell, H. R. Kehri, S. Abdul-Salaam, P. J. 
Ives, and L. J. Folinsbee. cMay 91, 8p EPA/600/J- 
91/097 

Pub. in Archives of Environmental Health, v46 n3 
p145-150 May 91. Prepared in cooperation with ABB 
Environmental Services, Inc., Chapel Hill, NC. 


Recent evidence suggests that prolonged exposures 
of exercising men to 0.08 ppm ozone (O3) result in sig- 
nificant decrements in lung function, induction of respi- 
ratory sym) — and increases in nonspecific airway 
reactivity. The purpose of the study was to confirm or 
refute these ae by exposing 38 healthy young 
men to 0.08 ppm (O3) for 6.6 h. During exposure, sub- 
jects performed exercise for a total of 5 h, which re- 
quired a minute ventilation of 40 |/min. Significant 
(03)-induced decrements were observed for forced 
vital city (FVC, -0.25 1), forced expiratory volume 
in 1 s (FEV(sub 1.0), -0.35 |), and mean expiratory flow 
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rate between 25% and 75% of FVC (FEF(sub 25-75), - 
0.57 I/s), and significant increases were observed in 
airway reactivity (35%), specific airway resistance 
(0.77 cm H2O/s), and respiratory symptoms. These 
results essentially confirm previous findings. A large 
range in individual responses was noted (e.g., percent- 
age chan —_ in FEV(sub 1.0): 4% increase to 38% de- 
crease). Responses also appeared to be nonlinear in 
time under these experimental conditions. 


149,019 

PBS1-206185/GAR PC A09/MF A02 
Environmental Protection Agency, Research Triangle 
Park, NC. Office of Air Quality Planning and Standards. 
Review of the National Ambient Air Quality Stand- 
ards for Lead: Assessment of Scientific and Tech- 
nical Information. 

Staff paper. 

J. Cohen, G. Brion, and J. Haines. Dec 90, 200p 
EPA/450/2-89/022 

See also PB89-207914. 


The paper evaluates and interprets the updated scien- 
tific and technical information that EPA staff believes is 
most relevant to the review of the primary (health) and 
secondary (welfare) national ambient air quality stand- 
ards for lead. The assessment is intended to bridge 
the pag os between the scientific review in the EPA crite- 

ument and the judgements required of the Ad- 
ouiaalee in setting the ambient air quality standards 
for lead. The major recommendations of the staff 
paper are: (1) the range of standards under consider- 
ation should be from 0.5 to 1.5 microg/cu m; (2) a 
monthly averaging period would better reflect chil- 
dren’s responsiveness to lead exposures than a quar- 
terly averaging period; (3) the most appropriate form of 
the standard is the second highest monthly average in 
a 3 year span; (4) with a monthly averaging period, 
more frequent sampling is needed in areas with point 
sources; and (5) the hi-volume sampler should be re- 
tained to monitor compliance with the lead NAAQS. 


149,020 

PBS1-206219/GAR PC A04/MF AO1 

Radian Corp., Research Triangle Park, NC. 

Impact of Declaring Soybean Oil Exempt from VOC 

Regulations on the Coatings Program. 

Final rept. 

ve and C. Blackley. Apr 91, 56p EPA/450/3- 
1/011 

Contract EPA-68-02-4378 

Portions of this document are not fully legible. Spon- 

sored by Environmental Protection Agency, Research 

a le Park, NC. Office of Air Quality Planning and 
tandards. 


The document presents the findings of a study to 
evaluate the impact of declaring so in and other 
vegetable seed oils exempt from V regulation on 
the coatings program. The physical and chemical char- 
acteristics of 10 vegetable seed oils are tabulated and 
their uses are discussed. Tests conducted with EPA 
reference Methods 24 and 24a showed no weight loss, 
indicating that the oils contain no VOC. However, the 
study discloses that VOC's are emitted during the au- 
toxidation reaction which occurs when these oils are in 
contact with atmospheric oxygen. 


149,021 

PBS1-206235/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Office of Air peer Ma rn "sa Standards. 
National Air Quality and Emissions Trends Ri 

1989. Executive Summary and Chapter 4-Excerpts. 
T. Curran, R. Faoro, T. Fitz-Simons, N. Frank, and W. 
Freas. Feb 91, 49p EPA/450/4-91/003B 

See also report for 1989, PB91-172247. 


The report presents national and regional trends in air 
quality from 1980 through 1989 for total suspended 
particulate, sulfur dioxide, carbon monoxide, nitrogen 
dioxide, ozone and lead. Air quality trends are also pre- 
sented for 14 metropolitan areas. Both national and 
regional trends in each of these pollutants are exam- 
ined. National air quality trends are also presented for 
both the National Air Monitoring Sites (NAMS) and 
other site categories. In addition to ambient air quality, 
trends are also presented for annual nationwide emis- 
sions. These emissions are estimated using the best 
available engineering calculations; the ambient levels 
presented are averages of direct measurements. The 
report also includes a section, Air Quality Levels in 
Metropolitan Statistical Areas (MSAs). Its purpose is to 
provide interested members of the air pollution control 
community, the private sector and the general public 
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with greatly simplified air pollution information. Air 
uality statistics are presented for each of the pollut- 


ants for all MSAs with data in 1989. 


149,022 
PB91-206292/GAR PC A03/MF A01 
Brigham Young Univ., Provo, UT. 
How Can the ing Professions Best Obtain In- 
— and Trainieg on Indoor Air (Question 90- 
Final rept. 
M. Bigelow. Jan 91, ag EPA/101/F-90/044 
Grant EPA-U-91327 

ed by Getineine Protection Agency, 
Washington, DC. Office of Cooperative Environmental 
Management. 


The report is part of the National Network for Environ- 
mental Management Studies which is under the aus- 
pices of the Office of Cooperative Environmental Man- 
agemeni in the US Environmental Protection a. 
Indoor air pollution problems can be influenced by the 
presence of indoor contaminant sources, the rate of 
exchange between indoor and outdoor air, and the air 
movement patterns within the structure. Indoor air pol- 
lution problems can be prevented or mitigated through 
the control of polluting sources, the control of ventila- 
tion and air exchange rates in the building, or through 
various air cleaning technologies. Many of the causes 
and controls are affected by ania of the building 
professions through the design, operation and mainte- 
nance of buildings. The s' attempts to identify ef- 
fective ways to educate individuals in the building pro- 
fessions about effective methods of control. The re- 
sponses of those who were contacted for the study are 
included along with recommendations on how best to 
reach the various building professions. 


149,023 
PB91-206326/GAR PC A03/MF A01 
= F. Kennedy School of Government, Cambridge, 
pe amg ing Federal Facility Compliance with R 
- 15: Strategy for EPA Action (No. 90-1502). 
inal rept. 
C. B. Jacobs. 1990, By ae EPA/101/F-90/045 
Grant EPA-U-913266-01-0 
See also PB90-228255. Sponsored b' mtronmmental 
Protection Agency, Washington, DC. Giisvel Cotman 
ative Environmental Management. 


The report is part of the National Network for Environ- 
mental Management Studies which is under the aus- 
pices of the Office of Cooperative Environmental Man- 
agement in the US Environmental Protection A q 
The South Coast Air Quality Management District's 
Regulation XV requires agencies which employ 100 or 
more people to reduce the number of commute trips to 
their facilities. The paper discusses the problems in- 
volved in federal facility compliance with Regulation 
XV and proposes a strategy for solving them. Improved 
pap ene y rs Fagen and wooo oe 

y ral facility managers, islative —- 
will remove many of fo cheheuten to compliance. 

per recommends that EPA undertake the following 
actions to achieve these goals: (1) Produce and dis- 
tribute a fact sheet for federal facility employee trans- 
portation coordinators; (2) Arrange a meeting of feder- 
al facility managers and transportation Ba encsenenen re 
(3) Spur creation of a federal agency ition 
management organization; (4) Spur parr ofa 
model federal facility trip reduction plan; (5) Propose 
and support legisiative cha ; and (6) Encourage 
the South Coast Air Quality anagement District and 
ridematching services to improve their response time 
and public relations efforts with respect to Regulation 
XV. Where this strategy is not effective, EPA should be 
prepared to use its enforcement capabilities to bring 
recalcitrant federal facilities into full compliance with 
Regulation XV. 
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PB91-206722/GAR PC A07/MF A01 
National Inst. cs Standards and Technology (BFRL), 
Gaithersburg, M 

User Manual NESAVIS CONTAMS8. A User inter- 
face for Air Movement and Contaminant Dispersal 


Analysis in pear a 

R. A. Grot. Jun 91, 150p ree vata 3 _ = 
Sponsor Department of Energy, Washington, DC. 
Building Services Div., Consumer Product Safety Com- 
mission, Washington, DC. Directorate of Engineering 
Science, and Environmental Protection Agency, Re- 
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search Triangle Park, NC. Atmospheric Research and 
Exposure Assessment Lab. 


The manual describes the usage of three computer 
programs for analyzing the air movement and indoor 
air —_ in multizone buildings. The first program 
NBSAVIS creates and edits a building description and 
generates the leakage, fan and contaminant data nec- 
essary to predict the air infiltration and internal air 
movement in a building and perform an indoor air qual- 
ity analysis. These data are used by the program 
CONTAM88 which calculates the air flows and both 
dynamic and steady state levels of indoor contami- 
nants. CONTAMEZ also produces an output file which 
can serve as the input for the NIST ~ 
CONTAM86 and CONTAM87 developed by Dr. James 
ley. 


149,025 


PB91-207126/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 
Exposure of Humans to Ambient Levels of Ozone 
for 6.6 Hours Causes Cellular and Biochemical 
in the Lung. 
Journal article. 
R. B. Devlin, W. F. McDonnell, R. Mann, S. Becker, 
and D. E. House. c1991, 12p EPA/600/J-91/119 
Pub. in American Jnl. of Respiratory, Cellular, and Mo- 
lecular Biology, v4 p72-81 Jan 91. Prepared in coop- 
eration with North Carolina Univ. at Chapel Hill. School 
of Medicine, and ABB Environmental Services, Inc., 
Chapel Hill, NC. 


An acute (2h) exposure of humans to 0.4 ppm ozone 
initiates biochemical changes in the lung resulting in 
the production of components which mediate inflam- 
mation and acute lung damage as well as components 
which have the potential to lead to long term effects 
such as fibrosis. However, many people are exposed 
to lower levels of ozone than this, but for periods of 
several hours. Therefore, it is important to determine if 
a prolonged exposure to low levels of ozone is also 
capable of causing cellular and biochemical changes 
in the — Non-smoking males were randomly ex- 
posed to filtered air and ther 0.10 ppm ozone or 0.08 
ppm ozone for 6.6 h with moderate exercise (40 1/ 
min). Bronchalveolar lavage (BAL) was performed 18 h 
after each exposure, and cells and fluid analyzed. The 
BAL fluid of volunteers exposed to 0.10 ppm ozone 
had significant increases in neutrophils (PMNs), pro- 
tein, PGE2, fibronectin, interleukin-6 (IL-6), and lactate 
dehydrogenase (LDH) compared with BAL fluid from 
the same volunteers exposed to filtered air. The study 
concludes that exposure of humans to low levels of 
ozone is sufficient to initiate an inflammatory reaction 
in the lung. 
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PB91-207928/GAR PC A03/MF A01 
CONCAWE, The Hague (Netherlands). 

Sulphur Dioxide Emissions from Oil Refineries and 
~ aaa of Oil Products in Western Europe 
c1991, 20p CONCAWE-2/91 

See also report for 1985, PB87-176921. 


All crude oils contain sulfur compounds, the amounts 
of which depend on the crude oil source. During refin- 
ery processing these sulfur compounds are distributed 
between the various products, with very little appear- 
ing in the lighter products such as gases and gaso- 
lines, rather more in the intermediate products such as 
gas oils, and the highest levels in the heavy products 
such as fuel oil and bitumen. Since legislation during 
the past two decades has required lower sulfur con- 
tents in oil products, there has been an increase in the 
use of processes for the removal of sulfur from the re- 
finery streams used to blend the finished products. 
The sulfur is normally recovered as elemental sulfur. 
The report shows how the intake of sulfur into Western 
European refineries in 1989 was distributed as output 
among products, by-products and refinery emissions. 
The data are compared with 1979, 1982 (1) and 1985 
data (2), and with total man-made SO2 emissions from 
. oe (Copyright (c) CONCAWE Brussels, April 
1991. 
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PB91-800474/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


132 VOL. 91, No. 18 


Indoor Air Pollution: Sources and Control. January 
1990-August 1991 (Citations from the NTIS Data- 


base). 

Rept. - Jan 90-Aug 91. 
Jul 91, 56p 

Supersedes PB90-857426. 


The bibliography contains citations concerning indoor 
air pollution in residential, commercial, industrial, and 
institutional buildings. Indoor air quality assessment, 
health hazard evaluation, and contaminant identifica- 
tion and measurement are discussed. Indoor air pollu- 
tion control methods and equipment are evaluated. Air 
quality analyses of energy efficient buildings are pre- 
sented. Indoor air pollution from radon and asbestos 
are discussed in other bibliographies. (Contains 164 ci- 
tations with a title list and subject index.) 


Environmental Health & Safety 
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AD-A234 762/3/GAR PC A02/MF A01 

onagee State Univ., Corvallis. 

Chiordecone impairs Na(+)-Stimulated  L- 
3H)Glutamate Transport and Mobility of 16-Doxy! 
tearate in Rat Liver Plasma Membrane Vesicles. 

L. G. Rochelle, T. L. Miller, and L. R. Curtis. 1990, 

10p AFOSR-TR-91-0305, 

Grant AFOSR-87-0185 

Availability: Pub. in Toxicology and Applied Pharmacol- 

ogy, v105 p234-242 1990. Available only to DTIC 

users. No copies furnished by NTIS. 


No abstract available. 


149,029 

DES$1010047/GAR PC A04/MF A01 

a and G Mound Applied Technologies, Miamisburg, 
H 


Safety assessment of the DOELAP Calibration Fa- 
cility (Building 45). 

: — and J. J. Sroga. 27 Mar 91, 69p MLM- 
Contract AC04-88DP43495 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This Safety Assessment was conducted to identify and 
qualitatively evaluate the magnitude of hazards associ- 
ated with the operation of Building 45. Testing and ver- 
ification will be done by Mound health physicists or an 
outside contractor to ensure that personnel will re- 
ceive less than 1 rem/yr total dose equivalent. Routine 
operations in the facility are expected to start about 
April 1, 1991. Building 45 will be used to calibrate 
health physics instrumentation and dosimeters. The 
facility contains an X-ray Calibration Area, a Calibration 
Well Area, a Beta Calibration Area, and a Free Air Cali- 
bration Area. The operations performed in this facility 
will ensure that all instrumentation and dosimeter 
equipment in the external dosimetry program will be 
calibrated and records kept so that Mound has tracea- 
bility to the National Institute of Standards and Tech- 
nology (NIST) and all applicable standards. This func- 
tion will be required for all Department of Energy 
(DOE) Contractors who provide external, whole-body 
personnel radiation dosimetry to their employees per 
DOE Order 5480.15, “DOE Laboratory Accreditation 
Program for Personnel Dosimetry (DOELAP),” dated 
December 14, 1987. The major operations in the facili- 
ty will be done in five specific areas: (1) X-Ray Calibra- 
tion Area, (2) Calibration Well Area, (3) Free Air Cali- 
bration Area, (4) Beta Calibration Area, and (5) Dosim- 
eter Setup/Operation Room Area. This safety assess- 
ment was prepared in accordance with DOE/AL Order 
AL 5481.1B and follows the particular format specified 
therein. 19 refs., 10 figs., 12 tabs. 
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DE91011475/GAR PC A03/MF A01 
Westinghouse Electric Corp., Pittsburgh, PA. 

HVAC fault rt analysis for WIPP integrated risk 


assessment. 
* Kirby, and J. lacovino. 1990, 14p CONF-900608- 
4 


Contract AC04-86AL31950 

American Nuclear Society (ANS) annual meeting, 
Nashville, TN (USA), 10-14 Jun 1990. Sponsored by 
Department of Energy, Washington, DC 


In order to evaluate the public health risk from oper- 
ation of the Waste Isolation Pilot Plant (WIPP) due to 


potential radioactive releases, a probabilistic risk as- 
sessment of waste handling operations was conduct- 
ed. One major aspect of this risk assessment involved 
fault tree analysis of the plant heating, ventilation, and 
air conditioning (HVAC) systems, which comprise the 
final barrier between waste handling operations and 
the environment. 1 refs., 1 tab. 


149,031 


MIC-91-03198/GAR PC E07/MF E01 
Petroleum Association for Conservation of the Canadi- 
an Environment, Ottawa (Ontario). 

Petroleum Association for Conservation of the Ca- 
nadian Environment: Annual review 1988. 

c1989, 36p 

Text in English and French (Bilingual). 


Annual review of the Association, a national, non-profit 
voluntary association formed by integrated Canadian 
oil companies to deal with environmental and health 
issues common to the manufacturing and distribution 
of petroleum products. A brief review of the research 
projects funded by the Association is given, as well as 
awards, and members of the various committees and 
divisions and the companies they represent. Projects 
include underground storage tanks, waste mana 
ment, decommissioning, sulphur reduction, gasoline 
vapour exposure study, hydrocarbon dosimetry, 
groundwater, heavy duty diesel emissions, the work- 
place hazardous materials information system, emer- 
gency response, sustainable development, and cli- 
mate change. 
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PB91-198358/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Marzone Incorporated/ 
Chevron Chemical Company, Tifton, Tift County, 
Georgia, Region 4. CERCLIS No. GAD991275686. 
Preliminary rept. 

17 May 91, 11p 


The Marzone Incorporated/Chevron Chemical Com- 
pany is a 3-acre site located on Golden Road in Tifton, 
Georgia. The site has been owned by several compa- 
nies involved with agricultural chemicals. Currently, the 
site is being used as a warehouse and distribution 
center for agricultural products. Contamination of soils 
and groundwater with pesticides was detected on-site 
and off-site. Removal actions were conducted by the 
Environmental Protection Agency in 1984 and by 
Chevron in 1985. However, later on-site sampling re- 
sults from surface soil and groundwater monitoring in- 
dicate the presence of methyl parathion and toxa- 
phene at concentrations that are of public health con- 
cern. Some area residents obtain their drinking water 
from the shallow aquifer. The site is of potential public 
health concern because of the potential for human ex- 
posure to pesticides through ingestion of contaminat- 
ed groundwater and inhalation of contaminated dusts 
« concentrations that could result in adverse health 
effects. 
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PB91-198366/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 
Health Assessment for Firestone Tire and Rubber 
Company, Inc., Albany, Dougherty — Geor- 
ia, Region 4. CERCLIS No. GAD990855074 
reliminary rept. 
17 May 91, 12p 


The Firestone Tire and Rubber Co., Inc., a National Pri- 
orities List, Update 7 site, which operated from 1986, is 
located in Albany, Dougherty County, Georgia. The 
1.8-million-square-foot facility is situated several miles 
east of Albany on approximately 330 acres. Several 
on-site areas have been identified as contaminated: a 
former drum-storage area, an underground fuel-stor- 
age area, a transformer area, and a pit used in firefight- 
ing exercises. Some areas have undergone removal 
actions since their discovery. The groundwater in the 
shallow aquifer (Ocala Formation) has been contami- 
nated with volatile organic compounds (VOC's). An es- 
timated 280 people with 1 mile of the site, receive their 
potable water from the aquifer. The information re- 
viewed suggests that the site is of potential public 
health concern because humans may be exposed to 
VOC's in the groundwater. However, the site is not cur- 
rently being recommended for any health study. 
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PB91-198374/GAR PC A03/MF A01 

Agency for Toxic Substances and Disease Registry, 

Atlanta, GA. 

Health Assessment for Comet Oil neg oa Bil- 

—_ Yellowstone County, Montana, 8. 
ERCLIS No. MTD980403554. 

Preliminary rept. 

5 Apr 91, 15p 


The Comet Oil Company, a National Priorities List site, 
is located approximately 3,000 feet south of the Yel- 
lowstone River and north of Interstate 90, just east of 
the city of Billings, Montana. The site encompasses 
about 10 acres along Frontage Road in 4 Mon- 
tana. Samples from on-site monitoring wells have 
shown that volatile — compounds are present in 
groundwater, and soil samples indicate that petrole- 
um-based products are present at depths of at least 15 
to 34 feet below the surface. Analyses of environmen- 
tal and exposure pathways indicate the potential of ex- 
posure via surface water and groundwater. At the 
present, no contaminants have been detected in the 
wells supplying drinking water for public consumption. 
The closest private well has not been monitored since 
1985, at which time no contaminants were detected. 
On the basis of the information reviewed, this site is of 
potential public health concern because of the poten- 
tial for exposure to contaminated groundwater and the 
exposure to dusts that may be generated during site 
remediation. Exposure to VOCs, such as trans-1,2- 
dichloroethene and benzene, and metals, such as lead 
and arsenic, has possibly occurred in the past and may 
occur during remediation. 


149,035 

PB91-199901/GAR PC A03/MF A01 
NSI Technology Services Corp., Research Triangle 
Park, NC. 

Coupled Mass and nn, Bim y= Phenomena 
in Aerosol/Vapor-Laden Gases. 2. Computer Mod- 
eling of Water Vapor/Droplet Interaction and En- 
trainment. 

Journal article. 

R. C. Graham, and A. D. Eisner. c1991, 12p EPA/ 
600/J-90/504 

Contract EPA-68-02-4450 

Pub. in Jnl. of Aerosol Science, v21 n7 p849-858 Nov 
90. Sponsored by Health Effects Research Lab., Re- 
search Triangle Park, NC. 


A computer program has been developed to simulate 
vapor and heat transfer processes in multiphase flow 
in a tube. The primary purpose is to apply it to the res- 
piratory conditions at which aerosol-laden air is inhaled 
in the human respiratory tract. The method of evaluat- 
ing the analytical solution and the input needed to run 
the program are described. Aerosol-induced coupling 
between temperature and vapor concentration fields 
under different respiratory conditions is investigated. 
Simulation results for air-water vapor mixtures agree 
well with both simplified analytical solutions and with 
the results of Barrett and Clement for an infinite plane. 
The effect of tube radius on temperature, relative hu- 
midity and particle size is also demonstrated. (Copy- 
right (c) 1990 Pergamon Press plc.) 
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PB91-200287/GAR 

Health Effects Research Lab., Research Triangle 
Data Analysis System for Interrelating 


PC A02/MF A01 


tandards, and Needed Source Reduc- 
tions: Part 11. A Lognormal Model Relating Human 
Lung Function Decrease to 03 Exposure. 
Journal article. 
R. |. Larsen, W. F. McDonnell, D. H. Horstman, and 
L. J. Folinsbee. c1991, 8p EPA/600/J-91/094 
Pub. in Jnl. of Air and Waste Management Association, 
v41 n4 p455-459 Apr 91. See also Part 10, PB90- 
100553. Prepared in cooperation with ABB Environ- 
mental Services, Inc., Chapel Hill, NC. 


Forced expiratory volume in 1 second (FEV1) was 
measured in 21 men rye while exposed to four 
O3 concentrations (0.0, 0.08, 0.10, and 0.12 ppm). A 
lognormal multiple linear regression model was fitted 
to their mean FEV1 measurements to predict FEV1 
percent decrease as a function of O3 concentration 
and exposure duration. The exercise level used was 
probably comparable to heavy manual labor. The long- 
est O3 exposure studied was 6 h. Extrapolating cau- 
tiously to an 8-h workday of heavy manual labor, ‘the 
model predicts that O3 concentrations of 0.08, 0.10, 
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and 0.12 ppm would decrease FEV1 by 9, 15, and 20 
percent respectively. (Copyright (c) 1991 Air & Waste 
Management Association.) 


149,037 

PBS1-201368/GAR PC A02/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Pesticide Lab. - Yakima 
(Alias: USDA - Yakima Agricultural Research Lab.) 
Yakima, Washington, Region 10. CERCLIS No. 
WAD120513957. 

Preliminary rept. 

10 Apr 89, 6p 


The Yakima Agricultural Research Lab Site (YARL) is 
listed by the U.S. Environmental Protection Agency on 
the National Priorities List. The 10-acre site is located 
in Yakima (Yakima County), Washington. YARL is affili- 
ated with the U.S. Department of Agriculture and de- 
velops pesticides for various fruits and vegetables. 
Pesticide wastes and solvents were discharged to a 
septic tank and drainfield disposal system at the facility 
from 1965 to 1985. Access to the site is unrestricted. 
Removal actions have not occurred. Potential environ- 
mental pathways include those related to contaminat- 
ed groundwater, surface water, on-site soils, and vola- 
tilization of contaminants in ambient air. In addition, 
bioaccumulation of contaminants in fish may be an- 
other environmental pathway. Potential human expo- 
sures to contaminants include ingestion of and direct 
contact with groundwater, surface water, soil, and pos- 
sible ingestion of bioaccumulated contaminants in the 
food chain. In addition, inhalation of volatilized con- 
taminants or contaminants entrained in air is another 
potential source for human exposure. Based on avail- 
able information, the site is considered to be of poten- 
tial public health concern because of the risk to human 
health caused by the possibility of human exposure to 
hazardous substances. At a minimum, future investiga- 
tions of this site should include a characterization of 
the site and site contaminants, an area well survey, 
and a characterization of the hydrogeology of the area. 


149,038 
PB91-206318/GAR PC AO5/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Environ- 


mental Sciences and Engineering. 
Application of Utility theory to the Valuing of Air 
Pollution-Related Health Effects: Three Proposed 
Pilot Studies on Subjective Judgements of 
Asthma. 

Final rept. 

A. C. Johnston. Apr 91, 83p EPA/101/F-90/050 
Contract EPA-U-913352-01-0 

Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Cooperative Environmental 
Management. 


Utility under uncertainty is a field of decision theory 
that has received increasing attention in the field of 
health. The report reviews its uses during the past 
decade and suggests its possible use in national air 
quality standard setting procedures. It is common 
practice in standard setting to assess the likelihood of 
air pollution effects on sensitive populations. One such 
poplation, asthmatics, is selected in the report and the 
relationship between air pollution and asthma is re- 
viewed. In addition, three possible pilot studies are 
suggested which use aspects of utility under uncertain- 
ty theory to elicit values concerning asthma health ef- 
fects. The results of such studies would provide the US 
EPA with information for their ambient air quality stand- 
ard setting and increase the awareness of the possible 
uses of utility theory in such applications. 


Environmental Impact Statements 
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MIC-91-03077/GAR PC E07/MF E01 
New Brunswick Dept. of the Environment, Fredericton. 
Draft guidelines for an environmental im as- 
sessment: Stone Consolidated Inc. Ash Disposal 
Facility. 

c1991, 21p 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


These guidelines identify the important environmental 
issues arising from the proposal by Stone-Consolidat- 
ed Inc. to construct and operate a disposal facility for 
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boiler ash, and to abandon and close an existing ash 
disposal facility in Bathurst, N.B. The guidelines also 
specify the methodological approach and conduct of 
the study that should be followed in conducting an en- 
vironmental impact assessment and reporting on this 
undertaking. 


149,040 
PB91-206250/GAR PC A24/MF A03 
rae Protection Agency, Atlanta, GA. Region 


ety eg Impact Statement/State —- 
ville. Fl — vida (EPA ay Copener FDER). tnctuchng Techntond 


Draft —. 
— 556p EPA/904/9-90/003A, EPA/904/9-90/ 


Prepared in cooperation with Florida State Dept. of En- 
vironmental Regulation, Tallahassee. 


AES/Cedar Bay, Inc. proposes to construct and oper- 
ate a cogeneration facility on and existing industrial 
site within the North District of Duval County, approxi- 
mately eight miles north of Jacksonville, Florida. The 
plant ‘ilo Produce 225 megawatts of electricity for sale 
to Florida Power and Light Company. In addition, 
steam will be sold to the adjacent Seminole Kraft Cor- 
poration paper mill. The document, prepared pursuant 
to the National Environmental Policy Act, assesses the 
proposed project and alternatives with respect to im- 
pacts on the natural and man-made environments. Po- 
tential mitigative measures are also evaluated. The 
Technical Appendix includes a of U.S. EPA’s 
draft National Pollutant Discharge Elimination System 
permit, FDER’s Conditions of ah Plant Siting Certi- 
fication, as well as other state agency reports pertinent 
to the proposed project. 
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AD-A234 766/4/GAR 

BBN Labs., Inc., Canoga Park, CA. 
Effects of High-Amplitude Impulsive Noise on 
Hatching Success: A Reanalysis of the Sooty Tern 
Incident. 

A. E. Bowles, F. T. ao and J. R. Jehi. 1 Feb 91, 
26p HSD-TR-91-0006 

Contract F33615-86-C-0530 


In a widely cited article, Austin ET AL. (1970a, Proc. 
Int. Ornith. Cong. 15:627) attributed a mass hatching 
failure among 50,000 pairs of Sooty Terns (Sterna fus- 
cata) nesting on the Tortugas to damage caused 
by sonic booms from low-flying military aircraft. Theo- 
retically, eggshells and embryonic tissues should with- 
stand pressures much greater than those generated 
by even the most intense sonic booms, so we conduct- 
ed a worst case experiment to test whether impulsive 
noise could cause mass pee pny” We exposed 
20 chicken (Gallus gallus) and 20 quail (Coturnix cou- 
turnix) eggs to explosions of four pest-control devices 
(mean peak flat sound pressure level 177.3 db re 20 
upa; mean CSEL of 139; mean frequency 620 Hz). 
None of these eggs showed the longitudinal cracks 
that had been reported on Dry Tortugas. We also ex- 
posed fertile chicken (13) and quail (8) eggs to five 
similar impulses and compared hatch rates with those 
of matched controls. The chicken eggs were exposed 
on Day 2 of incubation, the most sensitive phase of 
development; the quail eggs at half-way through incu- 
bation, the time of exposure on the Dry, Tortugas. 
Hatch rates and weights between control and exposed 
embryos were not significantly different. 


PC A03/MF A01 
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DE91774543/GAR PC A09/MF A01 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 
Prediction of propagation of noise from wind tur- 
bines with regard to community disturbance. 

J. N. Pinder, M. A. Price, and M. G. Smith. 1990, 
192p ETSU-WN-5066 

U.S. Sales Only. 


A study has been undertaken with the aim of providing 
assistance for the estimation of noise levels propagat- 
ed from wind turbines. The estimated levels are for use 
in the assessment of environmental impact of potential 
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sites for wind turbine generators. A propagation model 
has been developed which takes account of the par- 
ticular characteristics of wind turbine operation includ- 
ing source elevation and wind conditions. This is an 
efficient ray-tracing model which has been applied to a 
parametric study of propagation influences. This has 
shown that there is an initial zone stretching from the 
wind turbine in which the influence of individual param- 
eters is small and gradual, whilst beyond this zone 
much more complex effects can be expected. The first 
zone reaches to several hundred metres downwind 
and background noise effects at large distances may 
cause this to be the region of dominant concern for 
some sites with few machines. The main characteris- 
tics predicted to have major influence on noise emis- 
sion levels are identified. (author). 


149,043 

MIC-91-02962/GAR PC E12/MF E01 
Newfoundland. Wildlife Division, St. John’s (Canada). 
Impacts of low-level jet fighter training on caribou 
populations in Labrador and northern Quebec. Re- 
vised edition. 

F. H. Harrington, and A. M. Veitch. c1990, 157p 


Since low-level jet training activities in Labrador and 
northern Quebec are proposed to increase three-fold 
by 1996, and further expansion of military training has 
been proposed through the establishment of a NATO 
base at Goose Bay, Labrador, a study was undertaken 
to investigate the potential short- and long-term ef- 
fects on caribou inhabiting the low-level training area. 
Short-term effects were assessed by observations of 
the reactions of caribou to low-level overflights, and by 
determining the relationship between an animal's daily 
exposure to low-level flying activity and its daily move- 
ment and activity level. Long-term effects were as- 
sessed by determining the relationship between an 
animal’s total seasonal exposure to low-level flying 
and its corresponding calf survival and habitat use pat- 
terns. 


149,044 

N91-22830/4/GAR 

Tech-U-Fit Corp., Alexandria, VA. 
Design Methodology for a Community Response 
Questionnaire on Sonic Boom Exposure. 

Final Report. 

J. E. Farbry, J. M. Fields, J. A. Molino, and G. A. 
Demiranda. May 91, 86p NAS 1.26:187503, TUF-90- 
07, NASA-CR-187503 

Contract NAS1-19060 

Prepared in Cooperation with Wyle Labs., Inc., Hamp- 
ton, VA; and Douglas Aircraft CO., Inc., St. Louis, MO. 


PC A05/MF A01 


A preliminary draft questionnaire concerning communi- 
ty response to sonic booms was developed. Interviews 
were conducted in two communities that had experi- 
enced supersonic overflights of the SR-71 airplane for 
several years. Even though the overflights had ceased 
about 6 months prior to the interviews, people clearly 
remembered hearing sonic booms. A total of 22 
people living in central Utah and 23 people living along 
Idaho/Washington state border took part in these 
interviews. The draft questionnaire was constantly 
modified during the study in order to evaluate different 
versions. Questions were developed which related to 
annoyance, startle, sleep disturbance, building vibra- 
tion, and building damage. Based on the data collect- 
ed, a proposed community response survey response 
instrument was developed for application in a full-scale 
sonic boom study. 
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149,045 


AD-A234 586/6/GAR PC A02/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Effect of Lindane on intestinal Nitroreductase, 
Azoreductase, Beta-Glucuronidase, Dechiorinase, 
and Dehydrochiorinase Activity. 

R. W. Chadwick, J. Chang, L. R. Forehand, J. E. 
Long, and M. C. Duffy. 1990, 10p AFOSR-91-0300, 
Availability: Pub. in Pesticide Biochemistry and Physiol- 
ogy, v38 p48-56 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
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149,046 

AD-A234 606/2/GAR PC A01/MF A01 
Mississippi Univ. Medical Center, Jackson. 
Potentiation of Bromotrichioromethane Hepato- 
— in Male Rats Exposed to 10 ppm Dieta 
Chlio one: Electron Microscopic and Biochemi- 
cal Study. 

O. M. Faroon, R. W. Henry, M. G. Soni, and H. M. 
Mehendale. 1990, 3p AFOSR-91-0302, 

Grant AFOSR-88-0009 

Availability: Pub. in Proceedings of the International 
Congress for Electron Microscopy (12th), p284-285 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


149,047 

AD-A234 728/4/GAR PC A02/MF A01 
Mississippi Univ. Medical Center, Jackson. Dept. of 
Pharmacology and Toxicology. 

Altered Hepatic rary! tatus in Chiordecone 
go bey rie ae 14 Hepatotoxicity. 

P. R. Kodavanti, U. P. Kodavanti, and H. M. 
Mehendale. 1990, 8p AFOSR-TR-91-0359, 

Grant AFOSR-88-0009 

Availability: Pub. in Biochemical Pharmacology v40 n4 
p859-866, 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


The highly unusual chemical interaction exemplified by 
chlordecone potentiation of CCi4 hepatotoxicity has 
been well characterized. The interaction results in the 
potentiation of halomethane hepatotoxicity at very 
small, nontoxic levels of CD and CCI4. Although the 
association between induction of the hepatic microso- 
mal cytochrome P450 (MFO) system and potentiation 
of halomethane hepatotoxicity is widely accepted, this 
interaction could not be explained by increased bioac- 
tivation of CCi4 or increased lipid peroxidation, be- 
cause our earlier experiments indicated that phenobar- 
bital does not potentiate CCI4 hepatotoxicity or letha- 
lity to nearly the extent that CD does, despite a greater 
induction of the hepatic MFO system. 


149,048 

AD-A235 140/1/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. 

Potentiation of 2,6-Dinitrotoluene Genotoxicity in 
Fischer 344 Rats by Pretreatment with Pentachior- 
ophenol. 

R. W. Chadwick, S. E. George, J. Chang, M. J. 
— and J. P. Dekker. 1991, 15p AFOSR-TR-91- 


0433, 

Grant AFOSR-ISSA-90-0029 

Availability: Pub. in Pesticide Biochemistry and Physiol- 
ogy, V39 p168-181 1991. Available only to DTIC users. 
No copies furnished by NTIS. 


The organochiorine pesticide, pentachlorophenol, a 
potent sulfotransferase inhibitor, reportedly reduces 
the binding of 2,6-dinitrotoluene, an industrial hepato- 
carcinogen to hepatic DNA by 95% after a single i.p. 
injection. Activation of 2,6-dinitrotoluene to genotoxic 
metabolites involves enzymes in both the liver and the 
intestinal flora. Since pentachlorophenol also has bac- 
tericidal activity and induces hepatic mixed function 
oxidase activity after longer treatment, the effect of 
pentachlorophenol on intestinal enzyme activity and 
the biotransformation of 2,6-dinitrotoluene to geno- 
toxic metabolites was studied after 1, 2, 4, and 5 
weeks of treatment. Male Fischer 344 rats were dosed 
daily, by gavage, with either 20 mg/kg pentachloro- 
phenol or the peanut oil vehicle. After 1, 2, 4, and 5 
weeks, select control and treated animals were inject- 
ed p.o. with 75 mg/kg 2,6-dinitrotoluene and trans- 
ferred to metabolism cages, where urine was collected 
for 24 hr and tested for mutagenic activity by the Ames 
Salmonella typhimurium reversion assay. 


149,049 

DE91622590/GAR PC A03/MF A01 
Nuclear Inst. for Food and Agriculture, Peshawar 
(Pakistan). 

Studies on the controlled release pesticide formu- 
lation for pest control in cotton using isotope 
technique. 

F. F. Jamil, M. J. Qureshi, and S. H. M. Naqvi. Jun 
89, 15p INIS-mf-12788 

NIFA annual report 1988-89. 

U.S. Sales Only. 


Cotton plants were treated with 14C-carbofuran, cold 
carbofuran formulation and granular carbofuran pesti- 


cides. Sampling of soil and formulation pieces from the 
field was done at the end of experiment. Data for 
insect attack was also recorded throughout the crop 
season. Cotton plants treated with cold carbofuran for- 
mulation and granular carbofuran, their soil samples 
and residual cold formulation pieces were analyzed by 
HPLC. (A.B). (Atomindex citation 22:025749) 


149,050 


DE91773718/GAR PC A06/MF A01 
Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Cooperative research projects of the Institute of 
H ‘ategeanry of Academia Sinica, Wuhan, P. 
China and the Institute of Ecological Chemistry of 
the Geselischaft fuer Strahlen- und Umweltfors- 
chung mbH Munich, 1981-1989. 

A. Yediler. 1990, 118p GSF-9/90 

U.S. Sales Only. 


This report provides coverage of scientific results ob- 
tained before 1988 in connection with a German-Chi- 
nese research project on the subjects of ecological 
chemistry/toxicology. It investigates into the accumu- 
lation and excretion of 14C-PCBs by Daphnia magna; 
residues from triazine herbicides in the soil; the accu- 
mulation and depuration of dichlorobiphenyl and trich- 
lorophenol during the development of rainbow trout 
embryos; the influence of environmental toxins on the 
ATPase activity of carp tissues (in Chinese); the ef- 
fects of xanthate in laboratory freshwater systems (in 
Chinese); the uptake and transfer of 14C-simetryne 
through the freshwater food chain as observed under 
laboratory conditions; the environmental behaviour of 
linear alkylbenzene sulfonates in aquatic ecosystems; 
and the effects that the size of microbial populations 
have on the — of linear alkylbenzene sulfon- 
ates in lakes. (KST). 


149,051 


PB91-193573/GAR PC A10/MF A02 
California Dept. of Food and Agriculture, Sacramento. 
Environmental Hazards Assessment Program. 
Sampling for Pesticide Residues in California Well 
Water. 1990 Update. Well inventory Data Base. 
Annual rept. 

C. Miller, M. Pepple, J. Troiano, D. Weaver, and W. 
Kimaru. 1 Dec 90, 203p EH-90-11 

See also report for 1989, PB90-258856. 


The Pesticide Contamination Prevention Act (PCPA), 
Assembly Bill 2021, became law on January 1, 1986. 
The PCPA (Food and Agriculture Code, Chapter 2 of 
Division 7, Article 15, Section 13152 (c)) requires the 
California Department of Food and Agriculture (CDFA) 
to maintain a statewide database of wells sampled for 
pesticide active ingredients; subsection (e) requires 
the CDFA, in consultation with the California Depart- 
ment of Health Services (CDHS) and the State Water 
Resources Control Board (SWRCB), to annually report 
the information contained in the database to the Legis- 
lature, the CDHS and SWRCB. The report is the fifth 
update to the first (1986) report, summarizing 18 agen- 
cies’ well — results submitted to the CDFA be- 
tween July 1, 1989 and June 30, 1990, which are now 
contained in the database. 


149,052 


PB91-193706/GAR PC A06/MF A01 
California Dept. of Food and Agriculture, Sacramento. 
Environmental Monitoring and Pest Management 
Branch. 

Presence of Bromacil, Diuron, and Simazine in Sur- 
face Water Runoff from Agricultural Fields and 
Non-Crop Sites in Tulare County, California. 

Final rept. 

A. L. Braun, and L. S. Hawkins. Feb 91, 121p PM-91- 
1 


To determine the presence and concentrations of her- 
bicides in runoff water following a rain or irrigation, the 
Pest Management Analysis and Planning Program 
(PMAP) of the California Department of Food and Agri- 
culture conducted a survey in Tulare County with the 
cooperation of the County Agricultural Commissioner, 
DuPont, and Ciba-Geigy. A number of wells in Tulare 
County have been found to contain residues of the ag- 
ricultural herbicides bromacil, diuron, and simazine. A 
better understanding of the possible role of surface 
runoff water from agricultural fields in transporting pes- 
ticides to ground water is needed. 





149,053 

PB91-193722/GAR PC A09/MF A01 
California Dept. of Food and Agriculture, Sacramento. 
Environmental Monitoring of Malathion Aerial Ap- 
plications Used to Eradicate Mediterranean Fruit 
Flies in Southern California, 1990. 

R. T. Segawa, J. A. Sitts, J. H. White, S. J. Marade, 
and S. J. Powell. Mar 91, 192p EH-91-3 


A Medfly infestation was discovered in Los Angeles 
County in July of 1989. Since the Medfly is one of the 
most destructive fruit pests, eradication measures 
were initiated as soon as the infestation was detected. 
One measure used was multiple aerial applications of 
malathion bait over 1,504 square kilometers (371,645 
acres) of urban areas within Los Angeles, Orange, Riv- 
erside, and San Bernardino Counties. Staff of the Cali- 
fornia ‘Department of Food and Agriculture measured 
levels of malathion and malaoxon (an oxidation prod- 
uct of malathion) on the ground, in water and in air re- 
sulting from aerial applications of a malathion bait mix- 
ture to eradicate the Mediterranean fruit fly (Medfly). 


149,054 

PB91-200253/GAR PC A03/MF A01 
NSI Technology Services Corp., Research Triangle 
Park, NC. 

Rat Strain and Stock Comparisons Using a Func- 
tional Observational Battery: Baseline Values and 
Effects of Amitraz. 

Journal article. 

V. C. Moser, K. L. McDaniel, and P. M. Phillips. 
c1991, 19p EPA/600/J-91/091 

Contract EPA-68-02-4450 

Pub. in Toxicology and Applied Pharmacology, v108 
n2 p267-283 Apr 91. Sponsored by Health Effects Re- 
search Lab., Research Triangle Park, NC. 


A functional observational battery (FOB) was utilized 
to assess the effects of 3-day exposure to the formam- 
idine pesticide amitraz in outbred Sprai pt peri | de- 
rived and inbred Fischer-344 derived (F344) rats (both 
from Charles River Laboratories), and in outbred Long- 
Evans rats obtained from two commercial suppliers 
(Charles River Breeding Laboratories and Blue Spruce 
Farms). Significant strain and stock differences were 
obtained in baseline values for one-third of the FOB 
measures. Characteristic signs of amitraz exposure 
consisting of increased excitability, hyperreactivity, 
and physiological and autonomic c anges, were evi- 
dent in all treated rats. These effects increased with 
repeated dosing, and many were still present 6 days 
after dosing. On individual measures, there were differ- 
ences between the strains and stocks in terms of sen- 
sitivity and time course of amitraz effects. In general, 
Blue Spruce Long-Evans rats displayed more effects 
of amitraz and F344 rats recovered more quickly than 
others. On the other hand, Sprague-Dawley rats 
showed the largest increases in the sensorimotor re- 
sponses to stimuli. 


149,055 
PB91-200303/GAR PC A02/MF A01 
Hae “aaa Services Corp., Research Triangle 


Sasbumnaiia of the Luteinizi 
Chiordimeform in Ovariectom! 
Female Rats. 

Journal article. 


Hormone Surge by 
‘ed, Steroid- 


J. M. Goldman, R. L. am. T. L. Edwards, G. L. 
Rehnberg, and W. K. McElroy. cFeb 91, 8p EPA/ 
600/J-91/096 

Contract EPA-68-02-4450 

Pub. in Pharmacology and Toxicology, v68 n2 p131- 
136 Feb 91. Sponsored by Health Effects Research 
Lab., Research Triangle Park, NC. Reproductive Toxi- 
cology Branch. 


The midcycle surge of luteinizing hormone (LH) from 
the pituitary provides the physiological trigger in the 
mammalian female for the process of ovulation. Ac- 
cordingly, any agent that compromises the LH surge 
could function as a Ss eee toxicant. The acari- 
cide chlordimeform (CDF) has previously been found 
to decrease serum LH, probably by altering the hypo- 
thalamic noradrenergic transmitter control of LH se- 
cretion. Separys, the present study focused on 
the effect of acute CDF administration on the appear- 
ance of the induced LH surge. Single intraperitoneal 
injections of CDF (0, 10, 25, 50 mg/kg) in OVX, estradi- 
ol - implanted female Lon “| -Evans rats Ss 5 
hrs prior to the expected surge caused a complete 
suppression at 25 and 50 mg/kg. Ten mg/kg had no 
effect on surge amplitude, but advanced the LH peak 
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by 2 hrs. Since CDF has been found to elevate serum 
corticosterone (CORT), 10 mg CORT/rat were given at 
different times prior to Pd surge. Following hrs of 

RT exposure, only a partial lowering was seen; 5 
hrs exposure were ineffective, indicating an indirect 
adrenal effect was not the principal route, but may ac- 
company an action of CDF on the hypothalamic mech- 
anisms regulating the surge. 


PB 1-200568/GAR PC A03/MF A01 
California Dept. of Food and A coeey Sacramento. 
Environmental Hazards Assessment Program. 

Monitoring of the 1990 Gypsy Moth Eradication 


- 

. Carr, R. T. wa, S. J. Richman, and V. 
pa Feb 91, 41p EH-91-1 
See also PB90-172594. 


The California Department of Food and Agriculture 
(CDFA) conducted an eradication program for 

moth in spring, 1990 which treated two small areas 
with the insecticide diflubenzuron. CDFA’s Environ- 
mental Hazards Assessment Program (EHAP) collect- 
ed foliage, air, water, and tank mix samples to monitor 
environmental concentrations of diflubenzuron result- 
ing from these treatments. Both the eradication and 
monitoring programs were similar to those conducted 
for the Gypsy Moth Program in Los Angeles County in 
1987. The objective this year was to monitor applica- 
tions and compare results with those found in 1987. 


149,057 

PBS1-200576/GAR PC A04/MF A01 
California Dept. of Food and Agriculture, Sacramento. 
— Monitoring and Pest Management 

ranc 
Environmental Monitoring Results of the Mexican 
Fruit — Program, San Diego County, 
ing 3 

Final rept. 

B. Turner, J. Waithman, and R. Segawa. Mar 91, 69p 
EH91-4 


The California Department of Food and Agriculture, 
Environmental Hazards Assessment Program, moni- 
tored three aerial applications of malathion during the 
Mexican Fruit Fly Eradication Program in El Cajon, San 
Diego County. Mass deposition, droplet size distribu- 
tion of malathion, and concentration of malathion and 
malaoxon in water and air were measured. Results 
were compared to 1990 Mediterranean Fruit Fly moni- 
toring results. 


149,058 

PB91-206581/GAR PC A04/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of Pesticide Programs. 

— PD-1: Initiation of Special 
‘evie 

30 Sep 87, 53p EPA/540/09-91/135 

See also PB88-179643. 

The Position Document addresses the risks and bene- 

fits of pesticide products containing Oxydemeton- 

Methyl. The Agency has determined that the use of 

products containing Oxydemeton-Methyl may meet or 

exceed a risk criterion described in 40 CFR Part 154. 

Potential hazards will be examined further to deter- 

mine the nature and extent of the risk, and considering 

the benefits of Oxydemeton-Methyl, whether such 


risks cause unreasonable adverse effects on the envi- 
ronment. 


149,059 

PBS1-206839/GAR PC A03/MF A01 

South Carolina Univ., Columbia. Dept. of Environmen- 

tal Health Sciences. 

Comparison and Evaluation of Field and Laborato- 

ry Toxicity Tests with Fenvalerate on an Estuarine 
rustacean. 


Journal article. 

D. S. Baughman, D. W. Moore, and G. |. Scott. 
c1989, 14p EPA/600/J-89/538 

Grant EPA-R-813138 

Pub. in Environmental Toxicology and Chemistry, v8 
p417-429 1989. Presented at the Symposium on 
Aquatic on of the Pyrethroid Insecticides, 
Annual Meeting of the Society of Environmental Toxi- 
cology and Chemistry (7th), Alexandria, VA., Novem- 
ber 2-5, 1986. Prepared in cooperation with CH2M Hill, 
Charleston, SC. Sponsored by Environmental Re- 
search Lab., Gulf Breeze, FL. 


Field and laboratory toxicity tests were conducted on 
the grass shrimp, Palaemonetes pugio, to evaluate the 


149,062 
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usefulness of laboratory testing in estimating mortality 
from fenvalerate exposure associated with agricultural 
runoff. The study examined an integrated approach for 
assessing the impacts of fenvalerate on estuarine 
fauna, using 96-h static-renewal and 6-h pulsed-dose 
laboratory toxicity tests and in situ toxicity tests. The 
laboratory toxicity tests with fenvalerate gave 96-h 
LC50 values ranging from 0.007 to 0.071 microgram/L 
and 6-h PDLC50 values ranging from 0.100 to 0.130 
microgram/L. Comparisons of results of two field 
toxicity tests with laboratory-derived LC50 values 
showed good agreement between field and laboratory 
toxicity data. The variation between field and laborato- 
ry toxicity tests may have been due to the limitations of 
the water sampling regime used in characterizing the 
pesticide exposure during the field toxicity tests. 
comparisons suggest that a combination of laboratory 
and field toxicity testing is required to estimate the 
actual field mortality from fenvalerate exposure associ- 
ated with agricultural runoff. Future studies should in- 
clude composite water sampling and more frequent 
discrete sampling methods to better characterize field 
exposure regimes. (Copyright (c) 1989 SETAC.) 


149,060 

PB91-207019/GAR PC A02/MF A01 
Corvallis Environmental Research Lab., OR. 

Brain Cholinesterase Activity of Bobwhite Acutely 
Exposed to Chiorpyrifos. 

Journal article. 

M. A. Cairns, C. C. Maguire, B. A. Williams, and J. K. 
Bennett. c1991, 10p EPA/600/J-91/108 

Pub. in Environmental Toxicology and Chemistry, v10 
p657-664 1991. Pang ng in he with NSI 
Technology Services Corp., Corvallis, O 


Northern bobwhite, Colinus virginianus, were orally 
— with the orga horus insecticide chior- 
ios to examine effects on pon cholinesterase 
U ChE) activity. Two-week-old quail were acutely ex- 
posed and euthanized at selected times following 
avai sing, ranging from 1 to 120 h later. The 
ChE activity was determined in treated birds and 
compared to concurrently tested control (corn oil) 
birds. It was found that a lag time of 2 to 4 h following 
dose exposure was necessary to detect significant 
AChE depression caused by chlorpyrifos. The lowest 
dose that produced ChE to detect significant ChE de- 
pression in these tests was between approximately 30 
and 50 mg chlorpyrifos/kg body weight, with some 
mortality occurring at the high end of that range. De- 
pression typically persisted for at least 24 h. 
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149,061 
DE91010087/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Heat transfer phenomena relevant to severe acci- 
dents. 


R. J. Daliman, and R. B. Duffey. 1990, 24p EGG-M- 
90119, CONF-900803-4 

Contract ACO7- 761015 570 

International heat transfer conference (9th), Jerusa- 
lem (Israel), 19-24 Aug 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A number of aspects of severe accidents have been 
reviewed, particularly in relation to the heat transfer 
characteristics and the important phenomena. It is 
shown that natural circulation, forced convection, and 
entrainment phenomena are important for both the re- 
actor system and ex-vessel events. It is also shown 
that the phenomena related to two component en- 
hanced heat transfer is important in the pool of molten 
core debris, in relation to the potential for attack of the 
liner structure and the concrete. These mechanisms 
are discussed within the general context of severe ac- 
cident progression. 26 refs. 


149,062 
DE91010208/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

C-14 release and tra wor orb nuclear waste 
repository in an unsaturat jum. 

W’ 8: Light, E. D. Zwahlen, T. H. Pigford P.L. 
Chambre, and W. W. L. Lee. Jun 90, aep LBL-28923 
Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


September 15,1991 135 
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The release of (sup 14)C as (sup 14)CO(sub 2) from 
partly failed spent fuel containers has been analyzed 
by the flow of gases into and out of the containers. 
This flow of gases is driven by pressure differences, 
which are in turn caused by heating by the spent fuel. 
In this analysis, the timing and size of holes in the con- 
tainers are assumed to be given. A better means of 
predicting the time distribution and sizes of penetra- 
tions in nuclear waste containers is needed. For the 
purposes of far-field transport calculations, we have 
adopted release rates that are shown to be bonding for 
the large range of hole sizes studied. The transport of 
released (sup 14)CO(sub 2) has been analyzed by 
transport in equivalent porous medium. The peak (sup 
14)CO(sub 2) concentration in pore gas at 350 m 
above the repository does not depend on the time of 
hole occurrence, although the time of penetration obvi- 
ously affects the arrival and duration of exposure to 
(sup 14)C. Nor does water saturation have much effect 
on peak concentration. In this analysis we have used a 
constant gas Darcy velocity. We performed limited 
sensitivity analysis on gas Darcy velocity by using 
values one order of magnitude above and below the 
published value. This probably gives us bounds on the 
likely gas Darcy velocity. Our calculations show that 
essentially all the released (sup 14)C will reach the 
ground surface in less than one half-life of (sup 14)C. 
However, the quantities of (sup 14)C reaching the 

round surface are so small that even if all containers 

ail at emplacement and conservative dose factors are 
used, the resultant inhalation dose to the maximally 
exposed individual is about 0.1% of natural back- 
ground radiation. 14 refs., 18 figs., 3 tabs. 


149,063 

DE91010211/GAR 
Lawrence Berkeley Lab., CA. 
Transient diffusion of radionuclides from a cylin- 
drical waste solid into fractured porous rock. 

J. Ahn, P. L. Chambre, and T. H. Pigford. Sep 90, 
44p LBL-25766 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


This paper presents the numerical results of an analyti- 
cal study for mass transfer and transport of radionu- 
clides released from a cylindrical waste solid into 
water-saturated fractured porous rock. The purposes 
of this study are (1) to predict the diffusive mass flux 
from a cylindrical waste solid into a planar fracture and 
the surrounding rock matrix for the low-flow conditions 
wherein near-field mass transfer is expected to be 
controlled by molecular diffusion and (2) to investigate 
the effects of cylindrical geometry and of multidimen- 
sional matrix diffusion including diffusion in the direc- 
tions parallel to the fracture plane. In the paper are 
presented the derivation of an analytical solution for 
the time-dependent mass transfer from the cylinder for 
low-flow conditions and computer-code implementa- 
tion and numerical results. The problem was first pro- 
posed and solved analytically by Chambre. Numerical 
results are shown for (1) the diffusive mass fluxes from 
the cylindrical waste solid into the fracture and into the 
rock matrix, (2) the diffusive mass flux across the rock/ 
fracture interface, and (3) the instantaneous concen- 
tration isopleths in the fracture and in the rock matrix. 
Comparison of the present cylindrical model with previ- 
ous planar models, wherein contaminant was as- 
sumed to be released only into the fracture and diffu- 
sion in the rock matrix was assumed to be one-dimen- 
sional perpendicular to the fracture plane, shows that 
the cylindrical model is more conservative than the 
planar models with respect to the mass transfer from 
the source into the fracture and with respect to the far- 
field transport, provided that diffusion is dominant in 
the fracture. 21 refs., 10 figs., 3 tabs. 
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149,064 

DE91010362/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

West Valley low-level radioactive waste site revis- 
ited: Microbiological analysis of leachates. 

J. B. Gillow, and A. J. Francis. Oct 90, 33p BNL- 
45756 

Contract ACO02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


The abundance and types of microorganisms in leach- 
ate samples from the West Valley low-level radioactive 
waste disposal site were enumerated. This study was 
undertaken in support of the study conducted by Ecol- 
ogy and Environment, Inc., to assess the extent of ra- 
dioactive gas emissions from the site. Total aerobic 
and anaerobic bacteria were enumerated as colony 
forming units (CFU) by dilution agar plate technique, 
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and denitrifiers, sulfate-reducers and methanogens by 
the most probable number technique (MPN). Of the 
three trenches 3, 9, and 11 sampled, trench 11 con- 
tained the most number of organisms in the leachate. 
Concentrations of carbon-14 and tritium were highest 
in trench 11 leachate. Populations of aerobes and an- 
aerobes in trench 9 leachate were one order of magni- 
tude less than in trench 11 leachate while the methan- 
ogens were three orders of magnitude greater than in 
trench 11 leachate. The methane content from trench 
9 was high due to the presence of a large number of 
methanogens; the gas in this trench also contained the 
most radioactivity. Trench 3 leachate contained the 
least number of microorganisms. Comparison of mi- 
crobial populations in leachates sampled from trench- 
es 3 and 9 during October 1978 and 1989 showed dif- 
ferences in the total number of microbial types. Vari- 
ations in populations of the different types of orga- 
nisms in the leachate reflect the changing nutrient con- 
ditions in the trenches. 14 refs., 3 figs., 4 tabs. 


149,065 

DE91010363/GAR PC A03/MF A01 
Maryland Univ., Baltimore. Dept. of Environmental 
Heaith and Safety. 

Application of best available science to the regula- 
tory process. Annual ‘ees report, (February 1, 
1990-January 31, 1991). 

A. A. Moghissi. 1991, 24p DOE/EW/00003-2 
Contract FG02-90EW00003 

Sponsored by Department of Energy, Washington, DC. 


The current grant is a continuation of a previous grant 
awarded to the Institute for Regulatory Science. In 
July, 1989, the functions of the Institute were trans- 
ferred to the University of Maryland and the studies 
started at the Institute were continued at the Universi- 
ty. The current ~~ started February 1, 1990. There- 
fore, much of the discussion in this progress report 
relies upon the grant funded at the Institute for Regula- 
tory Science. This progress report covers the period 
from February 1, 1990 to January 31, 1991. The objec- 
tive of the project is to assure that societal decisions 
are based on the best available science (BAS). A great 
deal of progress was made to establish relevant orga- 
nizations for the development of consensus on rele- 
vant scientific information. During the next year, em- 
phasis will be placed on Resource Conservation and 
Recovery Act (RCRA), particularly as related to its re- 
authorization and mixed waste. 


149,066 

DE91010586/GAR PC A03/MF A01 
Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV. 

Optimum silica flour-bentonite mixture for an engi- 
neered barrier. 

J. N. Walker, D. D. Daffern, and D. F. Emer. Jan 91, 
26p DOE/NV/10630-16 

Contract ACO8-89NV10630 

Sponsored by Department of Energy, Washington, DC. 


To dispose of low-level and mixed wastes (MAR) by 
burial, it is necessary to design an impermeable clo- 
sure, which limits water infiltration through the waste. 
Bentonite has very low permeability to water but can 
be subject to volume alterations. Over time, these al- 
terations can lead to channeling and subsequent per- 
meability increases. The fluid conductivity and bulk 
properties of silica flour and bentonite mixtures were 
tested to find a mixture that would retain the low con- 
ductivity of the bentonite while maintaining volumetric 
stability. Silica flour was chosen for its small grain size 
and spherical shape, and its similarity to silty soil. Test 
results indicate that a 90% silica flour and 10% ben- 
tonite mixture will provide the optimum properties for 
this application. 5 refs., 2 figs., 2 tabs. 


149,067 

DE91010635/GAR PC A04/MF A01 
Department of Energy, Washington, DC. Office of En- 
vironmental Restoration and Waste Management. 
Supplement analysis of transuranic waste charac- 
terization and repackaging activities at the Idaho 
National Engineering Laboratory in support of the 
Waste Isolation Pilot Plant test program. 

Mar 91, 69p DOE/EIS-0026-FS/SA1 


This supplement analysis has been prepared to de- 
scribe new information relevant to waste retrieval, han- 
dling, and characterization at the Idaho National Engi- 
neering Laboratory (INEL) and to evaluate the need for 
additional documentation to satisfy the National Envi- 
ronmental Policy Act (NEPA). The INEL proposes to 
characterize and repackage contact-handled transu- 


ranic waste to support the Waste Isolation Pilot Plant 
(WIPP) Test Phase. Waste retrieval, handling and 
processing activities in support of test phase activities 
at the WIPP were addressed in the Supplemental Envi- 
ronmental Impact Statement (SEIS) for the WIPP. To 
ensure that test-phase wastes are properly character- 
ized and packaged, waste containers would be re- 
trieved, nondestructively examined, and transported 
from the Radioactive Waste Management Complex 
(RWMC) to the Hot-Fuel Examination Facility for head- 
space gas analysis, visual inspections to verify content 
code, and waste acceptance criteria compliance, then 
repackaging into WIPP experimental test bins or re- 
turned to drums. Following en the character- 
ized wastes would be returned to the RWMC. Waste 
characterization would help DOE determine WIPP 
compliance with US Environmental Protection Agency 
regulations governing disposal of transuranic waste 
and hazardous waste. Additionally, this program sup- 
ports onsite compliance with Resource Conservation 
and Recovery Act (RCRA) requirements, compliance 
with the terms of the No-Migration Variance at WIPP, 
and provides data to support future waste shipments 
to WIPP. This analysis will help DOE determine wheth- 
er there have been substantial changes made to the 
proposed action at the INEL, or if preparation of a sup- 
plement to the WIPP Final Environmental Impact 
Statement (DOE, 1980) and SEIS (DOE, 1990a) is re- 
quired. This analysis is based on current information 
and includes details not available to the SEIS. 


149,068 

DE91010762/GAR 

EG and G, Inc., Las Vegas, NV. 
Assessing impacts on biological resources from 
site characterization activities of the Yucca Moun- 
tain Project. 

R. A. Green, M. K. Cox, T. B. Doerr, T. P. O'Farrell, 
and W. K. Ostler. 1991, 15p EGG-10617-2073, 
CONF-910435-64 

Contract ACO8-88NV10617 

American Nuclear Society (ANS) international high 
level radioactive waste management conference, Las 
Vegas, NV (USA), 28 Apr - 3 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


PC A03/MF A01 


An integrated impact assessment program was devel- 
of 


oped to monitor the possible effects of Site Character- 
ization Activities (SCA) on the biological resources of 
the Yucca Mountain area. The program uses control 
and treatment sites incorporating both spatial and tem- 
poral controls. The selection of biotic variables for 
monitoring was based on their relative importance in 
the ecosystem and their ability to provide information 
on potential impacts. All measures of biotic and abiotic 
variables will be made on the same sample plots to 
permit linking changes in variables to each other. 18 
refs., 1 fig., 1 tab. 


149,069 
DE91010968/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Dissolution characteristics of mixed UO(sub 2) 
powders in J-13 water under saturated conditions. 
E. Veleckis, and J. C. Hoh. Mar 91, 39p ANL-91/8 
Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


pees Yucca Mountain Project/Spent Fuel program at 

rgonne National Laboratory is designed to determine 

adionuclide release rates by exposing high-level 
wnat to repository-relevant groundwater. To gain ex- 
perience for the tests with spent fuel, a scoping experi- 
ment was conducted at room temperature to deter- 
mine the uranium release rate from an unirradiated 
UO(sub 2) powder mixture (14.3 wt % enrichment in 
(sup 235)U) to J-13 water under saturated conditions. 
Another goal set for the experiment was to develop a 
method for utilizing isotope dilution techniques to de- 
termine whether the dissolution rate of UO(sub 2) 
matrix is in accordance with an existing kinetic model. 
Results of these analyses revealed unequal uranium 
dissolution rates from the enriched and depleted por- 
tions of the powder mixture because of undisclosed 
differences between them. Although the presence of 
this inhomogeneity has precluded the application of 
the kinetic model, it also provided an opportunity to 
elaborate on the utilization of isotope dilution data in 
recognizing and quantifying such conditions. Detailed 
listings of uranium release and solution chemistry data 
are presented. Other problems commonly associated 
with spent fuel, such as the effectiveness of filtering 
media, the existence of uranium concentration peaks 
during early stages of the leach tests, the need for 





concentration corrections due to water replenishments 
of sample volumes, and experience derived from iso- 
tope dilution data are discussed in the context of the 
present results. 10 refs., 5 figs., 7 tabs. 


149,070 

DE91010985/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hanford Environmental Dose Reconstruction 
Project. Monthly report. 

Progress rept. 

S. M. Finch. Mar 91, 73p PNL-6450-41-HEDR 
Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The objective of the Hanford Environmental Dose Re- 
construction Project is to estimate the radiation doses 
that populations could have received from nuclear op- 
erations at Hanford since 1944. The project is being 
managed and conducted by the Pacific Northwest 
Laboratory (PNL) under the direction of an independ- 
ent Technical Steering Panel (TSP). The project is di- 
vided into the technical tasks which correspond to the 
path radionuclides followed, from release to impact on 
humans (dose estimates): source terms; environmen- 
tal transport; environment monitoring data; demo- 
graphics, agriculture, food habits; and environmental 
pathways and dose estimates. 3 figs., 2 tabs. 


149,071 

DE91011011/GAR PC A03/MF A01 
Princeton Univ., NJ. Center for Energy and Environ- 
mental Studies. 

Airflow measurement techniques applied to radon 
mitigation problems. 

D. T. Harrje, and K. J. Gadsby. 1989, 25p CONF- 
8909205-2 

Contract FG01-89CE21032 

AIVC conference on progress and trends in air infiltra- 
tion research (10th), Espoo (Finland), 25-28 Sep 1989. 
Sponsored by Department of Energy, Washington, DC. 


During the past decade a multitude of diagnostic pro- 
cedures associated with the evaluation of air infiltration 
and air leakage sites have been developed. The spirit 
of international cooperation and exchange of ideas 
within the AIC-AIVC conferences has greatly facilitated 
the adoption and use of these measurement tech- 
niques in the countries participating in Annex V. But 
wide application of such diagnostic methods are not 
limited to air infiltration alone. The subject of this paper 
concerns the ways to evaluate and improve radon re- 
duction in buildings using diagnostic methods directly 
related to developments familiar to the AIVC. Radon 
problems are certainly not unique to the United States, 
and the methods described here have to a degree 
been applied by researchers of other countries faced 
with similar problems. The radon problem involves 
more than a harmful pollutant of the living spaces of 
our buildings -- it also involves energy to operate radon 
removal equipment and the loss of interior conditioned 
air as a direct result. The techniques used for air infil- 
tration evaluation will be shown to be very useful in 
dealing with the radon mitigation challenge. 10 refs., 7 
figs., 1 tab. 


149,072 
DE91011049/GAR 
Battelle Pacific Northwest Labs., Richland, WA. 
Characterization of the Hanford Site and environs. 
C. E. eyes Mar 91, 190p PNL-7668 


PC A09/MF A01 


Contract ACO6-76RL01830 
Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy (DOE) proposes to site, 
construct, and operate a new production reactor 
(NPR) intended to produce materials for the US nucle- 
ar weapons program. The DOE has determined that 
this proposed action constitutes an action that may 
significantly affect the quality of the human environ- 
ment; therefore, the DOE is preparing an environmen- 
tal impact statement (EIS) to assess the potential im- 
pacts of the proposed action and reasonable alterna- 
tives on the human and natural environment. The 
NPR-EIS is being prepared in accordance with Section 
102(2)(C) of the National Environmental Policy Act of 
1969 (NEPA), as implemented in regulations (40 CFR 
1500--1508) promulgated by the Council on Environ- 
mental Quality (CEQ). Information on the potentially af- 
fected environment at the Hanford Site and its envi- 
rons was provided to ANL by PNL in various submis- 
sions during CY-1989, and some of that information 
was consolidated into this report, which is considered 
to be supporting documentation for the NPR-EIS. 93 
refs., 35 figs., 46 tabs. 
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149,073 
DE91011081/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
B Plant Secondary Containment Description and 
Analysis. 
S e Corcoran. 1991, 39p WHC-SD-HWV-TI-017- 
AL 
Contract AC06-87RL10930 
Sponsored by Department of Energy, Washington, DC. 


B Plant is in an upgrade mode preparing for its new 
mission to pretreat the neutralized current acid waste 
(NCAW) that will be processed at the planned Hanford 
Vitrification Plant (HWVP). NCAW generated by the 
solvent extraction portion of the Purex process is cur- 
rently stored in underground tanks at the U.S. Depart- 
ment of Energy Hanford Reservation 200 Area. It is the 
purpose of this document to describe the design and 
operation of the B Plant secondary containment 
system. The elements of the secondary containment 
system will function to prevent the release of process 
wastes or otherwise hazardous liquids to the environ- 
ment. 5 refs., 2 figs., 2 tabs. (MHB) 


149,074 

DE91011266/GAR PC AO5/MF A01 
Sandia National Labs., Albuquerque, NM. 
Comparison of two risk assessment methodolo- 
= high-level waste disposal in unsaturated 
media. 

P. A. Davis, D. P. Gallegos, T. M. Hake, N. E. 
Olague, and L. L. Price. Feb 91, 83p SAND-90-0574 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy (DOE) is responsible for 
designing, obtaining a license for, and constructing a 
geologic repository for the disposal of commercial 
high-level radioactive waste. The candidate repository 
site is currently at Yucca Mountain in Nevada. Part of 
DOE’s responsibility is to assess compliance with the 
appropriate environmental regulations, including the 
Environmental Protection Agency’s containment re- 
quirements in 40 CFR Part 191. Sandia National Lab- 
oratories (SNL) and Pacific Northwest Laboratories 
(PNL) have been contracted to aid DOE in the assess- 
ment of total systems performance. SNL has been 
tasked with evaluating and comparing the perform- 
ance assessment methodologies developed by PNL 
and SNL, as applied to one conceptual model. In this 
report, SNL has attempted to reproduce, by way of a 
benchmark exercise, the results of PNL’s preliminary 
risk assessment of the proposed repository at Yucca 
Mountain. In general, the results of the PNL analysis 
and the SNL benchmark of that analysis agreed quite 
well, in terms of both ground-water flow and transport 
of unretarded radionuclides. The largest discrepancy 
between the analyses was noted for transport of re- 
tarded radionuclides, and was the result of different 
techniques for calculating retardation factors. 27 refs., 
28 figs., 17 tabs. 


149,075 

DE91011801/GAR 

Hanford Works, Richland, WA. 
Calculation of Kr-85 releases. 
23 Nov 53, 5p HW-30071 
Contract ACO6-76RL01830 
Declassified 29 April 1991. Sponsored by Department 
of Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


PC A01/MF A01 


This memorandum gives a detailed description of one 
method used to compute Hanford Atomic Products 
Operation releases of Kr-85 to the atmosphere. The 
basis of this method is the relationship of the krypton 
present in the irradiated slugs to the plutonium 
present. 


149,076 

DE91011802/GAR 

Hanford Works, Richland, WA. 

Tritium release. 

28 Apr 54, 1p HW-31658 

Contract ACO6-76RL01830 

Declassified 15 Apr 1991. Sponsored by Department 
of Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In reference letter, the Hanford Operations Office of 
the Atomic Energy Commission requests that we for- 
ward data from the previous tritium program on tritium 


149,078 


Radiation Pollution & Control 


released to: (1) atmosphere; (2) ground; (3) cribbed 
liquid. The data are calculated and estimated since 
actual daily assay of the released quantity was not 
made. The data are the best and the only which are 
available on the subject. However, from new informa- 
tion which we have gained in this current program, we 
expect that these data are uncertain, in the aggregate, 
to the extent of about (plus minus) 20 same Tes plus 
uncertainty reported here is a result of possible unde- 
tected Toepler pump maifunction in the previous pro- 
gram. The minus uncertainty is a result of possible ex- 
cessive estimates of the quantity of tritium remaining in 
buried furnace pots. The data transcribed in this paper 
are corrected for decay and signify the total quantity of 
tritium remaining in the indicated location from the cu- 
mulative release as of the indicated date. 


149,077 

DE91622513/GAR PC AO5/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
Migration and ical transfer of radionuclides 
from shallow land burial. Final report of a co-ordin- 
ated research nee 1985-1989. 

Dec 90, 82p IAEA-TECDOC-579 

U.S. Sales Only. 


This document is the final report of the Coordinated 
Research Programme (CRP) on the Migration and Bio- 
logical Transfer of Radionuclides from Shallow Land 
Burial. It contains a description of the objectives of the 
CRP, its meetings, its achievements and the work of 
this individual members. Some early experiences in 
the operation of shallow land repositories have indicat- 
ed that in the short-term, at least, radioactive wastes 
can be disposed of safely. However, while these expe- 
riences are encouraging, the safety of shallow-land 
burial for radioactive wastes remains to be demon- 
strated in the longer term. Some of the industrialized 
and more developed countries represented have well 
established disposal programmes for low level wastes 
(UK, France, USA, Japan, Sweden, Czechoslovakia, 
Argentina, India) while some of the developing coun- 
tries represented are still at the preliminary planning 
stage (Thailand, Iraq). Accordingly, the interests of the 
participants are concerned with different aspects. 
Those from countries with existing facilities tend to be 
more interested in the development and improvement 
of safety assessment techniques and of a coherent 
long term disposal philosophy. Participants from coun- 
tries without disposal facilities tend to be mainly con- 
cerned with basic experimental studies aimed at ob- 
taining an understanding of radionuclide behaviour in 
soils. However, this division was by no means com- 
plete and on-going experimental studies were also re- 
ported by participants from USA, Canada and France. 
A total of 11 research agreements and 5 research con- 
tracts were allocated, but in addition a number of inde- 
pendent observers attended each of the three Re- 
search Coordination Meetings (RCMs). The RCMs 
were held in Vienna 4-8 November 1985, Oak Ridge, 
Tennessee, USA, 7-11 September 1987, and Paris, 
France 17-21 April 1989. Refs, figs and tabs. (Atomin- 
dex citation 22:025545) 


149,078 

DE91622595/GAR PC A03/MF A01 
Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. 

sup 137Cs-activity concentration in milk two years 
after the Chernobyl accident compared to deposi- 
tion rates. 

K. Mueck, M. H. Gerzabek, and F. Steger. Nov 90, 
19p OEFZS-4562 

This paper was presented at the EC-Workshop ‘Trans- 
fer of radionuclides in natural and semi-natural envi- 
ronments’ in Passariano (IT), held 11-15 Sep 1990. 
U.S. Sales Only. 


Due to large differences in precipitation levels in Aus- 
tria at the time of the Chernobyl accident a wide range 
in ground deposition of Cs-isotopes was observed in 
Austria. Accordingly, large regional variations in the ac- 
tivity concentrations in foodstuff were observed. While 
in the first year on the accident the regional distribution 
of the activity concentration is practically identical with 
the deposition pattern, in the following years large dis- 
crepancies between food activity concentration and 
deposition levels are apparent. Milk was chosen as a 
sensitive indicator of activity concentrations in food 
and fodder as milk averages over a great number of 
animals and fodder area. (sup 137)Cs-activity concen- 
trations measured in large collective samples are com- 
pared to ground deposition of (sup 137)Cs in that area. 
Ratios between milk activity concentration and deposi- 
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tion levels vary by more than a factor 10 with the high- 
est ratios observed in extensively cultivated areas. 
These may be grouped into three categories with high, 
medium and very low fixation of Cs caused by soil type, 
but predominantly by organic content and depth of the 
soil profile. The reduction factor in (sup 137)Cs-avail- 
ability as indicated by the activity concentration in milk 
from first to third year amounted to 0,003 - 0,04 in most 
areas while in Alpine pastures only a minor reduction 
of less than 60 % was observed. (Authors) 12 refs., 3 
tabs., 1 fig. (Atomindex citation 22:025757) 


149,079 

DE91622709/GAR PC A05/MF A01 
UKAEA Atomic Energy Establishment, Winfrith (Eng- 
land). Chemistry Div. 

Penetration of aerosols through fine capillaries. 

J. P. Mitchell, R. T. Edwards, and M. H. E. Ball. Oct 
89, 85p AEEW-R-2558 

U.S. Sales Only. 


A novel experimental technique has been developed 
to study the penetration of aerosol particles ranging 
from about 1 to 15 (mu)m aerodynamic diameter 
through capillaries varying from 20 to 80 (mu)m bore 
and from 10 to 50 mm in length. When the driving pres- 
sure was 100 kPa, the penetration of the airborne par- 
ticles was considerably smaller than expected from a 
simple comparison of particle diameter with the bore of 
the capillary. Particle size distributions determined 
after penetration through the capillaries were in almost 
all cases similar to the particle size distribution of the 
aerosol at the capillary entrance. This lack of size-se- 
lectivity can be explained in terms of the capillary be- 
having as a conventional suction-based sampler from 
a near still (calm) air environment. The resulting parti- 
cle penetration data are important in assessing the po- 
tential for the leakage of aerosols through seals in con- 
tainers used to transport radioactive materials. 
(author). (Atomindex citation 22:026246) 


149,080 

DE91623330/GAR PC A06/MF A01 
Lund Univ. (Sweden). Dept. of Ecology. 

Effects of biotic and abiotic factors on the accu- 
mulation of radionuclides in Fucus vesiculosus L. 
Diss. (FD). 

L. Carlson. 24 Oct 90, 122p LUNBDS-NBLI-90-1020- 


112 
U.S. Sales Only. 


Fucus vesiculosus has been used as an indicator for 
the occurrence of radionuclides in the marine environ- 
ment. A prerequisite in using mp organisms as 
indicators is that the autecology of the organisms in 

uestion be well known. Growth, reproduction and in- 

ividual biomass changes of tissues of different ages 
were studied in a Fucus vesiculosus population from 
the Oeresund, southern Sweden. The new vegetative 
fronds grown during the year accounted for about 80% 
of the total plant biomass in the autumn and this could 
affect the total activity concentration of long-lived ra- 
dionuclides measured ir whole plants of F. vesiculo- 
sus. Thus, a discharge of long-lived radionuclides 
during winter or spring gives a higher increase than a 
discharge during autumn. Differences in uptake and re- 
lease of (sup 54)Mn and (sup 60)Co were observed 
between F. vesiculosus and its epiphytes but also be- 
tween different tissues within the Fucus plant. Highest 
uptake and release were measured for the filamentous 
epiphyte Pilayella littoralis followed by the new vegeta- 
tive fronds of F. vesiculosus after transplantation in 
situ from an area outside Barsebaeck nuclear power 
station, southern Sweden, to an area with low concen- 
tration of the radionuclides studied and vice versa. Sa- 
linity effects on the accumulation of radionuclides in F. 
vesiculosus were studied experimentally. Accumula- 
tion of (sup 137)Cs, (sup 54)Mn, (sup 65)Zn and (sup 
60)Co was significantly higher in algae grown at 8 per- 
mille than at 15 and 24 permille, respectively. Most 
pronounced salinity effects were observed for (sup 
137)Cs. The impact of the Chernobyl accident was in- 
vestigated in the Baltic Sea using F. vesiculosus. The 
Chernobyl accident contributed to the radioactivity in 
the Baltic Sea primarily concerning radiocaesium. 
(author). (Atomindex citation 22:028497) 


149,081 

DE91749037/GAR PC A04/MF A01 
Service Central de Protection Contre les Rayonne- 
ments lonisants, Le Vesinet (France). 

Tableaux mensuels des mesures. Fevrier 1990. 
(Monthly results of measurements, February 


1990). 
Feb 90, 58p SCPRI-RM-2-1990 
In French. 
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This report of the SCPRI exposes an interpretation of 
the principal results concerning the routine monitoring 
of environmental radioactivity in France: atmospheric 
dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vege- 
tables, fishes), sea water around nuclear plant sites 
and other sites. The activities of various radioisotopes 
are presented in tables. (ERA citation 91:010992) 


149,082 

DE91749038/GAR PC A04/MF A01 
Service Central de Protection Contre les Rayonne- 
ments lonisants, Le Vesinet (France). 
Tableaux mensuels des mesures. Mai 1990. 
(Monthly results of measurements, May 1990). 

May 90, 57p SCPRI-RM-5-1990 

In French. 

U.S. Sales Only. 


This report of the SCPRI exposes an interpretation of 
the principal results concerning the routine monitoring 
of environmental radioactivity in France: atmospheric 
dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vege- 
tables, fishes), sea water around nuclear plant sites 
and other sites. The activities of various radioisotopes 
are presented in tables. (ERA citation 91:010993) 


149,083 

DE91749039/GAR PC AO5/MF A01 
Service Central de Protection Contre les Rayonne- 
ments lonisants, Le Vesinet (France). 

Tableaux mensuels des mesures. Juin 1990 avec 
supplement relatif au 2eme trimestre 1990. 
(Monthly results of measurements, Jun 1990 with 
supplement related to 1990 second quarter). 

Jun 90, 78p SCPRI-RM-6-1990 

In French. 

U.S. Sales Only. 


This report of the SCPRI exposes an interpretation of 
the principal results concerning the routine monitoring 
of environmental radioactivity in France: atmospheric 
dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vege- 
tables, fishes), sea water around nuclear plant sites 
and other sites. The activities of various radioisotopes 
are presented in tables. (ERA citation 91:010994) 


149,084 

DE91749040/GAR PC A03/MF A01 
Service Central de Protection Contre les Rayonne- 
ments lonisants, Le Vesinet (France). 

Tableaux mensuels des mesures. Juillet 1990. 
(Monthly results of measurements, Jul 1990). 

Jul 90, 50p SCPRI-RM-7-1990 

In French. 

U.S. Sales Only. 


This report of the SCPRI exposes an interpretation of 
the principal results concerning the routine monitoring 
of environmental radioactivity in France: atmospheric 
dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vege- 
tables, fishes), sea water around nuclear plant sites 
and other sites. The activities of various radioisotopes 
are presented in tables. (ERA citation 91:010995) 


149,085 

DE91749041/GAR PC A03/MF A01 
Centre d’Etude sur |’Evaluation de la Protection dans 
le Domaine Nucleaire, Fontenay-aux-Roses (France). 
Les activites liquides et gazeuses rejetees par les 
reacteurs a eau pressurisee: une comparaison 
internationale entre 1975 et 1988. (international 
comparison on radioactive releases of PWR be- 
tween 1975 and 1988). 

—_— and M. Tabare. Feb 90, 45p CEPN- 

1 

In French. 

U.S. Sales Only. 


This report presents the main results of a comparison 
on radioactive releases from 135 PWRs in the follow- 
ing countries: Belgium, Federal Republic of Germany, 
Finland, France, Japan, Sweden, Switzerland and the 
United States. For liquid releases, distinctions have 
been undertaken between tritium and no tritium activi- 
ties and for gaseous releases between noble gases 
and halogens-aerosols. Data has been collected from 
literature published or by contacting utilities adminis- 
trative staff or authorities in order to constitute a data 
base. As regards this comparison however, reactors, 


the commercial operation of which started prior to July 
1974, have been excluded. (ERA citation 91:009927) 


149,086 

DE91749045/GAR PC A10/MF A02 
CEA Centre d’Etudes Nucleaires de Cadarache, Saint- 
Paul-les-Durance (France). 

Modelisation numerique des transferts de radioe- 
lements artificiels en Mer de Manche. (Processus 
hydrodynamiques, biologiques et sedimentaires). 
(Numerical model of artificial radionuclides trans- 
fers in the English Channel. (Hydrodynamical, bio- 
logical and sedimentary processes)). 

Thesis. 

J. Le Fur. 1989, 215p CEA-R--5521 

In French. 

U.S. Sales Only. 


The paper examines a method of evaluation, using nu- 
merical techniques, of the fate of radioelements re- 
leased by chronic or accidental discharge into the eco- 
system of the English Channel. In areas close to the 
reprocessing center at La Hague, a statistical study is 
used to establish a direct relation between quantities 
of ruthenium-106 released by the discharge source 
and concentrations of the radioelement in marine 
algae. A multidisciplinary model is developed for gen- 
eral case. The constituents studied are the liquid envi- 
ronment (radioelement vector), particulate matter (ra- 
dioelement trap) and live macroorganisms (radioele- 
ment receptors). Dispersion of radioelements in the 
liquid environment is calculated using different models 
for estimating tidal currents (resolution of the Saint- 
Venant system), the transport of bodies of water and 
radioelement diffusion. Radioelement fixing in particu- 
late matter is formalized using and adjustment coeffi- 
cient integrated into the diffusion equation. Transfers 
of radioelements between the liquid phase and the or- 
ganisms are modelized using a system of compart- 
ments; fluctuations in the discharge source are taken 
into account in the formulation. All the models are inte- 
grated into a calculation system which enables them to 
be used automatically in sequence. Estimates for cur- 
rents and trajectories are in agreement with observa- 
tions and enable short term applications of the system 
to be contemplated. The model of radioelement trans- 
fer to organisms is validated using a pair of experi- 
ments carried out in situ. Points remaining to be speci- 
fied mainly concern the transfer to particulate matter, 
the calibration of the system for long term studies and 
certain factors to be included in the model of radioele- 
ment transfer to organisms. (ERA citation 91:011041) 


149,087 

DE91749065/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses (France). Dept. de Protection Sanitaire. 
Numerical three-dimensional ocean general circu- 
lation and radionuclides dispersion model. 

M. Chartier, O. Marti, and P. Andrich. 1988, 15p 
CEA-CONF-10357, CONF-880772 

International symposium on refined flow modelling and 
turbulence measurements (3rd), Tokyo (Japan), 26-28 
Jul 1988. 

U.S. Sales Only. 


The dispersion of radioactive waste disposed of in the 
deep-sea or transferred from the atmosphere is a com- 
plex hydrodynamic problem concerned by space 
scales as large as the world ocean. The recent devel- 
opment in the high-speed computers has led to signifi- 
cant progress in ocean modelling and now allows a 
thorough improvement in the accuracy of the simula- 
tions of the nuclides dispersion in the sea. A three-di- 
mensional ocean general circulation model has been 
recently developed in France for research and engi- 
neering purposes. The model solves the primitive 
equation of the ocean hydrodynamics and the advec- 
tion-diffusion equation for any dissolved tracer. The 
code has been fully vectorized and multitasked on 1 to 
4 processors of the CRAY-2. (ERA citation 91:011040) 


149,088 

DE91772213/GAR PC A04/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 
Development of an atmospheric dispersion and 
dose calculation code for real-time response by 
using small-scale computer. 

M. Chino, Oct 90, 71p JAERI-M-90-173 

In Japanese. 

U.S. Sales Only. 


This report describes a development of a wind field 
calculation code and an atmospheric dispersion and 





dose calculation code which can be used for real-time 
prediction in an emergency. Models used in the com- 
puter codes are a mass-consistent model for wind field 
and a particle diffusion model for atmospheric disper- 
sion. In order to attain quick response even when the 
codes are used in a small-scale computer, high-speed 
iteration method (MILUCR) and kernel density method 
are applied to the wind field model and the atmospher- 
ic and dose calculation model, respectively. In this 
report, numerical models, computational les, relat- 
ed files and calculation examples are shown. (author). 


149,089 

MIC-91-03034/GAR PC E12/MF E01 
Ministry of Environment, Nanaimo (British Columbia). 
Waste Management Branch. 

Contaminated sites management in the Province 
of British Columbia: A review of provincial roles 
and responsibilities. 

L. B. Huestis. c1990, 107p 


Site redevelopments have increased the urgency of 
establishin 1.4 objectives for contaminated site manage- 
ment in B.C., and reflecting these objectives in provin- 
cial legislation. This study addresses proposals to deal 
with contaminated sites which fall outside the scope of 
current provincial legislation. The report identifies the 
various concerns and issues raised; looks at the scope 
of legislative authority, the processes for assessment 
and remediations, and the assignment of costs for 
clean-up; reviews the extent and distribution of existing 
legislative authority between provincial and local gov- 
ernments; reviews the principles governing govern- 
ment liability; and describes the comparative legisla- 
tion in the U.S., the Netherlands, Ontario and Quebec. 


149,090 
MIC-91-03156/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 
Shaft backfill study: High-pressure compression 
cell and preliminary data. 
Report no. 90-129-K. 

T. Chan, and K. C. Lau. c1990, 58p 


A high-pressure compression cell with a maximum al- 
lowable applied pressure of 7 MPa, was designed and 
constructed for performing compression tests on com- 
pacted, swelling and nonswelling clay-based speci- 
mens. The testing program was part of a comprehen- 
sive study on the properties of shaft backfill related to 
the interactions between the backfill and the host rock. 
The report first summarizes earlier work done on shaft 
backfill in the past few years. It then describes in detail 
the design and calibration of the high-pressure com- 
pression cell. Some preliminary compression test re- 
sults are also presented. 


149,091 

MIC-91-03283/GAR PC E12/MF E01 
Ontario Ministry of the Environment, Toronto. Waste 
Management Branch. 

Guidance manual for hazardous waste categoriza- 
tion and review program: Report. 

c1991, 127p ISBN-0-7729-7960-X 


In order to ensure proper handling and disposal of 
wastes, Regulation 309 under the Environmental Pro- 
tection Act provides definitions of hazardous wastes, 
and details the requirements for generators, carriers 
and receivers for waste registration and manifesting. 
The classification of hazardous wastes is achieved by 
a listing/testing approach, with the Regulation allowing 
for review and continual updating of the Schedules. 
This document provides details of the categorization 
(listing) process, including the criteria under various 
legislation and that under Regulation 309; the actual 
listing process; and preparation and content of the list- 
ing document. 


149,092 
MIC-91-03315/GAR 
Atomic Energy Control Board, Ottawa (Ontario). 
Screening human populations for abnormal radio- 
sensitivity. 

Research report no. INFO-0361. 

N. E. Gentner. c1990, 75p 


PC E07/MF E01 


While the majority of human malignant neoplasms can 
be causally related to environmental agents, there is 
increasing recognition of the role played by predispos- 
ing host factors, such as genetic variations, in re- 
sponse to carcinogen exposure. A relatively rapid and 
inexpensive in vitro ‘growback’ assay was developed 
that uses the irradiated vs. the unirradiated re-growth 
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responses of lymphoblastoid cell lines developed from 
individual donors as an estimator of donor radiore- 
sponse. This report presents an estimate of the pro- 
portion of strains derived from various study popula- 
tions that may be regarded as exhibiting abnormal ra- 
dioresponse. The study emphasized hypersensitivity, 
because of the known radiation-hypersensitivity and 
cancer-proneness associated with the genetic disor- 
der ataxia-telangiectasia. 


149,093 
PBS91-183566/GAR PC A11/MF A02 
ICF, Inc., Fairfax, VA. 
National Radon Contractor ee (RCP) Pro- 

ram. Proficiency Report, June 1991. 

lun 91, 234p EPA/520/1 91/016 

Contract EPA-68-D-90170 
See also PB91-131300. , by Office of Radi- 
ation Programs, Washington, DC. 


The primary objective of the U.S. Environmental Pro- 
tection Agency's (EPA) efforts to address the indoor 
radon problem is to reduce radon levels in buildings 
throughout the country. Achieving the objective re- 
quires a nationwide supply of capable radon mitigation 
contractors. In the Indoor Radon Abatement Act of 
1988, Congress authorized EPA to establish a pro- 
gram to evaluate radon mitigation contractors and to 
provide the information to the public in cooperation 
with the States. The Radon Contractor Proficiency 
(RCP) Program was developed to assist States, EPA 
Regions, local government officials, and the public in 
selecting contractors who have demonstrated their 
proficiency in reducing indoor radon levels. The pro- 
gram is managed by the EPA Office of Radiation Pro- 
grams’ Radon Division. Under the voluntary program, 
radon contractors demonstrate their proficiency by 
meeting specific Program requirements. Individual 
contractors who meet these requirements are then 
listed in periodic RCP Proficiency Reports. 


149,094 
PB91-206805/GAR PC A03/MF A01 
National Air and Radiation Environmental Lab., Mont- 
iomery, AL. 
nvironmental Radiation Data. Report 62, April- 
June 1990. 
Dec 90, 50p EPA/520/5-91/013 
See also PB91-178996. 


Environmental Radiation Data (ERD) contains data 
from the Environmental Radiation Ambients Monitor- 
ing System (ERAMS). Data from similar networks op- 
erated by contributing States, Canada, Mexico, and 
the Pan American Health Organization are reported in 
the ERD when available. The ERAMS is comprised of 
nationwide sampling stations that provide air, surface, 
and drinking water and milk samples from which envi- 
ronmental radiation levels are derived. Sampling loca- 
tions are selected to provide optimal population cover- 
age while functioning to monitor fallout from nuclear 
devices and other forms of radioactive contamination 
of the environment. The radiation analyses performed 
on these samples include gross beta levels, gamma 
analyses for fission products, and specific analyses for 
uranium, plutonium, strontium, iodine, radium, krypton, 
and tritium. 


149,095 
PB91-207829/GAR PC A05/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
Palo Bilthoven (Netherlands). 

leten van Radioactieve 
Vanuit de Lucht. Gebruik van de In-situ — 
spektrometrie Methode (Measurements of Deposi- 
tion of Radioactive Materials on the Ground Sur- 
face from a Height. Use of the In-situ gamma Spec- 
trometry Method). 

. Loman, C. R. ter Kuile, and H. Slaper. Sep 90, 

84p RIVM-249000001 
Text in Dutch; summary in English. 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


In-situ gamma spectrometry can be used to determine 
the qualitative and quantitative deposition of radioac- 
tive materials on the ground surface. By applying the 
in-situ spectrometry method using either a helicopter 
or an airplane, large areas can be scanned in a short 
period of time. In the report the results of in-situ 
gamma spectroscopic measurements taken from a 
helicopter are described. Measurements were carried 
out using a single point source, a field of 36 point 
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sources, and using the present ground contamination 
due to the fallout from the Chernobyl accident and 
atom bombs. The results of these measurements were 
used to determine calibration factors, which were in 
agreement with a calibration obtained using more 
simple (and less expensive) laboratory measurements 
in combination with flux calculations. 
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AD-A234 855/5/GAR 
Armstrong Lab., Brooks AFB, TX. 
Wastewater Characterization Survey, Vandenberg, 
AFB, CA. 

Final rept. 25 Sep-5 Oct 90. 

R. P. McCoy. Mar 91, 105p Rept no. AL-TR-91-0007 


PC A06/MF A01 


A waste water characterization survey was conducted 
from 25 September to 5 October 1990 at Vandenberg 
AFB, California. The purpose of this survey was to re- 
spond to a Notice of Violation (NOV) concerning con- 
centrations of hazardous materials such as benzene 
and toluene in the waste water discharged from Van- 
denberg AFB and to characterize the general quality of 
the base’s waste water as a condition of a new waste 
water discharge permit. Results of the sampling 
showed no detectable levels of benzene in any of the 
samples collected. Low concentrations of toluene 
were found in the waste water existing the base hous- 
ing area (an average 9-day concentration of 10 ug/1) 
and in the influent the Lompoc POTW received from 
Vandenberg AFB (an average 9-day concentration of 
less than 1 ug/1). This would indicate the source of the 
toluene may be disposal of household hazardous 
waste or moonlighting activities in the housing area. 
Photoprocessing waste water discharged from Bidg 
9340 was found to exceed permit limits. The City of 
Lompoc was complying with requirements of the feder- 
al Pretreatment Standard. It was recommended the 
base develop a household hazardous waste manage- 
ment plan and that the discharge from Bidg 9340 be 
properly treated by a silver recovery unit prior to dis- 
charge into the sanitary sewer. 


149,097 


AD-A234 861/3/GAR 
Armstrong Lab., Brooks AFB, TX. 
Oily Waste Disposal Survey, South Tank Farm, 
Lajes Field, Azores. 

Final rept. 12-17 Jun 90. 

R. D. Binovi. Mar 91, 51p Rept no. AL-TR-91-0024 


PC A04/MF A01 


A survey of the wet and dry sludge pits at the South 
Tank Farm, Lajes Field, Azores was performed by 
members of the AFOEHL. Samples of the waste water 
and sludge from the wet sludge pit (WSP) were taken 
as well as from the dry sludge pit. Bioremediation stud- 
ies, incineration, and carbon adsorption studies were 
performed. The characterization of the waste water 
from the WSP revealed a one phase mixture of mostly 
soluble oils and grease with an average COD concen- 
tration of 1760 and a BOD of 407 mg/1. Oils and 
grease concentrations were in the 10 mg/1 range. The 
characterization of the sludge revealed 43% organics 
and concentrations of metals not high enough for con- 
sideration as hazardous waste. The sludge from the 
DSP also did not have levels of metals high enough for 
special disposal as hazardous waste. The WSP waste 
water was slow to degrade biologically through stimu- 
lation of indigenous organisms. Carbon was effective 
in removing COD. The WSP waste water has subse- 
quently been released to the Praia Bay and the sludge 
recovered and drummed. Recommendations included 
the construction of a secondary sewage treatment 
plant to service the base, airport, and Praia, the con- 
struction of a sludge drying facility and testing of the 
dried sludge for ultimate disposal. 


149,098 

DE91009495/GAR PC A06/MF A01 
Department of Energy, Washington, DC. Environmen- 
tal Guidance Div. 


September 15, 1991 139 
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Obtaining variances from the treatment standards 
of the RCRA Land Disposal Restrictions. Environ- 
mental Guidance. 

May 90, 122p DOE/EGD-RCRA-001/0590 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The Resource Conservation and Recovery Act 
(RCRA) Land Disposal Restrictions (LDRs) (40 CFR 
268) impose specific requirements for treatment of 
RCRA hazardous wastes prior to disposal. Before the 
LDRs, many hazardous wastes could be land disposed 
at an appropriately designed and permitted facility 
without — treatment. Thus, the LDRs consti- 
tute a major change in the regulations pee haz- 
ardous waste. EPA does not regulate the radioactive 
component of radioactive mixed waste (RMW). How- 
ever, the hazardous waste component of an RMW is 
subject to RCRA LDR regulations. DOE facilities that 
manage hazardous wastes (including radioactive 
mixed wastes) may have to alter their waste-manage- 
ment practices to comply with the regulations. The pur- 
pose of this document is to aid DOE facilities and oper- 
ations offices in determining (1) whether a variance 
from the treatment standard should be sought and (2) 
which type (treatability or equivalency) of petition is ap- 
propriate. The document also guides the user in pre- 
paring the petition. It shall be noted that the primary 
responsibility for the development of the treatability 
petition lies with the generator of the waste. 2 figs., 1 
tab. 


149,099 
DE91010052/GAR PC A03/MF A01 
EG and G Idaho, Inc., idaho Falls. 

How does one communicate ‘isolation of wastes 
from people and environments.’. 

H. W. Reno, W. C. Lattin, and J. C. Walters. 1991, 
20p EGG-M-90419, CONF-910270-38 

Contract ACO7-761D01570 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991 ” eee by Department of Energy, Washing- 
ton, DC. 


Federal and state laws, rules, and regulations govern- 
ing/controlling management of radioactive, hazard- 
ous, and mixed radioactive-hazardous wastes are re- 
plete with discussions about storage and disposal. 
Whereas the meanings of these words are clear and 
simple, politicians, regulators, engineers, and scien- 
tists have so twisted the meanings that differences be- 
tween them are slurred. This paper focuses on the 
misuse of these words and contends that what federal 
and state governments, scientific and engineering 
communities, and other parties want is isolation of 
wastes from people and environments. The paper il- 
lustrates how ancient peoples successfully isolated 
their trinkets from people and environments for millen- 
nia, using mostly stone-age tools. It argues that 
modern man should be capable of isolating his exotic 
trinkets from the same for multiple millennia, using 
modern metallurgical techniques, ceramic chemistry, 
and computer wizardry, augmented by a more precise 
vocabulary and revised educational strategy. 31 refs. 


149,100 

DE91010110/GAR PC A04/MF A01 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

Hanford Site annual waste reduction report, 1990. 
D. H. Nichols. Mar 91, 65p DOE/RL-91-18 


The US Department of Energy-Richland Operations 
(DOE-RL) has developed and implemented a Hanford 
Site Waste Minimization and Pollution Prevention 
Awareness Plan that provides overall guidance and di- 
rection on waste minimization and pollution prevention 
awareness to the four contractors who manage and 
operate the Hanford Site for the DOE-RL. Waste re- 
duction at DOE-RL will be accomplished by following a 
hierarchy of environmental protection practices. First, 
eliminate or minimize waste generation through source 
reduction. Second, recycle (i.e., use, reuse, or reclaim) 
potential waste materials that cannot be eliminated or 
minimized. Third, treat all waste that is nevertheless 
generated to reduce volume, toxicity, or mobility 
before storage or disposal. The scope of the waste re- 
duction program will include non-hazardous, hazard- 
ous, radioactive-mixed, and radioactive wastes. Haz- 
ardous waste generation was reduced by 148,918 kg 
during the 1990 reporting period, which was primarily 
the result of source reduction efforts involving excess 
materials and product substitution. Radioactive-mixed 
waste production was reduced by more than 4,000 
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metric tons. The driving force for this increased sav- 
ings over previous years was an anticipated shortage 
of adequate tank storage space. Adjusting the solvent 
extraction start-up parameters at the PUREX facility 
and better management of waste during transfers to 
tank storage account for more than 90% of the total 
reduction. Recycling of low-level waste amounted to 
612 kg, and source reduction of TRU waste contribut- 
ed another 800 kg in savings. A detailed breakdown of 
waste reduction accomplishments by waste type and 
method is provided. 10 refs., 3 figs., 6 tabs. 


149,101 
DE91010283/GAR 
Argonne National Lab.., IL. 
Research and development for DOE environmen- 
tal restoration and waste management. 

M. D. Erickson, S. S. Borys, D. Bugielski, S. C. T. 
Lien, and K. E. Hain. 1991, 24p ANL/CP-71331, 
CONF-910287-5 

Contract W-31109-ENG-38 

National research and development conference on the 
control of hazardous materials, Anaheim, CA (USA), 
20-22 Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 


The US Department of Energy (DOE) recently consoli- 
dated its environmental restoration and waste man- 
agement activities. Within that new organization, DOE 
has committed to support Research, Development, 
Demonstration, Testing and Evaluation (RDDT&E) ac- 
tivities with the following objectives: rapidly advance 
beyond currently available technologies; provide solu- 
tions to key technical issues that will improve effective- 
ness, efficiency, and safety; and enhance DOE's ability 
to meet its 30-year compliance and cleanup goals. 
DOE has already supported a number of R&D activi- 
ties in this area and plans to continue that support in 
the future. DOE’s Office of Technology Development 
is interested in eliciting broad participation from quali- 
fied organizations who can contribute to RDDT&E ac- 
tivities. This presentation addresses the on-going and 
future R&D, with an emphasis on the private sector ac- 
tivities. To focus private sector capabilities on the high- 
priority needs of DOE, a series of competitive solicita- 
tions was started in FY 1990. On May 1, 1990, on 
behalf of DOE’s Office of Technology Development, 
Argonne National Laboratory issued a Request for 
Proposals that solicited proposals for research and de- 
velopment in the areas of (1) groundwater remedi- 
ation, (2) soil remediation, (3) characterization of con- 
tamination and geological and hydrological features, 
and (4) containment of contaminated sites. In re- 
sponse to this solicitation, Argonne National Laborato- 
ry received 147 proposals. Fifteen of the proposals to- 
taling $5.7 million were funded in FY 1990. The scope 
of work and evaluation criteria used in the procure- 
ment and the workscope of the resultant contracts are 
reviewed in this paper. The FY 1991 plans for competi- 
tive private sector research and development activities 
will also be presented at the conference. Funding 
levels, technical workscope, evaluation criteria, and 
schedule for the FY 1991 Request for Proposals will 
be detailed. 2 tabs. 
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149,102 
DE91010628/GAR 
Argonne National Lab.., IL. 
Overview of DOE’s field screening technology de- 
velopment activities. 

C. W. Frank, T. D. Anderson, C. R. Cooley, K. E. 
Hain, and S. C. T. Lien. 1991, 26p ANL/CP-70819, 
CONF-910278-7 

Contract W-31109-ENG-38 

International symposium on field screening methods 
for hazardous wastes and toxic chemicals (2nd), Las 
Vegas, NV (USA), 12-14 Feb 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The Department of Energy (DOE) has recently created 
the Office of Environmental Restoration and Waste 
Management, into which it consolidated those activi- 
ties. Within this new organization, the Office of Tech- 
nology Development (OTD) is responsible for re- 
search, development, demonstration, testing, and 
evaluation (RDDT&E) activities aimed at meeting DOE 
cleanup goals, while minimizing cost and risk. Site 
characterization using traditional drilling, sampling, and 
analytical methods comprises a significant part of the 
environmental restoration efforts in terms of both cost 
and time to accomplish. It can also be invasive and 
create additional pathways for spread of contami- 
nants. Consequently, DOE is focusing on site charac- 
terization as one of the areas in which significant tech- 
nological advances are possible which will decrease 
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cost, reduce risk, and shorten schedules for achieving 
restoration goals. DOE is investing considerably in 
R&D and demonstration activities which will improve 
the abilities to screen chemical, radiological, and phys- 
ical parameters in the field. This paper presents an 
overview of the program objectives and status and re- 
views some of the projects which are currently under- 
way in the area. 1 ref. 


149,103 
DE91010701/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

Separation techniques for auto shredder residue. 
P. V. Bonsignore, B. J. Jody, and E. J. Daniels. 1991, 
16p ANL/CP-72104, CONF-9102106-1 

Contract W-31109-ENG-38 

1991 annual congress of the Society of Automotive 
Engineers (SAE), Detroit, MI (USA), 26-27 Feb 1991. 
Sponsored by Department of Energy, Washington, DC. 


Disposal of automobile shredder residue (ASR), re- 
maining from the reclamation of steel from junked 
automobiles, promises to be an increasing environ- 
mental and economic concern. Argonne National Lab- 
oratory (ANL) is myn ye | alternative techno 

for recovering value from ASR while also, it is 4 
lessening landfill disposal concerns. Of the ASR total, 
some 20% by weight consists of plastics. Preliminary 
work at ANL is being directed toward oreony a pro- 
tocol, both mechanical and chemical (solvent dissolu- 
tion), to separate and recover polyurethane foam and 
the major thermoplastic fraction from ASR. Feasibility 
has been demonstrated in laboratory-size equipment. 
10 refs., 2 figs. 


149,104 
DE91010752/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Applicability of environmental laws to the remedial 
investigation and cleanup of a site at Naval Air Sta- 
tion Fallon, Nevada. HAZRAP: Navy remedial 
action investigation feasibility study (Activity 
Code 47017913C). 

D. R. Smuin, and J. W. Crutcher. Apr 91, 30p ORNL/ 
TM-11802 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


A hazardous waste remedial rye, eer is currently 


—_ performed at 21 sites at the Naval Air Station 
(NAS) Fallon in Fallon, Nevada. One of these sites, a 
fuel tank farm, is the subject of a lead agency contro- 
versy. The discovery, in August 1986, of JP-5 jet fuel 
floating on the water table at the bases’ fuel tank farm 
prompted the Nevada Department of Environmental 
Protection (NDEP) to issue a finding of alleged viola- 
tion of a state statute prohibiting discharge of pollut- 
ants without a permit and an order for remediation. Ap- 
plication of confusing and sometimes ambiguous state 
and federal ne poem standards to the jet fuel con- 
tamination leads to problems with interpretation. Does 
jurisdiction belong to the state, to the Department of 
Defense (DOD), or to the US Environmental Protection 
Agency (EPA). If EPA has jurisdiction, does the site fall 
under the vi me to manage past waste disposal 
sites, the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), or does it 
fall under the Resource Conservation and Recovery 
Act (RCRA), which was promulgated to control current 
activities. Furthermore, is JP-5 jet fuel a hazardous 
waste, or is it exempt because it is classified as a pe- 
troleum hydrocarbon. This report attempts to answer 
these questions by presenting the chronology of 
events that created a lead agency controversy at this 
site and by examining both the basis and application of 
environmental regulations. Also addressed are the ele- 
ments of human risk and threat to the environment 
pertaining to remediation at this site. 16 refs. 


149,105 

DE91010845/GAR PC A15/MF A02 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

Hanford Site annual dangerous waste report. 
Volume 3, Part 2: Waste management facility 
report, Dangerous waste: Calendar year 1990. 
Progress rept. 

1990, 341p DOE/RL-91-06-Vol.3-Pt.2 

Contract ACO06-87RL10930 


This document, Volume 3, Part 2, contains information 
for the treatment, storage, and disposal facilities of 
dangerous wastes generated at Hanford Reservation 
for the 1990 calendar year. (KJD) 





149,106 

DE91010904/GAR PC A03/MF A01 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 

Waste minimization in the oil and gas exploration 
and production industry. 

K. P. Smith. Sep 90, 34p ANL/EAIS/TM-45 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


The management and disposal of wastes generated 
by oil and gas exploration and production (E&P) activi- 
ties may be affected by forthcoming legislation be- 
cause these wastes currently are regulated under 
RCRA Subtitle D. The E&P industry annually generates 
approximately 21.3 (times) 10(sup 9) barrels of waste 
composed of produced water, drilling fluid, drill cut- 
tings, rigwash, and a variety of associated wastes. 
Waste minimization activities fall into two categories: 
recycling activities and source point reduction activi- 
ties. Recycling reduces waste volume through the rec- 
lamation of waste material for reuse. Source point re- 
duction activities directly decrease waste volume, 
waste toxicity, or both at the point of generation. 
Source point reduction activities include waste treat- 
ment processes, process modifications, material sub- 
Stitutions, recycling within a process, and improve- 
ments in site management. The paper is divided into 3 
sections: waste minimization legislation and regula- 
tion; minimization of E&P wastes through recycling; 
and minimization of E&P wastes through source reduc- 
tion. 27 refs. 
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DE91010951/GAR PC A16/MF A02 
Department of Energy, Washington, DC. 

DOE model conference on waste — and 
environmental restoration. Proceeding 

1990, 353p CONF-9010166 

Annual Department of Energy model conference on 
waste management and environmental restoration 
(6th), Oak Ridge, TN (USA), 29 Oct - 2 Nov 1990. 
Portions of this document are illegible in microfiche 
products. 


Reports dealing with current topics in waste manage- 
ment and environmental restoration were presented at 
this conference in six sessions. Session 1 covered the 
“Hot Topics” including regulations and risk assess- 
ment. Session 2 dealt with waste reduction and minimi- 
zation; session 3 dealt with waste treatment and dis- 
posal. Session 4 covered site characterization and 
analysis. Environmental restoration and associated 
technologies wee discussed in session 5 and 6. Indi- 
vidual papers have been cataloged separately. 
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DE91011080/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Grout Treatment Facility Land Disposal Restriction 
Management Plan. 

D. W. Hendrickson. 4 Apr 91, 28p WHC-SD-WM- 
PLN-005-Rev.1 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


This document establishes management plans direct- 
ed to result in the land disposal of grouted wastes at 
the Hanford Grout Facilities in compliance with Feder- 
al, State of Washington, and Department of Energy 
land disposal restrictions. 9 refs., 1 fig. 
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DE91011316/GAR PC A10/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 
Compilation of data to estimate groundwater mi- 
gration potential for constituents in active liquid 
discharges at the Hanford Site. 

L. L. Ames, and R. J. Serne. Mar 91, 211p PNL-7660 
Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


A preliminary characterization of the constituents 
present in the 33 liquid waste streams at the US 

partment of Energy’s Hanford Site has been complet- 
ed by Westinghouse Hanford Company. In addition, 
Westinghouse Hanford has summarized the soil char- 
acteristics based on drill logs collected at each site 
that receives these liquid wastes. Literature searches 
were conducted and available Hanford-specific data 
were tabulated and reviewed. General literature on or- 
ganic chemicals present in the liquid waste streams 
was also reviewed. Using all of this information, Pacific 
Northwest Laboratory has developed a best estimate 
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of the transport characteristics (water solubility and 
soil adsorption properties) for those radionuclides and 
inorganic and organic chemicals identified in the vari- 
ous waste — ta oo oe the potential for 
transport is qualifi ri the four hemical pa- 
rameters: solubility, distribution c oefficient, persist- 
ence (radiogenic or biochemical half-life), at Nrolatili 
ty. Summary tables of these parameters are presented 
for more than 50 inorganic and radioactive species 
and more than 50 organic compounds identified in the 
liquid waste streams. Brief descriptions of the chemi- 
cal characteristics of Hanford sediments, solubility, 
and adsorption processes, and of how geochemical 
parameters are used to estimate migration in ground- 
water-sediment environments are also presented. 
Groundwater monitoring data are tabulated for wells 
neighboring the facilities that receive the liquid wastes. 
91 refs., 16 figs., 23 tabs. 
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DE91011338/GAR PC A03/MF AO1 
Battelle Pacific Northwest Labs., Richland, WA. 
Low-temperature, catalytic gasification of wastes 
for simultaneous disposal and recovery. 

D. C. Elliot, G. G. Neuenschwander, E. G. Baker, and 
L. J. Sealock. 1991, 20p PNL-SA-18839, CONF- 
910339-1 

Contract ACO6-76RL01830 

Annual conference on energy from biomass and 
wastes (15th), Washington, (USA), 25-29 Mar 
1991. JS greats by Department of Energy, Washing- 
ton, 


Bench-scale reactor tests are under way at Pacific 
Northwest Laboratory to develop a low-temperature, 
catalytic gasification system. The system, licensed 
under the trade name Thermochemical Environmental 
Energy System (TEES(reg sign)). is designed for treat- 
ment of a wide variety of feedstocks ranging from 
dilute organics in wastewater to waste sludges from 
food processing. The current research program is fo- 
cused on the use of a continuous-feed, tubular reactor. 
Test results show that solutions of 2% to 10% organ- 
ics in water can be processed to >99% reduction of 
chemical oxygen demand (COD) at a rate of up to 2.3 
L/hr. The estimated residence time in the metallic cat- 
alyst bed is less than 10 min at 360(degrees)C and 
3000 psig, not including 1 to 2 min required in the pre- 
heating zone of the reactor. The liquid hourly space 
velocity has been varied from 1.8 to 4.6 L feedstock/L 
catalyst/hr depending on the feedstock. The product 
fuel gas composition (depending on the feedstock) is 
45% to 70% methane; 25% to 50% carbon dioxide; 
<5% hydrogen with as much as 2% ethane, but less 
than 0.1% ethylene or carbon monoxide; and small 
amounts of higher hydrocarbons. The by-product 
water stream carries residual organics from 40 to 500 
ppM COD. 8 refs., 1 fig., 3 tabs. 


149,111 
DE91623282/GAR PC A03/MF A01 
Comision de Energia Atomica, Havana (Cuba). 
Determinacion de humedad en bagazo por reflex- 
ion de neutrones. (Determination of moisture in 
= isse by neutron reflection). 

a Rizo, and J. C. Suarez. 1990, 18p CEAC-R- 


in 
U.S. Sales Only. 


For the first time in Cuba organic samples were ana- 
lyzed by neutron reflection method. The feasibility of 
this method to determinate the moisture grade in sugar 
cane bagasse is fixed. From 0 to 50w% moisture 
grade with 2-3% relative accuracy can be determinat- 
ed using 10m. measuring time. 7 refs. (Atomindex cita- 
tion 22:028247) 
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DE91767318/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Long-term behaviour of stabilized coal ash in the 


sea. 

H. A. Van der Sloot, D. Hockley, P. M. J. Woodhead, 
and F. J. Roethel. Jan 91, 28p ECN-RX-91-007 

U.S. Sales Only. 


Over an —_ year period blocks of stabilized coal fly 
ash and flue gas desulfurization (FGD) scrubber 
sludge were placed in the Atlantic Ocean where they 
served as substrate for an artificial fishing reef. Struc- 
tural tests have shown that these blocks have main- 
tained their physical integrity over this extended time 
period. The concentrations of Ca, As, Sb and Mo have 
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decreased. The concentrations of Mg, Na, Br and 
CO(sub 3) have increased. The mass entering the 
block exceeds the leaching of inorganic constituents 
and probably results in the of material in the 
pore spaces. This pore-blocking affects the diffusion 
of ions from the block and could potentially stop con- 
hog lg to the overlying seawater. 6 figs., 6 
refs. S. 
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DE91771901/GAR PC A04/MF * 


Ceonar (N.) ~ ih ae A/S, ats (Denmark: 


ing 09 udraaaning af madeffald fra 
institutioner 





version plants. Pilo 
Nov 90, 62p NEI-DK-517 
In Danish. Prepared for Landsbyerne i Aalborg kom- 
mune. 
U.S. Sales Only. 
A pilot project to an experimental project the aim of 
which was to investigate and test equipment for pre- 
liminary treatment and sanitizing of sorted, organic/bi- 
ological domestic wastes before anaerobic treatment 
in a communal biomass conversion plant, and also to 
carry out an experiment with mesophilic decomposi- 
tion of these wastes in a biomass conversion plant 
based on cow and pig manures. It is reckoned that on 
the basis of findings from these experiments, including 
the variety of methods for sorting household wastes 
described in the report, it should be possible to find 
ways that wastes sorted at the source can be utilized 
in a treatment and recycling system. (AB). 
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DE91772029/GAR PC A03/MF A01 

Seam Board of Irrigation and Power, New Delhi 

(India) 

Draft: Policies and strategies for integrated waste 
t. 


managemen 
B. Frostell. Nov 90, 45p IVL-B-1005 
U.S. Sales Only. 


Policies and strategies for integrated waste manage- 
ment have been suggested. From a background dis- 
cussion of the present waste management situation is 
was concluded that it is unsatisfactory. To combat en- 
vironmental degradation, it was judged of crucial im- 
portance to implement a system approach to waste 
management. Therefore, widest possible definitions of 
waste, waste management and integrated waste man- 
agement were introduced. Using an integrated ap- 
proach, it is rather easy to understand environmental 
degradation as disturbed patterns of material flows 
through local, national, regional or global parts of the 
ecosystem. It is thus necessary to establish a proper 
control of material flows generated by man. In theory, 
this might seem an easy task but in practice it is a for- 
midable one. Prevailing conditions - political and ad- 
ministrative systems, economical and technical capa- 
bilities, social and cultural habits - vary considerably 
and poses substantial barriers to a rapid implementa- 
tion of necessary means of waste management. 
Against a background of the present situation and five 
postulates representing established scientific princi- 
ples or nearly established principles, five policies and 
five strategies were suggested as well as means for 
their implementation. (author). 
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DE91772032/GAR PC A05/MF A01 
Svenska Renhaliningsverks-Foereningen, Stockholm. 
Svensk avfalishantering. En framtidsstudie i scen- 
arioform. (Swedish waste management. A future 


scenario). 

Jan 91, 87p SVF-91-1 
in Swedish. 

U.S. Sales Only. 


Different scenarios for municipal waste handling in 
Sweden are examined in this report. The following 
general conclusions are drawn: Landfills will be 
needed for any treatment method. Research and de- 
velopment are needed to ameliorate the technologies 
of waste disposal, e.g. volume reduction and emission 
limitation through compacting and biotechnology and 
local treatment of leach water. Increased sorting will 
only marginally reduce the landfill volumes. Sorting of 
hazardous waste at the source must be further encour- 
aged irrespective of future treatment methods. Energy 
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recovery through incineration requires a large popula- 
tion base or regional cooperation. Anaerobic digestion 
can become an attractive alternative on long term if 
certain technical problems are overcome. In that case, 
smaller landfills might also be used for power genera- 
tion from methane gas. Finally, the most important 
possibilities to reduce environmental problems from 
waste handling in the future will come from technol- 
ogies to avoid producing waste. (L.E.). 
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DE91774553/GAR PC A05/MF A01 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 


ery oad of landfill. 

B. J. Finlay, K. J. Clarke, and B. M. Simon. 1990, 81p 
ETSU-B-1256 

U.S. Sales Only. 


The Department of Energy is interested in optimising 
the ces benernom of landfill gas, and in obtaining a 
Clear ui tanding of the identity and growth require- 
ments of the methanogens and other microorganisms 
involved in gas production. In the last few years it has 
been recognised that some methanogens also live 
symbiotically inside free-living anaerobic protozoa. 
Since the latter are extremely adaptable and demon- 
strably capable of colonising anaerobic environments, 
we set out to discover if anaerobic protozoa were also 
present in landfill. This study had the objectives of es- 
tablishing the presence or absence of protozoa in 
landfill, of verifying whether any species present con- 
tained methanogen symbionts, and of describing and 
quantifying the role of protozoan consortia in the gen- 
eration of methane within landfill. (author). 
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MIC-91-02959/GAR PC E07/MF E01 
British Columbia. Environmental Protection Division, 
Victoria. 

New directions for regulating contaminated sites: 


A discussion paper. 
W. Braul. c1991, 46p 


The past focus of pollution control | 
has been on end-of-pipe discharges. This orientation 
has resulted in a lack of legislation addressing con- 
tamination left by historic activities. Although the prov- 
ince has entered into a joint federal-provincial program 
to remedy ‘orphan high risk contaminated sites’, there 
is still a need for provincial measures. This discussion 
paper serves as a basis for consultation with parties 
which might be affected by law reform. The paper ad- 
dresses legislative needs for dealing with contaminat- 
ed sites, describes law reform solutions already under 
active consideration, and highlights the main principles 
which would guide specific legislative provisions to fa- 
cilitate discussion on whether the directions of reform 
are appropriate. 


islation in B.C. 
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MIC-91-02978/GAR PC E07/MF E01 
Alberta Environment. Research Management Division, 
Edmonton. 

Chemical composition and mutagenicity of Clover 
Bar landfill leachates. 

RMD report no. 81/5. 

B. L. Baker, K. R. Parker, and E. Peake. c1981, 58p 


The Clover Bar landfill site is located just east of the 
city of Edmonton and accepts mainly municipal wastes 
with some industrial and hazardous wastes. It is these 
hazardous wastes which present particular problems 
in the composition of the leachate. This study was con- 
ducted to determine a partial list of organic com- 
pounds leached from the site; a range in mutagenic 
activity of leachate and effluent waters from the site; 
and to recommend a methodology for the assessment 
of specific organic compounds and mutagens (poten- 
tial carcinogens) in a leachate. Analysis was conduct- 
ed on 7 samples for total organic carbons, chemical 
oxygen demand, suspended solids, tannins and lig- 
nins, carbohydrates, alkane hydrocarbons, sulphur 
compounds, polycyclic aromatic hydrocarbons, polar 
— organic acids, and polychlorinated bi- 
phenyis. 
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MIC-91-03059/GAR PC E12/MF E01 
Alberta Environment. Research Management Division, 
Edmonton. 
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Special waste residue management for Alberta. 
RMD report no. 84/27. 
S. E. Hrudey. c1983, 186p 


Investigation of hazardous waste residues requiring ul- 
timate disposal as part of an overall program to estab- 
lish a centralized facility for the disposal of hazardous 
wastes. Current is waste treatment was eval- 
uated by ——- site visits to 44 operating plants in 
Europe and North America and by reviewing published 
site visit reports for 5 other European facilities. The 
conventional literature, government, and industry pub- 
lications were also reviewed. 
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MIC-91-03061/GAR PC E12/MF E01 


Ontario. Waste Management Branch. Waste Site Eval- 
uation Unit, Toronto. 
Closed waste site evaluation: Emsdale Landfill: 


Report. 
c1989, 141p ISBN-0-7729-6173-5 


As part of the Ministry of the Environment closed 
waste site evaluation program, a hydrogeologic study 
was completed at the Emsdale Landfill to document 
the physical setting, evaluate the impact of the site on 
local water resources, and study the movement of 
landfill gases at the site. The site is located in Perry 
Township, about 28 km north of Huntsville, Ontario 
and was in operation before 1972, closing during the 
mid-70s. Only a small part was used for waste dispos- 
al, including wastes from a train derailment at Novar. 
This report presents the results of a baseline study to 
identify site stratigraphy, aquifers and the relationship 
between the disposal site and its physical environ- 
ment; to document local groundwater and surface 
water uses; to characterize leachate quality; to evalu- 
ate the effect of the site on local water resources; and 
to characterize the effect of landfill gases on the physi- 
cal environment. 
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MIC-91-03216/GAR PC E07/MF E01 
Metropolitan Toronto (Ont.). Solid Waste Interim 
Steering Committee. 

List of submissions received by SWISC by 3:00 
P.M. December 28, 1989 with respect to the long- 
term system. 

c1990, 88p 


This publication presents a list of submissions re- 
ceived by the Committee with respect to a long-term 
system for solid waste treatment and recovery. The 
registration list of all submissions indicates whether 
each proposal was of a system or component nature. 
Brief synopses of each project follow including the reg- 
istration number, proponent firm name, names of prin- 
cipals, component, features claimed, sites names, and 
number of pages in the proposal. 
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MIC-91-03273/GAR PC E17/MF E01 
Gore & Storrie Limited, Toronto (Ontario). 

Ontario waste composition study, vol. 1: Residen- 
tial waste composition study: Report. 

c1991, 227p ISBN-0-7729-8005-5 


This volume is the first of 3 representing the Ontario 
waste composition study. Vol. 1 contains the results of 
the residential portion and emphasizes the develop- 
ment and testing of a method that municipalities can 
use to estimate per capita generation rates of residen- 
tial refuse, based on the hypothesis that the character- 
istics of a residential waste stream are related to the 
socioeconomic lifestyles of people and the demo- 
graphic characteristics of a municipality. The report in- 
cludes inorganic chemical analyses of vacuum cleaner 
bag dust (Town of Fergus and Borough of East York); 
moisture content of combustible materials separated 
from residential refuse (Town of Fergus and Borough 
of East York); BTU content of several mixed plastic 
wastes; waste composition and per capita generation 
rates of several schools (Borough of East York); and a 
survey of disposal of white goods and bulky items in 
several Ontario municipalities. 
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MIC-91-03274/GAR PC E07/MF E01 
Ontario. Air Resources Branch, Toronto. 


pe gence ees moss bag assessment survey in 
By a of Universal Terminal Ltd., Iroquois, 


-88. 
Report no. ARB-163-88-PHYTO. 
R. Emerson. c1990, 8p ISBN-0-7729-5612-X 


Since 1985, an annual moss bag survey has been con- 
ducted from late fall through winter in the vicinity of 
Universal Terminal Ltd., Iroquois, to determine the 
status of salt emissions associated with the annual 
boat salt unloading operations — the late fall. This 
report presents the results of the 1987-88 survey, indi- 
cating sodium and chloride concentrations at sites 
both east and west of the Company's salt pad. 
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MIC-91-03287/GAR PC E07/MF E01 
Water and Earth Science Associates Limited, Toronto 
(Ontario). 

Hydrogeological assessment of Centennial Park 
waste di sal site, Trenton (No. 360201) Novem- 
ber 1988: 

c1989, 60p ISBN-0-7729-5774-6 


The Ministry of the Environment (MOE) is presently im- 
plementing a program to investigate all closed and 
active waste disposal sites in the province to ensure 
that all relevant information on the sites’ existing or po- 
tential impact on either humans or the environment is 
available. Phase III of the program involves the investi- 
—_ and monitoring of hydrogeology as well as sur- 
lace and groundwater contamination potential at se- 
lected sites. This report deals with the closed Centen- 
nial landfill site in the City of Trenton, which opened 
about 1955 and closed in May 1977, leaving no 
records. The study determined the leachate character- 
istics, including the possibility that an unidentified in- 
dustrial liquid waste may have been disposed of at the 
site; defined existing or potential impacts on surface 
water, including the Bay of Quinte; defined the extent 
of a landfill gas hazard and the site’s present physical 
condition; and developed recommendations leading to 
er improvements such as monitoring and remedial 
action. 
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MIC-91-03292/GAR PC E12/MF E01 
Gartner Lee Limited, Toronto (Ontario). 
Hydrogeological assessment of the closed Cobo- 
conk landfill: ante 

c1989, 143p ISBN-0-7729-6196-4 


The closed Coboconk Landfill is located on 0.5 ha in 
the Township of Somerville, Victoria County, about 0.4 
km southeast of the Village of Coboconk. No date is 
known for its opening, but it was closed in August 1974 
due to an unsuitable hydrogeological setting and a lack 
of available cover material on-site. This hydrogeologi- 
cal assessment represents part of Phase III of a pro- 
gram designed to investigate and monitor all active 
and clo: waste disposal sites in the province. The 
investigation assessed any existing or potential future 
landfill leachate impacts on ground water, surface 
waters and the local aquifers; assessed any existing or 
potential future landfill gas impacts; and determined 
the need for site improvements such as remedial 
measures or monitoring. 
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PB91-198705/GAR 
Iilinois Dept. of Ener: 


PC A03/MF A01 
and Natural Resources, Spring- 
field. Office of Solid Waste and Renewable Resources. 
Wood Waste Di 1 in Illinois. 

Mar 91, 17p IL/ENR/RR-91/04 
See also PB91-108712. 


The state of Illinois is actively involved in preserving 
the state’s natural resources and protecting the health 
Of Illinois citizens by planning for the most environmen- 
tally acceptable solid waste eee ne procedures 
possible. The Illinois Solid Waste Management Act es- 
tablishes a preferred hierarchy of methods for dealing 
with solid waste: volume reduction at the source, recy- 
cling and reuse, combustion with energy recovery, 
combustion for volume reduction, and disposal in land- 
fills. Effective July 1, 1990, the state of Illinois banned 
the landfill disposal of landscape waste (grass, leaves, 
brush, tree trimmings, etc.). Composting has become 
the preferred method to dispose of these wastes and 
at the same time return valuable organic material to 
the Illinois soils from which it came. Alternatives to 
landfill disposal are certainly possible for many other 
components of Illinois’ waste stream. The report from 
the Illinois Department of Energy and Natural Re- 





sources is in response to Public Act 86-207 effective 
January 1, 1991, which requires the department to 
‘study the feasibility of requiring that wood and saw- 
dust from construction waste, demolition projects, 
sawmills, or other projects or industries where wood is 
used in a large amount be shredded and composted, 
and that such wood be prohibited from being disposed 
of in a landfill.’ 
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PBS1-199646/GAR PC A04/MF A01 

Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 

informatiedocument: Halogeenkoolwaterstof-hou- 

dende Afvaistoffen (Informative Document: Halo- 

genated Hydrocarbons Containing Wastes). 

H. Verhagen. Nov 90, 63p RIVM-738902010 

Text in Dutch; summary in Engli 

Available only in the U.S., Canada and Mexico. All 

others refer to National Institute of Public Health and 

Environmental Protection, P.O. Box 1, 3720 BA Biltho- 

ven, The Netherlands. 


The Informative document halogenated hydrocarbons 
containing wastes forms part of a series of ‘Informative 
documents waste materials’. The documents are con- 
ducted by RIVM on the instructions of the Directorate 
General for the Environment, Waste Materials Direc- 
torate, in behalf of the program of action on prevention 
and recycling of waste materials. In the documents a 
survey is given of the main facts and figures on specific 
waste materials, for example data on sources, 
amount(s), composition and properties, way of treat- 
ment, etc. Besides, prognoses of the amount(s) in the 
year 2000 are made and finally the main options for 
prevention, recycling and treatment are summarized. 
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PBS91-199992/GAR PC A02/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Statistical Issues in Risk Assessment of Repro- 
ductive Outcomes with Chemical Mixtures. 

Journal article. 

V. S. Hertzberg, G. K. Lemasters, K. Hansen, and H. 

M. Zenick. c1991, 7p EPA/600/J-91/087 

Pub. in Environmental Health Perspectives, v90 p171- 
175 Jan 91. Prepared in cooperation with Cincinnati 
Univ., OH. Dept. of Environmental Health. 


Establishing the relationship between a given chemical 
exposure and human reproductive health risk is com- 
plicated by exposures or other concomitant factors 
that may vary from pregnancy to pregnancy. Moreover, 
when exposures are to complex mixtures of chemicals, 
varying with time in number of components, doses of 
individual components, and constancy of exposure, 
the picture becomes even more complicated. A pilot 
study of risk of adverse reproductive outcomes among 
male wastewater treatment workers and their wives is 
described. Wives of 231 workers were interviewed to 
evaluate retrospectively the outcomes of spontaneous 
early fetal loss and infertility. In addition, 87 workers 
participated in a cross-sectional evaluation of sperm/ 
semen parameters. Due to the Sion ct apeell nature 
of exposure and lack of quantification of specific expo- 
sures, six dichotomous variables were ened for each 
specific job description to give a surrogate measure of 
exposure. Hence, no quantitative exposure-response 
relationships could be modeled. These six variables 
were independently assigned by two environmental 
hygienists, and their interrater reliability was assessed. 
Results are presented and further innovations in statis- 
tical methodology are proposed for further applica- 
tions. 
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PB91-200535/GAR PC A03/MF A01 
Bureau of Mines, Reno, NV. Reno Research Center. 
Leaching Basic ‘Oxygen Furnace ~ with Fluosi- 
licic Acid to Recover Manganese and Byproducts. 
Rept. of investigations/ 1991. 

. Schultze, E. G. Baglin, J. A. Eisele, and J. E. 
Meacham. 1991, 19p BUMINES-RI-9334 
Library of Congress catalog card no. 90-2625. 


The U.S. Bureau of Mines investigated recovery of 
manganese from basic oxygen furnace (BOF) steel- 
making slags because the slags represent a large po- 
tential resource of a metal for which there is no domes- 
tic production. BOF slags were leached using fluosilic- 
ic acid, a byproduct of the fertilizer industry. Manga- 
nese and iron were extracted as soluble manganous 
and ferrous fluosilicates, while the calcium and magne- 
sium remained in the tailings as insoluble fluorides. 
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Treating the pregnant liquor with sodium chloride pre- 
cipitated sodium fluosilicate (Na2SiF6), which was re- 
covered as a byproduct. Manganese and iron were 
precipitated as hydroxide-carbonate salts with the ad- 
dition of sodium carbonate to the treated liquor. Re- 
coveries for manganese and iron were 73 to 83 and 67 
to 70 pct. respectively. 
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PBS1-206193/GAR PC A03/MF A01 
——— Resources Management, Inc., Exton, 


Hazardous Wastes at 


tment Plants. 
A — and C. Nunley. Dec 90, 39p EPA/430/9- 
16 
Contract EPA-68-C9-0035 
Sponsored 3 Environmental Protection Agency, 
Washington, DC. Office of Municipal Pollution Control. 


The report is intended to provide details on the organi- 
zation, development and implementation of HHW pro- 
grams related to Wastewater Treatment Plants. It eval- 
uates principle problems and limitations associated 
with HHW collection. 
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PB91-206243/GAR 
IT Environmental Programs, Inc., Cincinnati, OH. 
State-of-the-Art F Hydraulic Conductivity Test- 
ing of Compacted Soils. 

J. O. Sai, and D. C. Anderson. Jun 91, 95p EPA/ 
600/2-91/022 

Contract EPA-68-03-3413 

Prepared in cooperation with Brown (K.W.) and Asso- 
ciates, Inc., Coll Station, TX. Sponsored by Envi- 
ronmental Protection Agency, Cincinnati, OH. Risk Re- 
duction Engineering Lab. 


The report documents the available technical informa- 
tion on field hydraulic conductivity test methods for soil 
liners. The methods discussed are currently used and 
readily available for ey the hydraulic conduc- 
tivity of soils compacted in the field. Hydraulic conduc- 
tivity test methods currently used on soil liners were 
evaluated for their ability to meet the minimum require- 
ments for field tests; i.e., that the test be capable of 
measuring hydraulic conductivities at least as low as 1 
x 10 to the -9th power m/s and that the values ob- 
tained be representative of the overall soil liner. Of the 
few methods capable of meeting the minimum require- 
ments, even fewer are both practical to use and rarely 
give false low values. Based on the advantages of the 
methods evaluated, the best and most practical cur- 
rently available technologies for evaluating hydraulic 
conductivity are large single-ring infiltrometers and 
sealed double-ring infiltrometers. 


PC A05/MF A01 


149,132 

PBS1-206334/GAR PC A03/MF A01 
Johns Hopkins Univ., Washington, DC. School of Ad- 
vanced International Studies. 

Expert Systems and Hazardous Waste Cleanup: 
Applicability of Expert Systems for Generating 
Cost Estimations (and Remedial Action Recom- 
mendations). 

Final rept. 

M. Babski. Jul 90, > EPA/101/F-90/035 

Grant EPA-U-913-260-01-0 

Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Cooperative Environmental 
Management. 


The report is part of the National Network for Environ- 
mental Management Studies under the auspicies of 
the Office of perative Environmental Management 
of the US Environmental Protection Agency. An impor- 
tant part of the hazardous waste cleanup process is 
cost estimating. Presently, this is done with the assist- 
ance of existing cost estimating programs; however, 
through helpful, these first generation programs lack 
the necessary scope and sophistication to meet the 
present and future demands of those involved in haz- 
ardous waste cleanup. New and better computerized 
cost estimating tools are needed. The objective of the 
paper is to contribute to the development of the 
second generation of computer programs for cost esti- 
mating. The specific subject area dealt with here con- 
cerns the applicability of using expert systems for esti- 
mating the costs of the cleanup actions (also called 
remedial actions) during various planning phases of 
the cleanup process. 


149,133 
PB91-206607/GAR PC A99/MF A04 


149,136 
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Duxbury (Dana) ~ Associates, Andover, MA. 
the — 


on 

Hesardows Wi (5th). 

= in San Francisco, California on vember 5-7, 
Mar 91, 7: otek oe 91/059 

Grant EPA-T-901776-0 

See also PB90-163189. Portions of this document are 

ition with Govern- 

Association, 

oye nvironmental Pro- 

tection Agency, Washington, . Office of Solid 

laste 


The report is a compendium of presentations made at 
the 5th Annual Household Hazardous Waste Mana 
ment Conference. The texts were submitted by 
speakers themselves, and except where noted, have 
not been summarized or edited. The speeches do not 
necessarily reflect EPA’s position. 
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PB91-206771/GAR PC A05/MF A01 
Michigan Univ., Ann Arbor. School of Natural Re- 
sources. 


Tire Consumption in New England and New 


A. Barad. Feb 91, 96p EPA/101/F-91/048 

Contract EPA-U-913270-01-0 

Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Cooperative Environmental 
Management. 


The disposal of scrap tires is one facet of the current 
solid waste dilemma that is currently receiving an in- 
creasing amount of attention in the northeast. Above- 
ground disposal in tire stockpiles has become a 
common phenomenon. One way to avoid continued 
stockpiling of scrap tires, and to reduce the number 
and size of existing piles, is to find ways to consume 
the tires. The economics of scrap tire consumption in 
the region has not yet been examined in great detail. 
The main goal of the paper is to describe the current 
pero of ae tire bene —" disposal in ee ie 
and New , ai changes expected in 
near future. In the course of this description, aoe 
economic, regulatory and other factors 

nificant forces shaping the consumption poten 
pattern. The concluding sections of the aap highlight 
some of these factors and identify policy options avail- 
able to increase scrap tire consumption in the region. 
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PB91-206847/GAR PC A01/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Expert Systems: Tools for Hazardous Waste Man- 


agers. 

Journal article. 

D. G. Greathouse. c1989, 5p EPA/600/J-89/539 
Pub. in Environmental Software Report, v1 n7 p1, 4, 
18, Feb/Mar 1989. 


It is well known that protection of human health and 
the environment from the risks of hazardous wastes 
involves evaluation of numerous complex issues. Ap- 
proximately 4 years ago a few to explore 
the possibility of — expert system techniques to ex- 
pedite the transfer of professional decision expertise 
to a wider audience of decision makers. Currently sev- 
eral organizations are developing expert systems to 
expedite hazardous waste decision making and im- 
prove the quality and consistency of resulting deci- 
sions. It is anticipated that system development will 
proliferate during the next few years. Expert systems 
will change the way in which information is passed be- 
tween organizations. 
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PB91-921328/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
OSWER Superfund Telephone Directory. 

Directive. 

Apr 91, 35p OSWER-9200.0-03C 

See also PB90-249434. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


OSWER Superfund Telephone Directory is a compila- 
tion of Headquarters and Regional Superfund Person- 
nel telephone numbers. It lists key contact persons. 
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PB91-921329/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Policy on Floodpiains and Wetland Assessments 
for CERCLA Actions. 

Directive. 

6 Aug 85, 15p OSWER-9280.0-02 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive discusses specific situations requiring 
preparation of a flood plains or wetlands assessment 
and the factors to be considered in preparing such an 
assessment. 


149,138 
PB91-921330/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Sampler’s Guide to the Contract Laboratory Pro- 
ram. 
irective. 
Dec 90, 42p EPA/540/P-90/006, OSWER-9240.0-06 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Sampler’s Guide provides gu idance and direction 
to ——— clients. It is designed to clarify sampling 
pr lures necessary to submit samples for CLP anal- 
ysis. The Sampler’s Guide acts as a reference for the 
Regions and sampling contractors to promote consist- 
ency in sampling procedures throughout the Regions 
and ensure the proper adherence to CLP require- 
ments. 


149,139 

PB91-921331/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Management of Investigation-Derived Wastes 
during Site Inspections. 

Directive. : 

May 91, 70p OSWER-9345.3-02 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The guidance presents a general regulatory back- 
ground and options for management of investigation- 
derived wastes (IDW) generated during Superfund site 
inspections (SIs). These wastes include soil cuttings, 
drilling muds, purged ground water decontamination 
fluids (water and other fluids), disposable sampling 
equipment (DE), and disposable personal protective 
equipment (PPE). The National Contingency Plan 
(NCP) requires that management of IDW generated 
during Sis compiles with all applicable or relevant and 
appropriate requirements (ARARS) to the extent prac- 
ticable. In addition, other legal and practical consider- 
ation may affect the handling of IDW. Therefore, site 
inspection managers and other involved parties should 
be familiar with this guidance, as well as the require- 
ments of the NCP, ARARs, and EPA’s interpretation of 
these requirements. 
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AD-A234 554/4/GAR PC A04/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 
Information Summary, Area of Concern: Sheboy- 
= River, Wisconsin. 

inal rept. 
J. G. Skogerboe, C. R. Lee, D. L. Brandon, J. W. 
Simmers, and H. E. Tatem. Mar 91, 63p Rept no. 
WES/MP/EL-91-6 


The Water Quality Act of 1987, Section 118, author- 
izes the Great Lakes National Program Office 
(GLNPO) to carry out a 5-year study and demonstra- 
tion project, Assessment and Remediation of Contami- 
nated Sediment (ARCS), with emphasis on the remov- 
al of chemical/biological contamination and pesticides 
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from bottom sediments. Information from the ARCS 
program is to be used to guide the development of Re- 
medial Action Plans for 42 identified Great Lakes 
Areas of Concern (AOC) as well as Lake-wide Man- 
agement Plans. The AOCs are areas where serious im- 
pairment of beneficial uses of water or biota (drinking, 
swimming, fishing, navigation, etc.) is known to exist, 
or where environmental quality criteria are exceeded 
to the point that such impairment is likely. This report 
summarizes the information obtained for the Sheboy- 
gan River and Harbors in Wisconsin. Overall objec- 
tives of the ARCS program are: (1) To assess the 
nature and extent of bottom sediment contamination 
at selected Great Lakes; (2) To evaluate and demon- 
strate remedial options, including removal, immobiliza- 
tion, and water treatment technologies; (3) To provide 
guidance on assessment and recovery actions. 


149,141 

AD-A234 853/0/GAR PC A03/MF A01 
Air Force Occupational and Environmental Health 
Lab., Brooks AFB, TX. 

Sanitary/Storm Drainage Characterization Survey, 
Hurlburt Field, FL. 

Final rept. 30 Jul-10 Aug 90. 

D. L. Curtis. Dec 90, 45p Rept no. AFOEHL-90- 
236EQ00273MSC 


A sanitary storm drainage survey was conducted at 
Hurlburt Field 30 July to 10 August 1990. The scope of 
the survey was to evaluate the sanitary, and storm- 
water systems, and the need for a National Pollutant 
Discharge Elimination System (NPDES) permit. Rec- 
ommendations: (1) Better shop practices could reduce 
Freon 12, zinc, iron, phenol, oils and greases in the 
sanitary sewers. (2) The CES ‘Red Horse’ area could 
be permitted by the town of Mary Esther and could 
have difficulty meeting some limits placed on the 
permit site. (3) Improved operation and maintenance 
of the O/W separators along with stricter monitoring 
can significantly reduce the amount of oils and 
greases in the sanitary system. (4) No pretreatment of 
industrial wastes would be needed or required by Fed- 
eral Law at this time. (5) Small amounts of purgeable 
volatile halocarbons, making up solvents, thinners, 
and other hazardous materials were found in the storm 
drainage system. These amounts are in small quanti- 
ties and do not present a problem, but they do indicate 
that industrial activities are influencing the storm drain- 
age system. (6) Air Force LEEV is evaluating the appli- 
cability of the storm water rules for the NPDES and its 
applicability to AF installations. 


149,142 

AD-A234 938/9/GAR PC A03/MF A01 
Army Natick Research Development and Engineering 
Center, MA. 

Inactivation of Giardia Cysts by lodine with Special 
Reference to Globaline: A Review. 

Final rept. Apr 89-Apr 91. 

E. M. Powers. Apr 91, 26p Rept no. NATICK/TR-91/ 
022 


This review of the literature indicates that iodine is not 
completely effective in destroying Giardia especially in 
cold (3 to 15C) water. Cysticidal efficacy of iodine at a 
given concentration and temperature depends on con- 
tact time. The iodine tablet, Globaline, used by U.S. 
Military Forces since 1952, required 60 minutes at 
15C, 30 minutes at 25C and 25 minutes at 45C for 
100% destruction of Giardia cysts at residual iodine 
concentration of 10, 8, and 6 mg per liter, respectively. 
The time required at temperatures below 15C for Glo- 
baline tablets to destroy Giardia is not presently 
known. Based on the information presented in this 
review, two changes for Globaline are recommended: 
(1) reformulate Globaline tablets with an alkaline buffer 
and (2) increase the treatment time for one liter of 
water from 35 minutes to 60 minutes. 


149,143 
AD-A235 108/8/GAR 
Washington State Dept. of Ecology, Olympia. 


PC A06/MF A01 


Puget Sound Dredged Disposal Analysis: Manage- 
ment Plan Assessment Report. Dredged Material 
Management Year 1990. 

Mar 91, 102p 


Puget Sound Dredged Disposal Analysis (PSDDA) is 
an interagency program for the management of uncon- 
fined, open-water disposal of dredged material into 
Puget Sound, Washington. The Management Plans for 
the PSDDA program identify disposal sites, describe 
dredged material evaluation procedures, and establish 
site monitoring and management practices. The plans 


also commit the involved agencies to a cooperative 
annual review process which evaluates disposal site 
use and conditions, dredged material testing results, 
and new scientific information, in order to determine if 
changes to the evaluation procedures and/or disposal 
site cen age practices are needed. Sampling was 
conducted to determine any chemical/biological con- 
tamination. 


149,144 

AD-A235 247/4/GAR 

Radian Corp., Sacramento, CA. 
Installation Restoration Program (IRP) Stage 3. 
Finding of no Significant Impact Operable Unit B. 
Engineering Evaluation/Cost Analysis-Environ- 
mental Assessment and Removal Action. 

Final rept. 

Apr 91, 6p 

Contract F33615-87-D-4023 


The Department of the Air Force has prepared an En- 
gineering Evaluation/Cost Analysis and assessment 
of environmental impact to respond to contaminated 
_— water in Operable Unit (OU) B at McClellan 

FB, California. Proposed action involves: (1) installa- 
tion of extraction wells; (2) extraction of contaminated 
ground water; (3) treatment of extracted groundwater; 
and (4) release of the treated groundwater. Additional 
ground water monitoring, abandonment of a contami- 
nated production well, continued extraction from a pro- 
duction well, and restriction on the use of a third pro- 
duction well are also proposed as integral parts of the 
restoration and water reclamation activity. This action 
only covers short-term measures to reduce the poten- 
tial for increased health risks from the migration of 
higher concentrations of contaminants to on- and off- 
base water supply wells. 
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149,145 

AD-A235 280/5/GAR PC A09/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Information Summary, Area of Concern: Buffalo 
River, New York. 

Final rept. 

C. R. Lee, D. L. Brandon, J. W. Simmers, H. E. 
Tatem, and J. G. Skogerbee. Mar 91, 185p Rept no. 
WES/MP/EL-91-9 


The Great Lakes National Program Office (GLNPO) is 
carrying out a 5-year study and demonstration project, 
Assessment and Remediation of Contaminated Sedi- 
ments (ARCS), with emphasis on removal of toxic pol- 
lutants from bottom sediments. Information from the 
ARCS program is to be used to guide development of 
Remedial Action Plans for 42 identified Great Lakes 
Areas of Concern (AOCs). The AOCs are areas where 
serious impairment of beneficial uses of water or biota 
(drinking, swimming, fishing, navigation, etc.) is known 
to exist, or where environmental quality criteria are ex- 
ceeded to the point that such impairment is likely. Pri- 
ority consideration was given to five AOCs, including 
Buffalo River, N.Y. The WES Environmental Lab. re- 
viewed existing data and information for each of these 
five AOCs. The approach used was to bring together 
WES scientists who have been conducting research 
on aspects of contaminant mobility in the aquatic envi- 
ronment to develop a list of information required to 
evaluate the potential for contaminant mobility. This 
report summarizes the information obtained for the 
Buffalo River. Topics include Fish tissue concentra- 
tions, Groundwater, Land use, Metal contamination, 
Pesticlides, Point and nonpoint source discharges, 
Risk assessment, Spills, Toxicity bioassay, and Water 
quality. 


149,146 

AD-A235 370/4/GAR PC A15/MF A02 

Army Engineer Waterways Experiment Station, Vicks- 

burg, MS. Environmental Lab. 

Treatability of Ninth Avenue Superfund Site 

Groundwater. 

Final rept. 

M. E. Zappi, C. Teeter, E. Fleming, and N. R. 

— Mar 91, 336p Rept no. WES/MP/EL- 
1- 


The Ninth Avenue Superfund Site is located in Gary, 
IN, and has been listed on the US Environmental Pro- 
tection Agency’s National Priorities List since 1973. 
The site is a 17-acre (68,800-sq m) inactive chemical 
disposal area within a relatively undeveloped, low-lying 
area. Past disposal activities resulted in the contami- 
nation of the underlying groundwater, predominantly 





with ketones, benzenes, phenols, and chlorinated ali- 
phatic compounds. Four technologies were evaluated 
on the bench scale for their ability to remove organic 
contaminants from a composite of groundwater sam- 
ples collected from six site observation wells. These 
technologies were activated sludge (aerobic biotreat- 
ment), activated sludge with powdered activated 
carbon (PAC) addition, air stripping, and activated 
carbon. The results indicate that activated carbon 
does not have a high sorptive capacity for the site con- 
taminants. Air stripping did not exhibit a high potential 
for efficiently removing the contaminants from the 
composite sample. However, activated sludge indicat- 
ed potential for removing the site contaminants. The 
addition of PAC improved contaminant removal. In- 
creased removals of chemical oxygen demand and 
total organic carbon from the composite sample with 
increased PAC dose were observed. Activated sludge 
and PAC/activated carbon were capable of removing 
all priority pollutants to concentrations at or below de- 
tection limits. 
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AD-A235 412/4/GAR PC A07/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Information Summary, Area of Concern: Ashtabula 
River, Ohio. 

Final rept. 

H. E. Tatem, D. L. Brandon, C. R. Lee, J. W. 
Simmers, and J. G. Skogerboe. Dec 90, 129p Rept 
no. WES/MP/EL-90-22 


The Water Quality Act of 1987, Section 118, author- 
izes the Great Lakes National Program Office 
(GLNPO) to carry out a 5-year study and demonstra- 
tion _ Assessment and Remediation of Contami- 
nated Sediments (ARCS), with emphasis on the re- 
moval of toxic pollutants from bottom sediments. Infor- 
mation from the ARCS program is to be used to guide 
the development of Remedial Action Plans (RAPs) for 
42 identified Great Lakes Areas of Concern (AOCs) as 
well as Lake-wide Management Plans. The AOCs are 
areas where serious impairment of beneficial uses of 
water or biota (drinking, swimming, fishing, navigation, 
etc.) is known to exist, or where environmental quality 
criteria are exceeded to the point that such impairment 


is likely. Priority consideration was = to the follow- 


ing AOCs: Saginaw Bay, Michigan; Sheboygan Harbor, 
Wisconsin; Grand Calumet River, Indiana; Ashtabula 
River, Ohio; and Buffalo River, New York. This report 
summarizes the information obtained for the Ashtabu- 
la River AOC. (GLNPO Subject-Reference Matrix). 
Data and information from numerous reports have 
been included as figures and tables; wherever possi- 
ble, the reference sources are identified. 
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DE91002135/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 

Shedding a new light on hazardous waste. 

N. Reece. Feb 91, 25p SERI/TP-220-3771 

Contract ACO02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


The sun’s ability to detoxify waterborne chemicals has 
long been known; polluted streams, for example, 
become cleaner as they flow through sunlit areas. 
Solar detoxification harnesses this natural degradation 
process for beneficial ends, producing simple, nonha- 
zardous substances from hazardous — chemi- 
cals. Solar detoxification systems now being devel- 
oped break down these chemicals without using the 
fossil fuels required by conventional technologies. 
Sunlight destroys hazardous waste because of the dis- 
tinctive properties of photons, the packets of energy 
that make up — Low-energy photons add ther- 
mal energy that will heat toxic chemicals; high-energy 
photons add the energy needed to break the chemical 
bonds of these chemicals. The detoxification process 
discussed here takes advantage of this latter group of 
photons found in the ultraviolet portion of the solar 
spectrum. 4 figs. 


149,149 
DE91010132/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Groundwater monitoring challenges on the Oak 
Ridge Reservation. 

D. D. Huff. 1990, 31p CONF-901286-1-Vugraphs 
Contract ACO5-840R21400 

DOE/EPA workshop on methods for siting ground- 
water monitoring wells, Las Vegas, NV (USA), 11-13 
Dec 1990. Sponsored by Department of Energy, 
Washington, DC. 
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The Oak Ridge Reservation (ORR) is located in the 
humid southeastern United States in close proximity to 
Oak Ridge, Tennessee. There are three Department of 
Energy (DOE) facilities on the reservation, and all of 
them have comprehensive ground-water monitoring 
programs in conjunction with compliance and environ- 
mental restoration activities. Because of the costs as- 
sociated with installation, maintenance, sampling and 
reporting, and eventual plugging and abandonment of 
wells, choosing the numbers and locations of monitor- 
ing wells is a major concern. Decisions must be based 
on a thorough understanding of site geology, hydrolog- 
ic variables, and the nature and location of potential 
sources of contaminant releases. 


149,150 

DE$1010551/GAR PC A03/MF A01 
Texas Southern Univ., Houston. Dept. of Chemistry. 
Transport of heavy metals in process 
wastewaters. Final composite report, September 
1, 1989-November 30, 1990. 

Progress rept. 

R. F. Wilson. 1990, 35p DOE/PC/89763-T4 

Contract FG22-89PC89763 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Coal-conversion process wastewaters, obtained in the 
gasification and liquefaction of coal, generally contain 
appreciable quantities of toxic heavy metals and phe- 
nolic-type compounds in the aqueous phase which 
give rise to a substantial need for the study and eluci- 
dation of the complex ions formed in their interaction. 
Thus, these studies were undertaken to determine the 
extent of transport of these ions and/or their interac- 
tion products across the organic-aqueous phase and 
the characteristics of the interaction products. During 
the past year, the participants have been engaged in 
the systematic study of the transport and removal of 
the interaction products of several heavy metal ions, 
viz., Cu, Cd, Co, Fe, and Ni with selected coal tar phen- 
ols from aqueous media. These extraction studies 
were carried out using different liquid pairs such as dis- 
sopropyl ether-water and methyl iso-butyl ketone- 
water at various concentrations, ionic strengths, and 
pH’s. More recently, the authors has standardized 
methods for carrying out these studies. Detailed trans- 
port of the transport of Cu, Fe, Zn, Pb, Cd and Ni resor- 
cinol and/or catacohol complexes have been studied 
using polargraphy and HPLC Techniques. The polar- 
graph was employed to ascertain the metal ion con- 
centration and the HPLC was employed using electro- 
chemical detection to determine the resorcinol or cate- 
cohol concentrations. The aqueous-organic extraction 
studies were generally carried out using iso-butyl 
ketone-water liquid-liquid pairs. These data indicate 
that after three successive extractions essential 100% 
of the phenolic complex agent is transported from the 
aqueous phase into the organic phase. 10 figs., 10 
tabs. 


149,151 

DE91010638/GAR PC A05/MF A01 
EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 
Plant. 

Surface Water Interim Measures/interim Remedial 
Action Pian/Environmental Assessment and Deci- 
sion Document for South Wainut Creek Basin (Op- 
erable Unit No. 2). Public Comment Responsive- 
ness Summary: Final report. 

Progress rept. 

8 Mar 91, 98p DOE/EA-0496-Vol.3 

Sponsored by Department of Energy, Washington, DC. 


The Department of Energy (DOE) is pursuing an Inter- 
im Measure/Interim Remedial Action (IM/IRA) at the 
903 Pad, Mound, and East Trenches Areas (Operable 
Unit No. 2) at the Rocky Flats Plant (RFP). This IM/IRA 
is to be conducted to minimize the release from these 
areas of hazardous substances that pose a potential 
threat to the public health and environment. The Plan 
involved the collection of contaminated surface water 
at specific locations, treatment by chemical precipita- 
tion, cross-flow membrane filtration and granular acti- 
vated carbon (GAC) adsorption, and surface discharge 
of treated water. Information for the initial configuration 
of the Plan is presented in the document entitled “Pro- 
posed Interim Measures/Interim Remedial Action Plan 
and Decision Document, 903 Pad, Mound, and East 
Trenches Areas, Operable Unit No. 2” (IM/IRAP) 
dated 26 September 1990. Information concerning the 
proposed Surface Water IM/IRA was presented during 
a public meeting held from 7 to 10 p.m., Tuesday, 23 
October 1990, at the Westminster City Park Recrea- 
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tion Center in Westminster, Colorado. This Respon- 
siveness Summary presents DOE’s response to all 
comments received at the public meeting, as well as 
those mailed to DOE during the public comment period 
which ended 24 November 1990. There were a 
number of technical comments on the plan that DOE 
has addressed herein. It is noted that several major 
issues were raised by the comments. Regardless of 
the estimated low risk to the public from construction 
and water transport activities, the popular sentiment of 
the public, based on comments received, is strong 
concern over worker and public health risks from these 
activities. In the light of public and municipal concerns, 
DOE proposes to eliminate from this IM/IRA the inter- 
basin transfer of Woman Creek seepage to the South 
Wainut Creek drainage and to address collection and 
treatment of contaminated South Walnut Creek and 
bm Creek surface water under two separate IM/ 
s. 
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DE91010884/GAR PC A03/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. Envi- 

ronmental Management Operations. 
hole com and seal tes for upper 

confined aquifier-monitoring wells in 300-FF-5 

operable unit. 

R. M. Smith, R. Schalla, F. A. Spane, and J. R. 

Raymond. Mar 91, 47p EMO-1029 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The remedial investigation of the 300-FF-5 operable 
unit was initiated in fiscal year 1991. A major part of the 
investigation involves the construction of eight new 
groundwater-monitoring wells in the upper confined 
aquifer beneath the operable unit. The upper confined 
aquifer has a head gradient significantly higher (ap- 
proximately 30 ft) than the unconfined aquifer. Be- 
cause of this, the US Environmental Protection Agency 
and the State of Washington Department of Ecology 
requested, through review comments associated with 
the operable unit work plan (DOE 1990), the US De- 
partment of Energy to prepare a description of bore- 
hole seal emplacement and testing for this specific op- 
erable unit. They further requested that the resulting 
documentation be approved by the regulatory agen- 
cies prior to constructing the first confined aquifer- 
monitoring well. The description of seal emplacement 
and testing in new groundwater-monitoring wells com- 
pleted in the upper confined aquifer in the 300-FF-5 
operable unit is presented in this report. This work ap- 
plies only to wells drilled for the 300-FF-5 operable 
unit. The area under consideration is located on the 
Hanford Reservation. 19 refs., 19 figs., 1 tab. 
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DE91011052/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

Study plan for conducting a section 316(a) demon- 
stration: K-Reactor cooling tower, Savannah River 
Site. 

M. H. Paller. Feb 91, 21p WSRC-RP-91-043 

Contract AC09-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


The K Reactor at the Savannah River Site (SRS) 
began operation in 1954. The K-Reactor pumped sec- 
ondary cooling water from the Savannah River and dis- 
charged directly to the Indian Grave Branch, a tributary 
of Pen Branch which flows to the Savannah River. 
During earlier operations, the temperature and dis- 
charge rates of cooling water from the K-reactor were 
up to approximately 70(degree)C and 400 cfs, sub- 
stantially altering the thermal and flow regimes of this 
stream. These discharges resulted in adverse impacts 
to the receiving stream and wetlands along the receiv- 
ing stream. As a component of a Consent Order (84-4- 
W as amended) with the South Carolina Department of 
Health and Environmental Control, the Department of 
Energy (DOE) evaluated the alternatives for cooling 
thermal effluents from K Reactor and concluded that a 
natural draft recirculating cooling tower should be con- 
structed. The cooling tower will mitigate thermal and 
flow factors that resulted in the previous impacts to the 
Indian Grave/Pen Branch ecosystem. The purpose of 
the proposed biological monitoring program is to pro- 
vide information that will support a ion 316(a) 
Demonstration for Indian Grave Branch and Pen 
Branch when K-Reactor is operated with the recirculat- 
ing cooling tower. The data will be used to determine 
that Indian Grave Branch and Pen Branch support Bal- 
anced Indigenous Communities when K-Reactor is op- 
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erated with a recirculating cooling tower. 4 refs., 1 fig. 1 
tab. 
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DE$1011073/GAR PC A06/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Evaluation of a multiport groundwater monitoring 
system. 

T. J. Gilmore, S. H. Hall, K. B. Olsen, and F. A. 
Spane. Mar 91, 106p PNL-7625 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


In 1988 and 1989, Pacific Northwest Laboratory in- 
stalled a multiport groundwater monitoring system in 
two wells on the Hanford Site: one near the 216-B-3 
Pond in the center of the Hanford Site and one just 
north of the 300 Area near the Columbia River. The 
system was installed to provide the US Department of 
Energy with needed three-dimensional data on the 
vertical distribution of contaminants and hydraulic 
heads on the Hanford Site. This study evaluates the 
ability of the multiport system to obtain hydrogeologic 
data at multiple points vertically in a single borehole, 
and addresses the representativeness of the data. 
Data collected from the two wells indicate that the mul- 
tiport system is well suited for groundwater monitoring 
networks requiring three-dimensional characterization 
of the hydrogeologic system. A network of these sys- 
tems could provide valuable information on the hydro- 
geologic environment. However, the advantages of the 
multiport system diminish when the system is applied 
to long-term monitoring networks (30+ years) and to 
deeper wells (< 300 ft). For shallow wells, the multiport 
system provides data in a cost-effective manner that 
would not be reasonably obtainable with the conven- 
tional methods currently in use at the Hanford Site. 17 
refs., 28 figs., 6 tabs. 
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DE$1749043/GAR PC A05/MF A01 
CEA Centre de La Hague, Cherbourg (France). 
Contribution aux recherches sur les mouvements 
des elements a I’etat de traces dans les eaux co- 
tieres de la Manche par |’etude de la distribution 
spatiale de traceurs radioactifs industriels dans 
les moules et les fucus. (Contribution to investiga- 
tions on trace elements tran: in the Channel: 
spatial distribution of industrial tracers in mytilus 
edulis and fucus serratus). 

P. Germain, M. Masson, and Y. Baron. 1990, 78p 
CEA-R-5534 

In French. 

U.S. Sales Only. 


The distribution of artificial tracers - gamma emitters - 
has been studied in biological indicator species, mus- 
sels and fucus, along the French and English Channel 
shores in order to gain a better knowledge of trace ele- 
ment transport in the Channel coastal areas. The main 
conclusions are supplied by (sup 106)Ru-Rh and (sup 
60)Co. Extension of species labelling is larger east- 
wards than westwards, and the differences recorded 
between French and English shores show weak ex- 
changes between south and north Channel; in the 
Norman-Breton gulf and in the Seine river bay, the dis- 
tribution of radioactive tracers demonstrates complex 
current processes. Results are compared to the hydro- 
dynamical studies carried out through models and fol- 
lowup of radioactive tracers in sea water. Particular 
processes have been observed, corresponding to 
areas where the decay gradient from the source term 
is not respected (western Cotentin shore, western 
Seine Bay, Caux aerea). They are discussed in relation 
with fresh - sea water mixing, current and physico- 
chemical problems. (ERA citation 91:011042) 
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MIC-91-03000/GAR PC E07/MF E01 
Ship-Source Oil Pollution Fund, Ottawa (Ontario). 
Canada. Ship-Source Oil Pollution Fund: Annual 
report 1989-90. 

c1990, 40p 

Text in English and French (Bilingual). 


This annual report describes the legislative changes 
that replaced the Marine Pollution Claims Board with 
the Ship-Source Oil Pollution Fund and redefined the 
Fund’s mandate. Staff participation at conferences 
and meetings during 1989-90 is described, and a brief 
summary is provided of each oil spill incident that in- 
volved the Fund. 
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MIC-91-03112/GAR 
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PC E12/MF E01 


Niagara River Monitoring Committee. Data Interpreta- 
tion Group, Ottawa (Ontario). 

Joint evaluation of upstream/downstream Niagara 
River: Monitoring data for the period April 1987 to 
March 1988: Final report. 

c1989, 133p 


This report is the third in a series to present a summary 
and interpretation of Niagara River ambient water qual- 
ity data for the period April 1987 to March 1988. The 
water morn monitoring — is part of the Niagara 
River Toxics Management Plan, a joint project of four 
American and Canadian federal, provincial and state 
agencies. Sampling and analytical procedures as well 
as statistical methods used were the same as those 
a the 1986-87 study permitting comparisons of re- 
sults. 


149,158 

MIC-91-03272/GAR PC E17/MF E01 
Peat, Marwick and Partners, Toronto (Ontario). 

Design factors and data requirements for water 
withdrawal pricing and effluent charges. 

©1988, 252p ISBN-0-7729-3267-0 


This study examines issues of design and implementa- 
tion associated with the possibility of assessing user 
charges on both withdrawals of raw water from, and on 
the discharge of wastewaters into, natural surface wa- 
tercourses. It does not address the issues and design 
of pricing policies for municipal water supply and 
wastewater treatment systems. The study presents a 
review of the way in which resource prices are set for 
timber, minerals, and natural gas; reviews existing 
water pricing schemes and waste water emission 
charge schemes in Ontario and elsewhere; specifies 
possible water pricing designs and waste water emis- 
sion charge schemes; and identifies data required to 
implement these proposals. 


149,159 

MIC-91-03275/GAR PC E17/MF E01 
Canviro Consultants Ltd., Toronto (Ontario). 

Don River dry weather outfall survey. 

Technical report no. 11. 

C1987, 263p 


During the late summer and fall of 1984, a dry weather 
survey was conducted on all outfalls discharging to the 
Don River and its tributaries as part of the ongoing To- 
ronto area watershed management strategy study. 
This study is conducted to inventory and document all 
existing outfalls on the Don River and its tributaries; to 
assess the loadings and concentrations of selected 
contaminants discharged in dry weather from all exist- 
ing outfalls to the Don River and its tributaries; and to 
identify and prioritize, on the basis of observation, out- 
falls oe contaminants in concentrations in 
excess of modified municipal sewer-use bylaw limits. 
The field program included both the collection of his- 
toric data from the provincial and municipal govern- 
ments and two consecutive screening runs, with inten- 
sive sampling of selected outfalls up to 4 times. Out- 
falls were then classified by parameters to assist in 
setting priorities for action. 
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MIC-91-03276/GAR 
Toronto Area Watershed Management Strategy Steer- 
ing Committee (Ontario). 

— sewershed combined sewer overflow 
s' b 

Technical report no. 7. 

W. M. Wong. c1986, 217p 


PC E17/MF E01 


This study was conducted to provide the Toronto area 
watershed management strategy study with informa- 
tion concerning combined sewer outflows (CSO) to the 
Humber River, as well as possible control. The study 
area comprises a combined sewer area and a sanitary 
sewer area in Metro Toronto in the Humber River wa- 
tershed, both of which share the same Metro sewer 
and the Humber Water Pollution Control Plant for con- 
veyance and treatment of their sewage. The report 
gives a summary of the nature, analysis and control of 
combined sewer overflow, as well as a review of stud- 
ies carried out elsewhere; flow and precipitation data 
for the area; a description of a model simulation; base 
case data; three schemes for CSO control; and meth- 
ods of integrating CSO control and flood protection 
measures. 
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MIC-91-03277/GAR PC E12/MF E01 


Canviro Consultants Ltd., Toronto (Ontario). 
Mimico Creek dry weather outfall survey. 
Technical report no. 12. 

c1987, 115p 


During the fall of 1984, a dry weather outfall survey 
was conducted on the sections of Mimico Creek within 
the City of Etobicoke boundaries as part of the ongoing 
Toronto area watershed management strategy study. 
The survey inventoried and documented all existing 
outfalls on Mimico Creek within the City of Etobicoke; 
assessed the loadings and concentrations of selected 
contaminants discharged in dry weather from the exist- 
ing outfalls to Mimico Creek; and identified and priori- 
tized, through observations, outfalls discharging con- 
taminants in concentrations in excess of modified mu- 
nicipal sewer-use bylaws. The field program was con- 
ducted both through the use of provincial and munici- 
pal historic data and two consecutive screening runs 
during which outfalls were selected for more intensive 
sampling for selected parameters. Outfalls were then 
classified to assist in establishing priorities for action. 
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PB91-193649/GAR PC A06/MF A01 
Iilinois State Environmental Protection Agency, Spring- 
field. Div. of Water Pollution Control. 

Intensive Survey of the Big Muddy Main Stem from 
Rend Lake to the Mississippi River, 188. 

R. L. Hite, M. R. Matson, C. A. Bickers, and M. M. 
King. Jan 91, 111p IEPA/WPC/91-56 

Prepared in cooperation with Southern Monitoring, 
Marion, IL. 


In July and August 1988, the Illinois Environmental 
Protection Agency conducted an intensive stream 
quality survey of the lower Big Muddy River main stem. 
The survey focused on water quality, fish populations, 
contaminants in fish, instream habitat, and sediment 
chemistry in a 104-mile segment of the Big Muddy 
River between Rend Lake and the Mississippi River. 
The Big Muddy main stem survey was designed to 
assess stream quality in the vicinity of mine drainage 
sources and major municipal point source dischargers. 
A major objective of the project was to identify sources 
of acid mine —_ contributing to water quality deg- 
radation and fish kills in the Big Muddy River upstream 
from the public water supply intake at Royalton, Illinois. 
IEPA staff successfully identified two abandoned 
mines believed to be the major sources of mine-relat- 
ed water quality problems in the Big Muddy River in the 
vicinity of the Royalton. Water quality samples collect- 
ed in summer 1988 at 14 main stem sites indicated Big 
Muddy River water quality was considered between 
fair/good and was generally not significantly impacted 
by point source dischargers. Main stem biotic integrity 
evaluated from fish population sampling at six sites 
was considered fair. 
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PB91-196147/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. 
Drinking Water Research Div. 

Principles of Water Filtration. 

Book chapter. 

G. S. Logsdon. c1991, 17p EPA/600/D-91/114 

Pub. in Methods for the Investigation and Prevention of 
Waterborne Disease Outbreaks, p169-183. 


The paper reviews principles involved in the processes 
commonly used to filter drinking water for public water 
systems. The most common approach is to chemically 
pretreat water and filter it through a deep (2-1/2 to 3 ft) 
bed of — media (coal or sand or combinations of 
these). The process may involve coagulation and filtra- 
tion; coagulation, flocculation and filtration; or coagula- 
tion, flocculation, sedimentation and filtration. In any 
case, pretreatment with coagulant chemical is neces- 
sary, because particle removal occurs through the 
mechanism of attachment to grains of filtering materi- 
al. In contrast, in typical diatomaceous earth filtration 
practice, coagulant is not used and particle removal by 
straining is an important aspect of the process. Slow 
sand filters are used to treat high quality water. No pre- 
treatment coagulants are used, but a biological popu- 
lation develops in the 3 to 4 foot deep sand filter and 
removal by predation and attachment to sand surfaces 
and the top slimy layer above the sand (schmutz- 
decke) cause the quality improvement in the process. 
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PB91-196600/GAR PC A03/MF A01 
Environmental Research Lab., Narragansett, RI. 





Carcinogenicity of Black Rock Harbor Sediment to 
the Eastern Oyster and Trophic Transfer of Black 
Rock Harbor Carcinogens from the Biue Mussel to 
the Winter Fiounder. 

Journal article. 

G. R. Gardner, P. P. Yevich, J. C. Harshbarger, and 
A. R. Malcolm. c1991, 16p EPA/600/J-91/080, 
ERLN-978 

Contract NIH-NO1-CP-61063 

Pub. in Environmental Health Perspectives, v90 p53- 
66 1991. Prepared in cooperation with National 
Museum of Natural History, Washington, DC. Spon- 
sored by National Institutes of Health, Bethesda, MD. 


The eastern oyster (Crassostrea virginica) developed 
neoplastic disorders when experimentally exposed 
both in the laboratory and field to chemically contami- 
nated sediment from Black Rock Harbor (BRH), 
Bridgeport, Connecticut. Neoplasia was observed in 
oysters after 30 and 60 days of continuous exposure in 
a laboratory flow-through system to a 20 mg/L sus- 
pension of BRH sediment plus postexposure periods 
of 0, 30, or 60 days. Composite tumor incidence was 
13.6% (49 neoplasms in 40, n = 295) for both expo- 
sure. Tumor occurrence was highest in the renal ex- 
cretory epithelium, followed in order by gill, gonad, 
——— heart, and embryonic neural tissue. 

egression of experimental neoplasia was not ob- 
served when the stimulus was discontinued. In field ex- 
periments, gill neoplasms developed in oysters de- 
exe in cages for 30 days at BRH and 36 days at a 

RH dredge material disposal area in Central Long 
Island Sound, and kidney and gastrointestinal neo- 
plasms developed in caged oysters deployed 40 days 
in Quincy Bay, Boston Harbor. Oysters exposed to 
BRH sediment in the laboratory and in the field accu- 
mulated high concentrations of polychlorinated bi- 
phenyls (PCBs), polyaromatic hydrocarbons (PAHs), 
and chlorinated pesticides. Chemical analyses demon- 
strated high concentrations of PCBs, PAHs, chlorinat- 
ed pesticides, and heavy metals in BRH sediment. 
Known genotoxic carcinogens, cocarcinogens, and 
tumor promoters were present as contaminants. The 
uptake of parent PAH and PCBs from BRH sediment 
observed in oysters also occurs in blue mussels (Myti- 
lus edulis). Winter flounder fed BRH-contaminated 
blue mussels contained xenobiotic chemicals ana- 
lyzed in mussels. 
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PB91-196659/GAR PC A03/MF A01 
Environmental Research Lab., Athens, GA. 

Studies of Benzidine-Based Dyes in Sediment- 
Water Systems. 

Journal article. 

E. J. Weber. c1991, 12p 

Pub. in Environmental Toxicology and Chemistry, v10 
n5 p609-618 May 91. 


The sorption and degradation of several benzidine- 
based dyes were studied in sediment-water systems. 
Studies in resaturated sediment demonstrated that 
sorption was strongly dependent on pH and the nature 
and concentration of the inorganic salt in solution. 
Degradation of the dyes in anaerobic pond sediment 
followed pseudo-first-order kinetics with half-lives 
ranging from 2 to 16 d. Product studies indicated that 
the amount of recovered benzidine accounted for only 
2 to 5% of lost Direct Red 28. Studies in pH-amended 
pond sediment demonstrated that degradation is inhib- 
ited when the dyes are strongly sorbed to the sedi- 
ment. 
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PB91-197863/GAR PC A03/MF A01 
Luther Coll., Decorah, IA. Dept. of Biology. 

LTRMP Observational Bulletin No. 1: Status of the 
Macroinvertebrate Populations of the Upper Mis- 
sissippi River. 

J. W. Eckblad. Apr 91, 14p EMTC-91/03 

Sponsored by Fish and Wildlife Service, Onalaska, WI. 
Environmental Management Technical Center. 


In 1989 and early 1990, biologists began reporting ap- 
parent declines in macroinvertebrate densities at spe- 
cific Upper Mississippi River System sites. The Envi- 
ronmental Management Technical Center hosted a 
one-day workshop on May 30, 1990, to promote an 
exchange of current information about Upper Missis- 
sippi River System macroinvertebrates, and to review 
and document any observations that had been made. 
Observations of declines in fingernail clam popula- 
tioAs, over varying periods of time, were reported for 
navigation Pools 8, 9 and 19 by workshop participants. 
Large numbers of dead fingernail clams, but no live 
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specimens, were observed at a site in Pool 11 in 1989. 
Potential causative agents that were discussed at the 
workshop included reduction in suitable habitat; toxic 
substances in sediments; water level, temperature and 
dissolved oxygen regimes; and biotic factors. Work- 
shop recommendations included retrospective data 
analysis and the monitoring of several invertebrate 
communities and associated abiotic factors. 
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PB91-198879/GAR PC A04/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 

re for Levels: Background Study for the Pol 
Document ‘Setting Environmental Quality Sta 
ards for Water and Soil’. 
D. van de Meent, T. Aldenberg, J. H. Canton, C. A. 
M. van Gestel, and W. Slooff. Nov 90, 66p RIVM- 
670101002 
See also PB91-198887. 
Available only in the U.S., Canada and Mexico. Ali 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


The report is meant to provide scientific support for 
setting environmental quality objectives for water, 
sediment and soil. No quality criteria are being set in 
the report. Only options for decisions are given. Start- 
ing point is the policy document ‘Omgaan met risico’s’ 
(Premises for Risk Management), in which long term 
quality objectives are chosen to be set equal to the 
‘Verwaarloosbaar Risico’ (Negligible Risk) levels 
which, in turn, are chosen to be set equal to 1/100th of 
the ‘Maximaal Aanvaardbaar Risico’ (Maximum Ac- 
ceptable Risk) levels. The report is restricted to the 
derivation of the maximum acceptable risk levels for 
45 chemicals. Maximum acceptable risk levels for 
water are primarily derived from available chronic tox- 
icity data, ye an extrapolation procedure recom- 
mended by the ‘Gezondheidsraad’ (Health Council). 
For sediment no toxicity data are available. Maximum 
acceptable risk levels for sediment are derived indi- 
rectly from maximum acceptable risk levels for water, 
using the equilibrium itioning method. To derive 
maximum acceptable risk levels for soil, ecotoxicologi- 
cal extrapolation methods similar to those used for 
water are used. In addition, maximum acceptable risk 
levels for soil are derived from maximum acceptable 
risk levels for water with the equilibrium partitioning 
method. The appendix to the document can also be 
obtained (PB91-198887). 
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PB91-198887/GAR 

Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 

Reape for Levels: Background Study for the Policy 


PC A05/MF A01 


Document ‘Setting Environmental Quality Stand- 
ards for Water and Soil’ (Annex). 

D. van de Meent, T. Aldenberg, J. H. Canton, C. A. 
M. van Gestel, and W. Slooff. Nov 90, 80p RIVM- 
670101002-ANN 

See also PB91-198879. 

Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


The document is the appendix to Background study for 
the policy document ‘Setting Environment Quality 
Standards for Water and Soil’ (PB91-198879). It con- 
sists of a glossary, and Annex A: Lowest aquatic 
NOEC values per group of species; Annex B: Toxicity 
data for aquatic organisms; Annex C: Lowest aquatic 
NOEC values for target species and sensitive species; 
Annex D: Toxicity data for soil organisms; and Annex 
E: Data used for deriving maximum acceptable risk 
levels for soil; and Annex F: Data on the present con- 
centrations in water, sediment, soil and groundwater. 


149,169 
PB91-199612/GAR PC A04/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 
eromonas in Drinkwater: Nadesinfektie met 
Chloordioxide (Aeromonas in Drinking Water: Dis- 
infection Using Chlorine Dioxide). 
G. J. Medema. Aug 90, 59p RIVM-148901001 
Text in Dutch; summary in English. 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 
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The applicability of chlorine dioxide at low doses for 
the protection of drinking water distribution systems is 
evaluated. Chiorine dioxide is an efficient agent for dis- 
infection of Aeromonas, even at low doses, provided 
the chlorine dioxide demand of the receiving water is 
low. However, because low doses of chlorine dioxide 
are rapidly consumed in most Dutch drinking waters 
and the disproportionation products in drinking water 
have no effect on Aeromonas, low chlorine dioxide 
doses are not effective in protecting distribution sys- 
tems against growth of Aeromonas. 
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PB91-199620/GAR PC A04/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
=. Bilthoven (Netherlands). 
Kwaliteit van Filtermedia voor 

van Zwemwater in Circulatiebaden 
(Microbial of Filtermedia for Treatment of 
Pool Water in Whirlpools). 
L. P. M. van Lee , A. H. Havelaar, B. M. Bethe, 
J. F. Schijven, and D. G. Groothuis. Sep 90, 69p 
RIVM-148902001 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


The hygienic aspects of some commonly used materi- 
als for filtration of swimming pool water as well as their 
effect on the microbiological quality of the filtrate and 
the pool water were investigated. All filtermedia were 
found to be colonized by high numbers of bacteria. If 
chlorine was removed by media such as activated 
carbon and Hydro-antrasit H, there was no inactivation 
of bacteria washed from the filter and additional meas- 
ures can be necessary to guarantee the microbial 
safety of the pool water. 
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PB91-199778/GAR PC A03/MF A01 
Cambridge Analytical Associates, Inc., Boston, MA. 
Bioremediation Systems Div. 

Feasibility of Biodegradation of Tetrachioroethy- 
lene in Contaminated Aquifers. 

Final rept. 

S. Fogel. 16 Sep 88, 40p NSF/ISI-88103 

Grant NSF-ISI87-60424 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


Tetrachloroethylene, a solvent and de-greasing agent 
is widely spilled and disposed of on soil. It is easily 
transported in ground water, causing wide-spread aq- 
uifer contamination. Conventional technology for the 
treatment of solvent-contaminated aquifers, which in- 
volves pumping out the water and above-ground treat- 
ment by physical/chemical techniques, is slow and ex- 
pensive. CAA Bioremediation Systems has carried out 
experiments to demonstrate the feasibility of in situ 
biodegradation of tetrachloroethilyliene. Theprocess 
would involve controlled addition of nutrients to the 
ground water to stimulate the activity of naturally oc- 
curring bacteria. A twenty-three liter laboratory aquifer 
simulator was constructed, filled with soil and amend- 
ed ground water was recirculated throughout the soil. 
Methanogenic conditions were brought about in the re- 
actor within 15 days and terachloroethylene was 
shown to degrade rapidly to dichloroethylene. Oxygen 
was then introduced and the oxidiation of dichlororeth- 
ylene by methanotrophic bacteria was initiated. The 
aquifer simulator experiment indicated that aquifer 
conditions can be manipulated in situ to bring about 
the complete degradation of terachloroethylene. 
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PB91-199869/GAR PC A02/MF A01 
Duke Univ., Beaufort, NC. Marine Lab. 

Use of Grass Shrimp (’Palaemonetes io’) 
Larvae in Field Bioassays of the Effects of Agricul- 
tural Runoff into Estuaries. 

W. W. Kirby-Smith, S. P. Thompson, and R. B. 
Forward. 1991, 10p EPA/600/D-91/117 

Presented at ‘Pesticides in Terrestrial and Aquatic En- 
vironments’ Conference. Held in Blacksburg, VA., May 
11-12, 1989. Sponsored by Environmental Research 
Lab., Gulf Breeze, FL. 


Investigations of the effects of runoff from pesticide 
sprayed fields on survivorship of the larvae of the 
rass shrimp Palaemonetes pugio are described. 
Sravid shrimp were held in cages in the surface waters 
of two estuarine creeks; one creek received runoff 
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from fields sprayed with the pesticides permethrin and 
thiodicarb while the other creek received runoff from 
an unsprayed forested area. Larvae released from 
field-exposed shrimp were reared in the laboratory in 
runoff water from the farm, from forest drainage, and in 
control water. Permethrin was undetectable (< 1 ng/ 
sample) in all water except in one replicate of farm 
runoff. Survivorship was high (75-94%) in all treat- 
ments except for larvae reared in farm runoff water 
(27-35%). In a second experiment three weeks after 
pesticide application, survivorship was high (94-98%) 
in all treatments. The study concludes that runoff from 
agricultural fields sprayed with pesticides applied in ac- 
cordance with labeled instructions can significantly 
reduce survivorship of larval grass shrimp, although 
cause of mortality is unknown. 
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PBS1-199877/GAR PC A03/MF A01 
Stritch School of Medicine, Maywood, IL. 
Environmental and Molecular Characterization of 
Systems Which Affect Genome Alteration in ‘Pseu- 
domonas aerugirosa’. Chapter 25. 

Book chapter. 

R. V. Miller, T. A. Kokjohn, and G. S. Sayler. c1990, 
19p EPA/600/D-91/118 

Pub. in American Society for Microbiology, p252-268 
1990. Prepared in cooperation with Tennessee Univ., 
Knoxville. Sponsored by Environmental Research 
Lab., Gulf Breeze, FL., and Potts Foundation, Chicago, 
IL. 


Pseudomonas aeruginosa was used as a model orga- 
nism to study mechanisms that lead to genome alter- 
ation in freshwater microbial populations. The studies 
demonstrated horizontal transmission by both trans- 
duction and conjugation in freshwater ecosystems and 
provided data that suggest that intracellular genome 
instability may be increased due to environmental 
stresses encountered by the cell in the habitat. 
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PBS1-199893/GAR PC A03/MF A01 
Environmental Research Lab., Gulf Breeze, FL. 
Morphological and Behavioral Characters in Mos- 
quitofish as Potential Bioindication of Exposure to 
Kraft Mill Effiuent. 

Journal article. 

S. A. Bortone, W. P. Davis, and C. M. Bundrick. 
c1989, 11p EPA/600/J-89/537 

Pub. in Bulletin of Environmental Contamination and 
Toxicol 43, p370-377 1989. Prepared in coopera- 
tion with University of West Florida, Pensacola. 


Although the specific chemicals or factors actually re- 
sponsible for induction of arrhenoidy among mosquito- 
fish have not yet been identified, it is known that a wide 
variety of potential compounds occur as by-products 
from the processing of wood pump. The purpose of the 
study was to investigate the morphological and behav- 
ioral responses of mosquitofish environmentally ex- 
posed to kraft mill effluent (KME) and to evaluate the 
potential of these responses as bioassay endpoints. A 
method to quantify the morphological or behavioral re- 
sponses of mosquitofish should provide an in situ 
bioindicator to assess impact of KME discharge on re- 
ceiving water biota. 


149,175 
PBS1-199984/GAR PC A03/MF A01 
ag Ridge National Lab., TN. Environmental Sciences 


iv. 

Risks of Toxic Contaminants to Exploited Fish 
Populations: Influence of Life History, Data Uncer- 
tainty and Exploitation intensity. 

Journal article. 

L. W. Barnthouse, G. W. Suter, and A. E. Rose’ 

c1990, 17p ORNL/PUB-3336, EPA/600/J- 90/513 
Contract DE-AC05-840R21400 

Pub. in Environmental Toxicology and Chemistry, v9 
p297-311 1990. Prepared in cooperation with Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN. Spon- 
sored by Department of Energy, Washington, DC., and 
Environmental Research Lab., Gulf Breeze, FL. 


Use of toxicity test data for population-level risk as- 
sessment was investigated as follows: (1) the influ- 
ence of life history characteristics of menhaden and 
striped bass on vulnerability of contaminant-induced 
stress; (2) the importance of test data availability; and 
(3) the influence of exploitation intensity. Menhaden 
and striped bass differed in terms of their capacity to 
sustain the same level of contaminant-induced mortali- 
ty. Changes in exploitation intensity affect the re- 
sponses of both populations to the same level of addi- 
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tional contaminant-induced mortality. However, the 
quantitative effects of both factors were small com- 
pared to the uncertainty associated with estimating 
long-term effects from short-term tests or QSARs. 


149,176 

PBS1-200337/GAR PC A02/MF A01 
Environmental Research Lab., Gulf Breeze, FL. 
Toxicity Tests of Effluents with Marsh Plants in 
Water and Sediment. 

Journal article. 

G. E. Walsh, D. E. Weber, T. L. Simon, and L. K. 
Brashers. c1991, 10p EPA/600/J-91/099, PUB-686 
Pub. in Environmental Toxicology and Chemistry, v10 
p517-525 1991. 


Methods are described for toxicity testing of water and 
sediment with two varieties of the freshwater marsh 
plant Echinochloa crusgalli (Linneaus) Palisot de 
Beauvois (Poaceae), and complex effluents. Two tests 
are described: a seed germination and early seedling 
growth test in water, and a survival and seedling 
growth test in natural and synthetic sediments. Effects 
of effluents from a sewage treatment plant, tannery, 
textile mill, pulp and paper mill, coking plant and 
sewage treatment plant included inhibition of germina- 
tion, chlorophyll synthesis and growth. The tests with 
rooted marsh plants were sensitive to pollutants and 
detected toxicity of a range of pollutants in water and 
sediment. Synthetic sediments similar to natural sedi- 
ments allowed toxicity tests to be done under carefully 
controlled conditions of particle size distribution, or- 
ganic content, pH, electrode potential (Eh) and cation 
exchange capacity (CEC). 


149,177 

PBS1-200618/GAR PC A10/MF A02 

_ Survey, Tallahassee, FL. Water Resources 
IV. 

Water Resources Data for Florida, Water Year 

1990. Volume 4. Northwest Florida. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

P. E. Meadows, J. B. Martin, and P. R. Mixson. Sep 

oo USGS/WRD/HD-91/281, USGS/WDR/FL- 

4 


See also report for 1989, PB90-251901 and PB91- 
204602. 


Water resources data for the 1990 water year for 
northwest Florida include continuous or daily dis- 
charge for 50 streams, periodic discharge for 0 
streams, miscellaneous discharge for 53 streams, con- 
tinuous or daily stage for 11 streams, peak discharge 
and stage for 7 streams; continuous or daily elevations 
for 6 lakes, and periodic elevations for 3 lakes; contin- 
uous — -water levels for 0 wells, and periodic 
ground-water levels for 20 wells, and miscellaneous 
water-level measurements for 140 wells; quality of 
water for 14 surface-water sites and 0 wells. 


149,178 
PBS 1-200758/GAR PC A19/MF A03 
- ogee Science and Engineering, Inc., Peoria, 


Economic Impact Stud 
ties within Setback 

charge Areas (R89-5). 

Final rept. 

D. Gallagher, R. Scott, and J. Garbade. Apr 91, 433p 
IL/ENR/RE/EA-91/07 

Sponsored by Illinois Dept. of Energy and Natural Re- 
sources, Springfield. Office of Research and Planning. 


Spills and leaks near potable water wells have caused 
the contamination of groundwater, resulting in detri- 
mental environmental and human health impacts. 
Conforming with the Illinois Groundwater Protection 
Act, regulations were offered prescribing standards for 
certain activities within setback zones and regulated 
recharge areas, including on-site landfills, land treat- 
ment units, surface impoundments, waste piles, under- 
ground storage tanks; and facilities for the storage and 
handling of pesticides, fertilizers, road oils, and de- 
icing agents. The economic impact study was devel- 
oped to identify, quantify and evaluate the economic 
and environmental costs and benefits of the proposed 
regulations. Estimated costs for existing facilities are 
$36.3 million for those in minimum setback zones, be- 
tween $8.4 and $43.3 million in potential maximum set- 
back zones, and between $13.3 and $66 million in po- 
tential regulated recharge areas. For surface impound- 
ments, agrichemical and on-site landfill facilities in 
minimum setback zones, the quantified benefits were 
estimated at between $2.3 and $4.0 million, while com- 
pliance costs would total about $30.0 million. Esti- 


of Regulations for Activi- 
ones and Regulated Re- 


mates do not include qualitative benefits such as 
avoided instances of environmental degradation, land 
value losses, diminished aesthetic value, or long-term 
neurological and reproductive effects. The report dis- 
cussed the importance of such benefits, but quantified 
values could not be estimated. 


149,179 


PB91-200899/GAR PC A13/MF A02 
Geological Survey, Lening: MI. Water Resources Div. 
Water Resources Data for Michigan, Water Year 
1990. 


Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

S. P. Blumer, W. W. Larson, R. J. Minnerick, C. R. 
Whited, and R. L. LeuVoy. Mar 91, 292p USGS/ 
WRD/HD-91/249, USGS/WDR/MI-90/1 

See also report for 1989, PB90-230947. 


Water resources data for the 1990 water year for 
Michigan consists of records of stage, discharge, and 
water quality of streams; stage and contents of lakes 
and reservoirs; and water levels and water tempera- 
ture of — water. The report contains discharge 
records for 146 streamflow-gaging stations; stage only 
records for 1 river-gaging station and 13 lake-gaging 
stations; stage and contents for 5 lakes and reservoirs; 
water-quality records for 22 streamflow-gaging sta- 
tions; water-level records for 51 observation wells; and 
water-temperature records for 5 observation wells. 
Also included are 46 crest-stage partial-record stations 
and 8 low-flow partial-record stations. 


149,180 


PB91-200956/GAR PC A12/MF A02 
King County Dept. of Parks, Seattle, WA. Planning and 
Resources. 

Freshwater Wetlands, Urban Stormwater, and 
Nonpoint Pollution Control: A Literature Review 
and Annotated on oe (Revised). 

E. C. Stockdale. Feb 91, ty: 

Sponsored by Washington tate Dept. of Ecology, 
Olympia. 


The literature review and annotated bibliography con- 
tained in the document were first printed as two sepa- 
rate documents in 1986 at the beginning of a long-term 
research program titled the Puget Sound Wetlands 
and Stormwater Management Research Program. The 
review was conducted to determine the extent of infor- 
mation available on the long-term ecological impacts 
of stormwater on wetlands and, conversely, the ability 
of wetlands to improve the water og A urban 
stormwater. The two reports have now nm com- 
bined, and updated with the most recent literature. The 
revised report also briefly discusses the status of the 
Wetlands Research Program currently underway. The 
subject of the report is complex and diverse. For that 
reason the annotated bibliography in Part Il contains 
references from the entire spectrum of wetland litera- 
ture, including: urban runoff control technology, cumu- 
lative impacts, stormwater and wastewater treatment, 
functions and values, wetland creation, best manage- 
ment practices, and general wetland ecology. Most of 
the entrees contain abstracts. Where possible, the 
original author abstract or introduction was included. 


149,181 


PB91-201079/GAR PC A23/MF A03 
Geological Survey, Oklahoma City, OK. Water Re- 
sources Div. 

a Resources Data for Oklahoma, Water Year 


Water-data rept. yer 8 1 Oct 88-30 Sep 89. 

R. L. Blazs, D. L. Boyle, T. E. Coffey, D. M. Walters, 
and D. K. White. Dec 90, 532p USGS/WRD/HD-91/ 
235, USGS/WDR/OK- 89/1 

See also report for 1988, PB91-106087. 


Water resources data for the 1989 water year for Okla- 
homa consists of records of stage, discharge, and 
water quality of streams; ~~ contents, and water 
quality of lakes or reservoirs. The report contains dis- 
charge records for 133 gaging stations; stage and con- 
tents for 30 lakes or reservoirs; water quality for 46 
gaging stations and 2 lakes. Also included are 7 par- 
tial-record stations. 


149,182 


PB91-201376/GAR PC A14/MF A02 
Geological Survey, Rolla, MO. Water Resources Div. 





_ Resources Data for Missouri, Water Year 
1 


Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

H. L. Reed, D. O. Hatten, T. J. Perkins, G. L. Gray, 
and J. V. Davis. Mar 91, 314p USGS/WRD/HD-91/ 
273, USGS/WDR/MO-90/1 

See also report for 1989, PB90-262601. Prepared in 
cooperation with Missouri Dept. of Natural Resources, 
Jefferson City, and Missouri State Highway and Trans- 
portation Commission, Jefferson City. 


Water-resources data for the 1990 water year for Mis- 
souri consist of records of stage, discharge, and water 
quality of lakes and reservoirs; contains records for 
water discharge at 107 gaging stations; stage and con- 
tents at 11 lakes and reservoirs; water-level records 
for 58 ground-water monitoring wells; water quality at 
43 sampling stations (including 2 lakes); and data for 
13 crest-stage stations. 


149, 183 
PB91-202622/GAR PC A19/MF A03 
Geological Survey, Louisville, KY. Water Resources 


Div. 
a Resources Data for Kentucky, Water Year 
1 


Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

D. L. McClain, F. D. Byrd, and A. C. Brown. Mar 91, 
439p USGS/WRD/HD-91/241, USGS/WDR/KY-90/ 
1 


See also report for 1989, PB90-244252. 


Water-resources data for the 1990 water year for Ken- 
tucky consists of records of stage, discharge, and 
water quality of streams; stage and water level of 
wells. The report contains discharge records from 110 
gaging stations; suspended-sediment data for 18 sta- 
tions (8 daily); daily temperature records for 11 sta- 
tions; daily specific conductance for 10 stations; 
ground-water levels for 23 continuous-record wells 
and 117 partial-record wells; water-quality data from 
42 surface-water stations sampled at regular intervals; 
and miscellaneous temperature and specific conduct- 
ance data from 69 gaging stations. Also included are 
24 partial-record crest-stage and 1 precipitation site. 


149,184 

PB91-202630/GAR PC A12/MF A02 

=e Survey, Hartford, CT. Water Resources 
iv. 

Water Resources Data for Connecticut, Water 

Year 1990. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

M. A. Cervione, B. S. Davies, J. R. Bohr, and B. W. 

Hunter. Mar 91, 275p USGS/WRD/HD-91/242, 

USGS/WDR/CT-90/1 

See also report for 1989, PB90-270125. 


Water resources data for the 1990 water year for Con- 
necticut consist of records of stage, discharge, and 
water quality of streams; stage, contents, and water 
quality of lakes and reservoirs; and water levels of 
ground-water wells. Specifically, it contains: (1) dis- 
charge records for 43 streamflow-gaging stations, and 
for 1 tidal volume streamflow station; (2) stage-only 
records for 3 tidal-gaging stations; (3) content records 
for 35 lakes and reservoirs; (4) water-quality records 
for 12 srenennow 2a stations, for 24 ungaged 
stream sites, for 1 tidal-gaging station, for 4 lakes and 
reservoirs, for 2 harbors, and for 5 precipitation sta- 
tions; and (5) water-level records for 38 observation 
wells. 


149,185 

PB91-202648/GAR PC A19/MF A03 

= Survey, lowa City, IA. Water Resources 
iv. 

Water Resources Data for lowa, Water Year 1990. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

D. J. O’Connell, M. J. Liszewski, R. B. Lambert, and 

W. J. Matthes. 29 Mar 91, 442p USGS/WRD/HD- 

91/267, USGS/WDR/IA-90/1 

Prepared in cooperation with lowa Dept. of Natural Re- 

sources, lowa City, and lowa Dept. of Transportation, 

Des Moines. 


Water resources data for the 1990 water year for lowa 
consist of records of stage, discharge, and water qual- 
ity of streams; stage, contents, and water quality of 
lakes and reservoirs; ground water levels and water 
quality of ground-water wells. The report contains 
records of water discharge for 117 stream-gaging sta- 
tions; stage or contents for 9 lakes and reservoirs; 
water quality for 6 stream-gaging stations; sediment 
records for 10 stream-gaging stations; water levels for 
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185 observation wells; and chemical analyses for the 
248 municipal wells. Also included are 120 crest-stage 
partial-record stations. 


149,186 
PB391-206300/GAR PC A04/MF A014 
— B. Johnson School of Public Affairs, Austin, 


Urban Storm Water Runoff and Ground-Water 
Quality (No. 90-2304). 

J. C. Nussbaum. Jan 91, 73p EPA/101/F-90/046 
Grant EPA-U-913-362-01-0 

Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Cooperative Environmental 
Management. 


Urban storm water runoff is a form of nonpoint source 
pollution which is intimately tied to the hydrologic 
cycle, human activities, and urbanization. Traditionally, 
scientific research, water resource management, and 
regulations have focused on the effects of urban storm 
water on surface water quality, and seldom on ground- 
water quality. The Safe Drinking Water Act and other 
narrowly focused federal legislation along with state 
and local laws and ordinances, provide a legislative 
patchwork that attempts to protect the nation’s 
ground-water quality. A clear and enforceable compre- 
hensive federal policy protecting ground-water quality 
is needed to provide direction to state and local gov- 
ernments. The purpose of the report is to provide a 
summary of information and key references on urban 
storm water in relation to ground-water protection for 
US EPA staff and others responsible for protecting 


‘ ground-water quality. The report presents a brief over- 


view of the major literature describing: (1) the — 
and chemistry of urban storm water runoff; (2) its ef- 
fects on ground-water resources; and (3) current man- 
agement practices, strategies, and regulations that at- 
tempt to reduce ground-water contamination from 
urban storm water. Also included is a selected bibliog- 
raphy and list of contacts at the federal, state, and 
local levels of government. 


149,187 
PBS1-206649/GAR PC A07/MF AO1 
Eastman Kodak Co., Rochester, NY. Federal Systems 


Treatment of Membrane Surfaces with Oriented 
Monolayers for Improved Renovation of Impaired 
Water. 

Final rept. 

L. M. Speaker, G. M. Russo, K. B. Quinn, B. L. Wolf, 
and T. P. Whitt. 21 Apr 91, 136p 

Grant DI-14-08-001-G1721 

Sponsored by Geological Survey, Reston, VA. 


AFT (antifouling technology) for separatory mem- 
branes was initially demonstrated in 1981. The effort 
summarized here was designed to test AFT against 
humates and alternative foulants, enhancing the fun- 
damental understanding of fouling and fouling propen- 
sity. Investigator surface-modified membranes with 
Langmuir-Blodgett (LB) films (oriented monomolecular 
films) and monitored responses of selectivities and 
throughputs to challenges. The materials bank includ- 
ed 18 surfactants, five different types of separatory 
membranes, and 15 likely foulants. At least 300 mem- 
branes were surface-modified and their permeation 
characteristics followed in more than 150 computer- 
controlled 23-h challenges, in most cases with aque- 
ous sodium humate. LB-system vibration problems 
may have compromised the quality and fouling resist- 
ance of some coatings. Both selectivities and cumula- 
tive permeate volumes of membranes LB-coated with 
11-perfluorohexyl undecanoic acid, 11-perfluoroheptyl 
undecanyl pyridinium bromide, and 11-perfluorooctyl 
undecany! pyridinium bromide were superior to those 
of controls, indicating that LB treatment had simulta- 
neously increased both selectivity and fouling-resist- 
ance. More data is being analyzed; as the database 
expands, investigators expect to contribute to the me- 
chanisitic understanding of fouling and fouling preven- 
tion, as well as developing selection criteria for the 
best (least fouling) combinations of AFT treatment, 
membrane, and feed stream. 


149,188 

PBS1-206789/GAR PC A03/MF A01 
Nebraska Univ.-Lincoln. Dept. of Civil Engineering. 
Nitrate Risk Management under Uncertainty. 

Final rept. 

Y. W. Lee. Feb 91, 38p EPA/101/F-91/047 

Contract EPA-U-913265-01-0 

Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Cooperative Environmental 
Management. 


149,191 


Water Poilution & Control 


In many areas throughout the U.S., groundwater sup- 
plies are contaminated by nitrates. Nitrate contamina- 
tion has been a subject of concern because nitrate salt 
can induce infant methemoglobinemia and cancer. Ni- 
trate risk management describes the process luating 
nitrate control strategies and selecting the best man- 
agement scheme. Available nitrate risk management 
strategies (several potential nitrate control methods 
and possible changes of health risk level) can be in- 
vestigated based on the acceptable risk level and the 
reasonableness of the nitrate control cost. However, 
the objectives of the risk reduction and cost are in con- 
flict, and each phase the risk and cost analysis is asso- 
ciated with_uncertainty. A numerical example is illus- 
trated to show how the methodology can be applied to 
solve nitrate risk management problem under uncer- 
tainty. 


149,189 


PB91-206854/GAR PC A01/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Determining the Nutrient Status of Drinking Water. 
Journal article. 

E. W. Rice. c1989, 5p EPA/600/J-89/540 

Pub. in the Bench Sheet, v11 n5 p6-7 Sep/Oct 89. 


The presence of biodegradable organic matter in 
drinking water can result in biologically unstable water 
that has been linked to various taste, odor and color 
problems. When the implicated bacteria are members 
of the total coliform group, those occurrences can 
result in major compliance violations. The amount of 
biodegradable — matter in potable water is diffi- 
Cult to measure. The measurement of ree coe 
matter in drinking water is an operationally defined pa- 
rameter and can only be expressed in relative terms. 
The use of bioassay assays can provide important in- 
formation regarding the nutrient status of water. 


149,190 


PB91-207951/GAR PC A04/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 

Programme on Purification of Industrial Waste 
Water. Technical Report. 

L. V. Brynolf, and T. Murawski. 29 Nov 90, 67p 
UNIDO/ID/WG.507/9(SPEC.) 

Presented at the Regional Meeting on Management of 
Industrial Waste Water, Paris, France, December 10- 
14, 1990. 


Seven African countries participated in the Program on 
Purification of Industrial Wastewater (Phase |): Bot- 
swana, Ethiopia, Lesotho, Uganda, United Republic of 
Tanzania, Zambia and Zimbabwe. The objective of the 
program was to examine existing industrial wastewater 
treatment efforts and make recommendations for im- 
provement at both policy and plant levels. In each 
country, during March and April 1990, preliminary stud- 
ies were carried out by national experts working within 
or in liaison with government ministries and depart- 
ments charged with monitoring and contro! of water 
use and industrial wastewater discharge. Two UNIDO 
consultants augmented the studies, visited numerous 
industrial facilities, and drew general conclusions on all 
seven countries during a joint mission which took 
place between May and August 1990. The studies cov- 
ered mainly the technical aspects of the present and 
projected situations in specific industries with regard to 
water use, wastewater treatment and industrial tech- 
nology, with particular attention to the environmental 
aspects of all of these. The industrial sectors covered 
were all agro-based: abattoirs, breweries, sugar, tan- 
neries, and textiles. The studies also included informa- 
tion on the legal and institutional aspects of water use 
and the control of pollution from wastewater originat- 
ing from industrial sources. Finally, the consultants ex- 
amined existing laboratory resources and a’ 

the need for training programs on the methods of and 
facilities for wastewater treatment. 


149,191 


PB91-208090/GAR PC A18/MF A03 
Geological Survey, Urbana, IL. Water Resources Div. 
Water Resources Data for Illinois, Water Year 
1990. Volume 1. Illinois Except Illinois River Basin. 
Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

J. C. Maurer, J. M. Sterling, T. E. Richards, and P. D. 
Hayes. Mar 91, 403p USGS/WRD/HD-91/260, 
USGS/WDR/IL-90/1 

See also report for 1989, PB90-230897. 
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Water Pollution & Control 


Water resources data for the 1990 water year for Illi- 
nois consist of records of stage, discharge, and water 
quality of streams; stage and content of lakes and res- 
ervoirs; and water level and water quality of ground- 
water wells. The volume contains (1) discharge for 74 
streamflow-gaging stations and for 10 crest-stage par- 
tial-record streamflow stations; (2) stage for 7 stream- 
flow-gaging stations; (3) stage and content for 3 lakes 
and reservoirs; (4) water-quality records for 45 stream- 
flow-gaging stations, 3 of which include sediment dis- 
charge, and for 31 ungaged stream sites; and (5) 
water-quality records for 20 wells. 


149,192 
PB91-208108/GAR PC A18/MF A03 
ee Survey, Tuscaloosa, AL. Water Resources 


Water Resources Data for Alabama, Water Year 
1990. 


Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

J. L. Pearman, F. C. Sed V. E. Stricklin, and P. 
W. Cole. Mar 91, es USG WWAD/HD-917262, 
USGS/WDR/AL-90/1 
See also report for 1989, PB90-230640. Prepared in 
cooperation with Alabama Dept. of Environmental 
Management, Montgomery, and Alabama State High- 
way Dept., Montgomery. 


Water resources data for the 1990 water year for Ala- 
bama consist of records of stage, discharge, and water 
quality of streams; stage and contents of lakes and 
reservoirs; and water levels in wells. The report in- 
cludes records on both surface and ground water in 
the State. Specifically, it contains: (1) Discharge 
records for 96 streamflow-gaging stations, for 65 par- 
tial-record or miscellaneous streamflow stations; (2) 
stage and content records for 13 lakes and reservoirs 
and stage at 31 stations; (3) water-quality records for 
29 streamflow-gaging stations, 9 lake stations, for 29 
ungaged streamsites, and for 1 precipitation station; 
(4) water temperature at 16 surface-water stations; 
and (5) water-level records for 2 recording observation 
wells and 61 periodic observation wells. Discharge 
records for a few pertinent stations in bordering States 
are also included in the report. 


149,193 

PBS1-208199/GAR PC A04/MF A01 
National Marine Fisheries Service, Woods Hole, MA. 
Northeast Fisheries Center. 

Response of the Habitat and Biota of the Inner 
New York Bight to Abatement of Sewage Sludge 
Dumping: Third Annual Progress Report, 1989. 
Technical memo. 

A. L. Studhoime, M. C. Ingham, and A. Pacheco. Feb 
91, 67p NOAA-TM-NMFS-F/NEC-82 

See also PB90-160656. 


In July 1986, the Environmental Processes Division 
(EPD) of the Northeast Fisheries Center (NEFC), Na- 
tional Marine Fisheries Service (NMFS), National Oce- 
anic and Atmospheric Administration (NOAA), pro- 
posed and initiated a study to document changes in 
living marine resources and their habitats during and 
following cessation of sewage slu dumping at the 
12-mile dumpsite in the New York Bight (NYB) (Envi- 
ronmental Processes Division 1988). The current 
report summarizes the preliminary eng from the 
second half of the field survey (January 1988 through 
September 1989), during which no sludge was 
dumped at the site. 


149,194 
PBS 1-208629/GAR PC A20/MF A03 
—paaaeg Survey, Tallahassee, FL. Water Resources 


Water Resources Data for Florida, Water Year 
1990. Volume 1A. Northeast Fiorida Surface Water. 
Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

Apr 91, 460p USGS/WRD/HD-91/287, USGS/ 
WDR/FL-90/1A 

See also report for 1989, PB90-239328 and Volume 
2A, PB91-208637. 


Water resources data for the 1990 water year for 
northeast Florida include continuous or daily discharge 
for 164 streams, periodic discharge for 27 streams, 
miscellaneous discharge for 22 streams, continuous or 
daily stage for 2 streams, continuous or daily tide stage 
for 3 sites, periodic stage for 13 streams, peak dis- 
charge for 17 streams, and peak stage for 30 streams; 
continuous or daily elevations for 41 lakes, periodic 
elevations for 53 lakes; continuous ground-water 
levels for 76 wells, periodic ground-water levels for 
161 wells, and miscellaneous water-level measure- 
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ments for 878 wells; quality-of-water data for 51 sur- 
face-water sites and 78 wells. 


149,195 

PB91-208637/GAR PC A10/MF A02 

— Survey, Tallahassee, FL. Water Resources 
iv 


Water Resources Data for Florida, Water Year 
1990. Volume 2A. South Florida Surface Water. 
Water-data rept. sy 1 Oct 89-30 Sep 90. 

W. J. Haire, and 29 oy 1, ak USGS/ 
WRD/HD-91/257, USGS/WORTF L-90/2 

See also report for 1989, PB90-263906 ae Volume 
1A, PB91-208629. 


Water resources data for the 1990 water year for 
South Florida included continuous or daily discharge 
for 75 streams, continuous or daily stage for 
streams, continuous elevation for 2 lakes; continuous 
groundwater levels for 184 wells, periodic ground- 
water levels for 873 wells, and miscellaneous water- 
level measurements for 317 wells; quality-of-water for 
15 surface-water sites and 541 wells. 


149,196 
PB91-208645/GAR PC A13/MF A02 
gee Survey, Tallahassee, FL. Water Resources 


Water Resources Data for Florida, Water Year 
1990. Volume 3A. Southwest Florida Surface 


Water. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

Apr 91, 292p USGS/WRD/HD-91/243, USGS/ 
WDR/FL-90/3A 

See also report for 1989, PB90-262296 and Volume 
2B, PB91-204602. 


Water resources data for the 1990 water year for 
southwest Florida include records of stage, discharge, 
and water quality of streams; stage, contents, water 
quality of lakes and reservoirs, and water levels and 
water quality of ground-water wells. This volume 3A 
contains continuous or daily discharge for 59 streams, 
periodic discharge for 7 streams, miscellaneous dis- 
charge for 2 streams, continuous daily stage for 22 
streams, periodic stage for 2 streams, peak discharge 
for 30 streams, continuous elevation for 20 lakes, peri- 
odic elevation for 15 lakes, and quality-of-water for 62 
surface-water sites. 


149,197 
PB91-208652/GAR PC A11/MF A02 
—_— Survey, Tallahassee, FL. Water Resources 


Water Resources Data for Florida, Water Year 
La Volume 3B. Southwest Florida Ground 
later. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

Apr 91, 248p USGS/WRD/HD-91/244, USGS/ 
WDR/FL-90/3B 

See also report for 1989, PB90-244773 and Volume 
3A, PB91-208645. 


Water resources data for the 1990 water year for 
southwest Florida include records of stage, discharge, 
and water quality of streams; stage, contents, water 
quality of lakes and reservoirs, and water levels and 
water quality of ground-water wells. Volume 3B con- 
tains records for continuous ground-water elevations 
for 172 wells; periodic ground-water elevations at 144 
wells; miscellaneous ground-water elevations at 842 
wells; and water quality at 148 ground-water sites. 


General 


149,198 

AD-A235 127/8/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Army Organization for Environmental Compliance 
and Restoration. 

Individual study rept. 

G. T. Bryant. 3 Apr 91, 44p 


Federal, state and local environmental regulators have 
not recognized the significant progress that the Army 
has made in its effort to achieve environmental excel- 
lence. The regulators do not understand our organiza- 
tion, or problems, or our intentions. They do, however, 
recognize achievements in the private sector. Environ- 
mentally successful businesses have organized to 


achieve excellence and to effectively communicate 
their accomplishments to the regulators. Comparison 
of Army environmental strategy to that of industry in 
America reveals striking similarities. This comparison 
also reveals significant weakness in the Army’s organi- 
zational structure. The goal of this study is to examine 
the formula for success form the point of view of the 
regulating community and to compare Army strategy to 
private sector strategy. The result will be a recommen- 
dation for vo ee the Army team so that success in 
llution control and environmental restoration can be 
th achieved and communicated. 


149,199 


DE91010072/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Field screenin procedures for determining the 
presence of vo! tile or on compounds in soil. 

A. B. Crockett, and M. S. DeHaan. 1991, 21p EGG- 
M-90255, CONF-910278-6 

Contract ACO7-761D01570 

International symposium on field screening methods 
for hazardous wastes and toxic chemicals (2nd), Las 
Vegas, NV (USA), 12-14 Feb 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


PC A03/MF A01 


Many field screening procedures have been used to 
detect the presence of volatile organic compounds 
(VOC) in soils but almost none have in documented 
and verified. Users of these procedures have not really 
known whether their objectives in screening were met. 
A reliable VOC screening procedure could significantly 
reduce the number of samples currently being submit- 
ted to laboratories, thereby reducing costs and improv- 
ing site characterization. The Environmental Protec- 
tion Agency’s Environmental Monitoring Systems Lab- 
oratory in Las Vegas (EMSL-LV) has therefore spon- 
sored a research effort to evaluate and improve head- 
space methods for screening soils for VOC in the field. 
The research involved comparing several extraction 
procedures using soils from actual waste sites, and de- 
termining the agitation and mixing necessary to 
achieve equilibrium. Headspace was analyzed using a 
relatively simple portable gas chromatograph with a 
short column. The results were variable and show that 
several procedures should be attempted and the re- 
sults evaluated before selecting a screening proce- 
dure. 10 refs., 6 tabs. 


149,200 
DE91010202/GAR 
Lawrence Berkeley Lab., CA. 
Environmental Research Program 1989 annual 
report. 

Progress rept. 

Oct 90, 32p LBL-28738 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


The objective of the Environmental Research Program 
is to contribute to the understanding of the formation, 
mitigation, transport, transformation, and effects of 
energy-related pollutants on all compartments of the 
environment. This multidisciplinary program includes 
both basic and applied research in physics, chemistry, 
engineering, ecology, and biology, as well as research 
and development of advanced technologies for pollut- 
ant abatement and destruction, efficient combustion, 
and new methods of detection and analysis of different 
contaminants. The Program’s Annual Report contains 
summaries of research performed during 1989 in the 
areas of combustion, flue-gas chemistry, atmospheric 
aerosols, ecological systems, membrane bioenerge- 
tics, and analytical chemistry. The Combustion Group 
studies complex combustion processes by acquiring a 
fundamental understanding of the physical and chemi- 
cal processes that determine the combustion efficien- 
cy, formation, and emissions of species from these 
processes. The Flue-Gas Chemistry Group is engaged 
in research whose aim is to help develop new process- 
es for simultaneous SO(sub 2) and NO(sub x) removal. 
The Atmospheric Aerosols Group studies atmospheric 
chemical processes in the laboratory and in the field, 
and develops novel methods for individual particle 
characterization. New activities have been initiated by 
the Ecological Systems Group to develop means of 
—— the toxicity of contaminants in aquatic and 
terrestrial ecosystems. The Membrane Bioenergetics 
Group studies the effects of chemically reactive com- 
pounds on biological systems. The main emphases in 
Analytical Chemistry have continued to be in the area 
of asteroid impacts and mass extinctions. 27 refs., 6 
figs., 1 tab. 





149,201 
DE91010284/GAR PC A03/MF A01 
Argonne National Lab., IL. 

ARCHIE: A tool for industry/LEPC dialog. 

D. E. Newsom. 1991, 18p ANL/CP-71026, CONF- 
910477-2 

Contract W-31109-ENG-38 

Annual hazardous materials management central con- 
ference and exhibition (4th), Rosemont, IL (USA), 3-5 
Apr 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


Issued in 1989, the Automated Resource for Chemical 
Hazard Incident Evaluation (ARCHIE) gives Local 
a Planning Committees (LEPCs) and indus- 
try a detailed, site-specific software tool for evaluating 
potential consequences of hazardous materials acci- 
dents. ARCHIE requires detailed inputs such as quan- 
tities of chemicals released and the physical condi- 
tions of a release. The process of identifying such 
inputs can produce wey, beneficial industry/LEPC 
dialog. In order to use ARCHIE correctly, LEPCs need 
t= from industry. By using the same planning tool as 
LEPCs industry can focus the dialog on assumptions 
used in the analysis, thus helping LEPCs obtain more 
= estimates of consequences. 3 refs., 2 figs., 8 
tabs. 


149,202 

DE91011241/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Environmental monitoring and surveillance on the 
Hanford Site, Washington. 

R. H. Gray. May 90, 34p PNL-SA-17769, CONF- 
9005159-2 

Contract AC06-76RL01830 

HMCRI’s national RCRA/superfund conference and 
exhibition (7th), St. Louis, MO (USA), 2-4 May 1990. 
Sponsored by Department of Energy, Washington, DC. 


Environmental monitoring has been an ongoing activi- 
ty on the U.S. Department of Energy’s Hanford Site in 
southeastern Washington for over 45 years. Objec- 
tives are to detect and assess potential impacts of Site 
operations (nuclear and nonnuclear) on air, surface 
and ground water, foodstuffs, fish, wildlife, soils and 
vegetation. Data from monitoring efforts are used to 
calculate the overall radiological dose to humans 
working onsite or residing in nearby communities. In 
1988, measured Hanford Site perimeter concentra- 
tions of airborne radionuclides were below applicable 
guidelines. Tritium and nitrate continued to be the most 
wide-spread constituents in onsite ground water. Con- 
centrations of radionuclides and nonradiological water 
quality in the Columbia River were in compliance with 
applicable standards. Foodstuffs irrigated with river 
water downstream of the Site showed levels of radion- 
uclides that were similar to those found in foodstuffs 
from control areas. Low levels of (sup 137)Cs and (sup 
90)Sr in some onsite wildlife samples and concentra- 
tions of radionuclides found in soils and vegetation 
from onsite and offsite locations were typical of those 
attributable to worldwide fallout. The calculated dose 

tentially received by a maximally exposed individual 
in 1988 was similar to those calculated for 1985--1987. 
In addition to monitoring radioactivity in fish and wild- 
life, population numbers of key species are deter- 
mined. 32 refs., 4 figs. 


149,203 
DE91011542/GAR 

Oak Ridge Y-12 Plant, TN. 
Release investigation report for underground stor- 
age tank 23: at Building 9720-13, Oak Ridge Y- 
1 int, Oak Ridge, Tennessee. 

E. M. Ingram, and J. M. Eaton. Mar 91, 49p Y/Sub- 
91-TJ997C/5 

Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 


This document is a Release a Report for 
Underground Storage Tank (UST) 2338-U at Building 
9720-13 in the southwest portion of the Oak Ridge Y- 
12 Plant, Oak Ridge, Tennessee. This report u- 
ments results of the Initial Site Characterization to 
identify the presence of petroleum contamination from 
the UST, identify the possible presence of free prod- 
uct, determine the nature and quantity of any releases, 
and provide data on site characteristics. Tank 2338-U 
received waste oil from building activities by an oil- 
water separator. The steel tank was installed in about 
1970 and, in 1984, use was discontinued. Historical 
records indicate no evidence of leakage or unusual op- 
erating conditions. The tank entered temporary clo- 
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sure when the remaining contents of the tank were re- 
moved July 20, 1989. tank was removed July 19, 
1990 as part of the Y-12 Plant UST Management Pro- 
gram, and to meet the 12-month permanent closure 
deadline for temporarily closed, out-of-service USTs 
mandated by the Tennessee Department of Health 
and Environment (TDHE). A permanent closure yal 
cation for Tank 2338-U was approved TDHE on 
May 2, 1990. This Release Investigation Report pre- 
sents the information known to date on Tank 2338-U 
and the associated tank site. Observations during tank 
removal and accompanying soil and pit water sampling 
are discussed. Conclusions drawn from the existing 
data are also presented. 13 refs., 5 figs., 4 tabs. 


149,204 

MIC-91-02907/GAR PC E07/MF E01 
Saskatchewan Consumer and Commercial Affairs, 
Regina (Canada). 

Choose to conserve: The consumer and the envi- 
ronment. What you can do to protect the environ- 


ment. 

c1991, 52p 

The purpose of this booklet is to motivate the con- 
sumer to conserve and change consumer habits in the 
interests of environmental protection. A brief introduc- 
tion to the environmental dilemma is given along with 
an outline of proposed solutions and programs already 


underway. Practical suggestions to encourage the par- 
ticipation of individual consumers are also given. 


149,205 

MIC-91-02916/GAR PC E12/MF E01 
Federal Environmental Assessment Review Office, 
Ottawa (Ontario). 

Bulletin of initial assessment decisions and panel 
reviews. Eighth edition. 

c1990, 105p 

Text in English and French (Bilingual). 


The Environmental Assessment and Review Process 
(EARP) is used to implement federal —— 
policy on environmental assessment. The process 
consists of two phases -- initial assessment and public 
review -- both early planning stages of assessments. 
This bulletin lists the decisions on proposals from the 
initial assessment phase, and summarizes the projects 
that are under public review by independent panels 
during the July 1 - September 30, 1990 quarter. 


149,206 

MIC-91-02917/GAR PC E12/MF E01 
Federal Environmental Assessment Review Office, 
Ottawa (Ontario). 

Bulletin of initial assessment decisions and panel 
reviews. Seventh edition. 

c1990, 121p 

Text in English and French (Bilingual). 


The Environmental Assessment and Review Process 
(EARP) is used to implement federal government 
policy on environmental assessment. The process 
consists of two phases -- initial assessment and public 
review -- both early planning stages of assessments. 
This bulletin lists the decisions on proposals from the 
initial assessment phase, and summarizes the projects 
that are under public review by independent panels for 
the April 1 - June 30, 1990 quarter. 


149,207 
MIC-91-03311/GAR 
Western and Northern Canada Interim Acid Deposition 
Critical Loadings Task Group. 

Interim anid Capogiion critical loadings for west- 
ern and Canada. 

c1990, 38p 


PC E07/MF E01 


Recognizing the importance of the acid deposition 
issue, the governments of B.C., Alberta, Saskatche- 
wan, Manitoba, the Northwest Territories, and Canada 
held joint consultations in 1980 to review the available 
information on air pollution from western and northern 
Canada. While target loadings have been established 
for moderately sensitive ecosystems in eastern 
Canada, there is no national standard for the protec- 
tion of highly sensitive environments. A task group was 
set up to develop and recommend interim critical load- 
ings for highly and moderately sensitive aquatic and 
soil systems in western and northern Canada. This in- 
terim report gives background information on the de- 
velopment of standards, and describes the progress 
made so far on the recommended process and the 
measurement methods. 
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149,208 

MIC-91-03373/GAR PC E07/MF E01 
Joint Secretariat. Environmental Impact Review 
Board, Inuvik, NWT. 


The Environmental impact Review Board was estab- 
lished under the terms of the Inuvialuit Final Agree- 
ment, yo py in June 1984. This second annual 
report gives a brief overview of the composition and 
responsibilities of the Board, its operating guidelines 
and procedures, and a description of the referral for a 
short radar site on Herschel Island. Financial 
data is included. 


149,209 
N91-22620/9/GAR 
(Order as N91-22619/1/GAR, PC ae 
01) 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 


D. W. Cook. 1 Apr 91, 20p 
In Its Research in Geosciences Policy p 5-24. 


A study was made of the ratification behavior of 160 
countries with respect to 38 global environmental trea- 
ties. The study identifies and explains patterns in the 
ratification of treaties, providing two means of assess- 
ing the likelihood that any given country will support 
global environmental treaties. National ratification 
totals reveal a pattern of high ratification by countries 
in Western Europe, North America, Japan, Australia, 
and New Zealand. A country’s standing within the 
range of high to low ratification rates can be explained 
by the statistical model developed in the study. This 
research allows one to identify countries likely to sup- 
port global environmental treaties. 


149,210 
PB91-194050/GAR PC A17/MF A02 
Bureau of Reclamation, Denver, CO. 

National Environmental Policy Act Handbook. 

Oct 90, 384p 


The Handbook describes Bureau of Reclamation 
(Reclamation) policy and procedures for implementi 
the National Environmental Policy Act of 1969 (NEPA 
(42 U.S.C. 4321, et seq.), the Council on Environmen- 
tal Quality’s (CEQ) Regulations for | menting the 
Procedural Provisions of NEPA (40 CFR (Code of Fed- 
eral Regulations) Parts 1500-1508) and the Depart- 
ment of the Interior (Department) Manual 516 DM 1-7. 
The Handbook draws these legal requirements togeth- 
er and explains how to apply them to Reclamation pro- 
gram areas. It also presents and summarizes other re- 
lated environmental laws and executive orders which 
must be addressed during NEPA compliance. It should 
be used in conjunction with other legal documents and 
Reclamation Instructions (Ri). 


149,211 

PB91-198051/GAR PC AO5/MF A01 
Unocal Corp., Parachute, CO. Energy Mining Div. 
Parachute Creek Shale Oil Project Monitoring 
a Committee Meeting Report, August 9, 
1 


1990, 89p OSFP/PC-0025 

See also PB90-177031. Sponsored by Department of 
the Treasury, Washington, DC. Office of Synthetic 
Fuels Project. 


The Energy Security Act of 1980 established a pro- 
gram to provide financial assistance to private industry 
in the construction and operation of commercial-scale 
synthetic fuels plants. The Parachute Creek Shale Oil 
Program is one of the four projects awarded financial 
assistance. The support agreement included develop- 
ment of an Environmental Monitoring Plan, incorporat- 
ing existing compliance monitoring and supplemental 
monitoring on water, air, solid waste, worker health 
and safety, and socioeconomic impacts during the 
period 1986-1993. Phase | of the project is to produce 
10,000 barrels per day of syncrude from oil shale, 
using the Unishale ‘B’ process. The third annual meet- 
ing of the Monitoring Review Committee for the project 
included discussions of air, water and biological moni- 
toring programs; spent shale pile inspecting; industrial 
hygiene monitoring; and medical assessments. Re- 
sults of sampling 18 supplemental locations found no 
areas of significant environmental concern. 
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PB91-198069/GAR PC A13/MF A02 
Louisiana Gasification Technology, Inc., Plaquemine. 
Environmental Monitoring Plan Annual Report, 
January 1, 1990 to December 31, 1990. 

T. J. Rozas. 28 Mar 91, 296p OSFP/DS-0035 

See also PB90-259037. Prepared in cooperation with 
Dow Chemical Co., Plaquemine, LA. Sponsored by De- 
partment of the Treasury, Washington, DC. Office of 
Synthetic Fuels Project. 


The Energy Security Act of 1980 established a pro- 
gram to provide financial assistance to private industry 
in the construction and operation of commercial-scale 
synthetic fuels plants. The Dow —_ project design 
has a high-temperature entrained-flow slagging type 
gasifier, scheduled to begin operating in 1987. Dow 
agreed to comply with existing environmental regula- 
tions and to develop an Environmental Monitoring Plan 
(EMP) incorporating supplemental monitoring in areas 
of potential environmental and health concern, relative 
to synthetic fuels facilities. The two phases of monitor- 
ing in the EMP will test parameters of interest in air, 
water and solid waste for evaluating plant operations 
and for establishing a data base of information for re- 
solving environmental uncertainties relative to replica- 
tion of synthetic fuels plants. The Annual Report de- 
scribes supplemental and compliance monitoring ac- 
tivities, gives compliance data for the year and dis- 
cusses some trends in monitoring results, fugitive 
emissions and safety. Appendices contain communi- 
cations with state agencies and groundwater monitor- 
ing data sheets. 


149,213 

PB91-198077/GAR PC A04/MF A01 

Unocal Corp., Parachute, CO. a Mining Div. 

UNOCAL Parachute Creek Shale Oil Program Envi- 

ronmental Monitoring Program. Annual Report, 

October 1, 1989-September 30, 1990. 

31 Mar 91, 57p REPT-91-1A, OSFP/PC-0023 

See also PB90-252065.Portions of this document are 

not fully legible. Sponsored by Department of the 

mae” Washington, DC. Office of Synthetic Fuels 
roject. 


The Energy Security Act of 1980 established a pro- 
gram to provide financial assistance to private industry 
in the construction and operation of commercial-scale 
synthetic fuels plants. The Parachute Creek Shale Oil 
Program is one of four projects awarded financial as- 
sistance. The support agreement included develop- 
ment of an Environmental Monitoring Plan, incorporat- 
ing existing compliance monitoring and supplemental 
monitoring on water, air, solid waste, worker health 
and safety, and socioeconomic impacts during the 
period 1986-1993. Phase | of the project is to produce 
10,000 barrels per day of syncrude from oil shale, 
using the Unishale ‘B’ process. A summary of compli- 
ance and supplemental activities is included in the 
report. Health monitoring results, safety summaries 
and a status report of the retorted shale laydown area, 
with photos, are also given. 


149,214 

PB91-198853/GAR PC A08/MF A01 

Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 

ntegrated Criteria Document: Chromium. 

W. Slooff, R. F. M. J. Cleven, J. A. Janus, and P. van 

der Poel. Jul 90, 168p RIVM-710401002 

See also PB91-198861. 

Available only in the U.S., Canada and Mexico. All 

others refer to National Institute of Public Health and 

Environmental Protection, P.O. Box 1, 3720 BA Biltho- 

ven, The Netherlands. 


Environmental policy at government level is first of all 
aimed at attaining and maintaining an environmental 
quality which ensures the general health and wellbeing 
of man and the preservation of animals, plants and 
goods (indicative Multi-year Programme - Environmen- 
tal Management 1986-1990). Attention is therefore 
being focussed on factors which probably entail con- 
siderable risks, including environmentally harmful sub- 
stances. A selection has been made of the many sub- 
stances of relevance, because of emission or use, and 
a priority list compiled. In principle, so-called integrated 
criteria documents are drawn up for most of the priority 
substances. The document deals with the heavy metal 
chromium; integrated criteria documents on cadmium 
and copper have previously been published. In view of 
the problems and the gaps in knowledge, the empha- 
sis in the document will be mainly on the sources and 
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emissions, forms of occurrence and accumulation, be- 
havior in soil and surface water, behavior and occur- 
rence in air, and chromium toxicity. In compliance with 
the wishes of the commissioning body, the sections 
concerning effects are based as far as possible on ex- 
isting recent reviews. The original literature was only 
consulted when the review papers contained incon- 
sistent data or conclusions. However, the original liter- 
ature was used as a basis for deriving a toxicological 
recommended value. In addition, articles of a more 


recent date than the consulted reviews were evaluat-, 
ed. 


149,215 

PB91-198861/GAR PC A05/MF A01 

Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 

ntegrated Criteria Document: Chromium, Effects 

(Appendix). 

J. A. Janus, and E. |. Krajnc. Jul 90, 96p RIVM- 

710401002-APP 

See also PB91-198853. 

Available only in the U.S., Canada and Mexico. All 

others refer to National Institute of Public Health and 

Environmental Protection, P.O. Box 1, 3720 BA Biltho- 

ven, The Netherlands. 


Data in the present Appendix are underlying those in 
the chapter on ‘effects’ (chapter 5) of the ‘Integrated 
Criteria Document Chromium’ (PB91-198853). The Cri- 
teria Document, prepared by the National Institute of 
Public Health and Environmental Protection in The 
Netherlands, comprises a systematical survey and a 
critical evaluation of the most important data on the 
‘priority substance’ chromium, as much as possible 
with regard to the specific situation in The Nether- 
lands. The information in the Criteria Document will 
serve as a scientific basis for an ‘effect oriented policy’ 
in The Netherlands, especially with regard to the gen- 
eral population and aquatic and terrestrial ecosystems. 
Data on the impact of chromium on aquatic and terres- 
trial organisms are described in chapter 2 and chapter 
3, respectively. In chapter 4 data on agricultural crops 
and livestock are described. Chapter 5 contains the 
risk assessment for man and the environment. 


149,216 

PB91-198895/GAR PC A07/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
—_— Bilthoven (Netherlands). 

integrated Criteria Document: Arsenic. 

W. Sloof, B. J. A. Haring, J. M. Hesse, J. A. Janus, 
and R. Thomas. Nov 90, 147p RIVM-710401004 

See also PB91-146746. 

Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


On a national level the environmental policy is in the 
first place aimed at achieving and maintaining an envi- 
ronmental quality which guarantees the health and 
well-being of people and the preservation of plants 
and animals as well as a sustainable social develop- 
ment. Adequate knowledge lacking, it will, however, 
not be possible for some time to fully define the gener- 
al environmental quality aimed at. A selection has 
been made of the many substances that are important 
because of emission or usage and a priority list has 
been drawn up. For most priority substances Integrat- 
ed Criteria Documents are written. In the document ar- 
senic is discussed. In view of the problematic nature 
and the gaps in knowledge special attention is given to 
the sources and emissions, speciation and accumula- 
tion, the human toxicity and the ecotoxicity. The ef- 
fects on agricultural crops and livestock will be 
touched upon. In compliance with the wishes of the 
commissioning body, recent outline articles were used 
as far as possible with regard to the impact elements. 
Although the original literature was only consulted in 
the case of inconsistent data or conclusions in the out- 
line articles, it was used as a basis for deriving a toxi- 
cological recommended limit value. Furthermore, arti- 
cles were evaluated of a more recent date than the 
outline articles consulted. 


149,217 

PBS1-198903/GAR PC A06/MF A01 

Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 

ntegrated Criteria Document: Arsenicum Effects 


aie 

J. M. Hesse, J. A. Janus, E. |. Krajnc, and E. D. 
Kroese. Nov 90, 116p RIVM-710401004-APP 
See also PB91-198895. 


Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


Data in the present Appendix are underlying those in 
the chapter on ‘effects’ (chapter 5) of the ‘Integrated 
Criteria Document Arsenic’ (PB91-198895). The Crite- 
ria Document, prepared by the National Institute of 
Public Health and Environmental Protection in The 
Netherlands, comprises a systematical survey and a 
critical evaluation of the most important data on the 
‘priority substance’ arsenicum, as much as possible 
with regard to the specific situation in The Nether- 
lands. The information in the Criteria Document will 
serve as a scientific basis for an ‘effect oriented policy’ 
in The Netherlands, especially with regard to the gen- 
eral population and aquatic and terrestrial ecosystems. 
The data which are considered to be necessary for a 
risk assessment for the general population, are de- 
scribed in chapter 1. Data on the impact of arsenic on 
aquatic and terrestrial organisms are described in 
chapter 2 and chapter 3, respectively. In chapter 4 
data on agricultural crops and livestock are described. 
Chapter 5 contains the risk assessment for man and 
the environment. 


149,218 
PB91-198937/GAR PC AO5/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 
cologisch Herstel van Thermisch Gereinigde 
Grond (Ecological Recovery of Thermically 
Cleaned Soil). 
F. |. Kappers. Nov 90, 76p RIVM-718601002 
Text in Dutch; summary in English. 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


Many contaminated sites in the Netherlands are rigor- 
ously cleaned-up by excavation of the hazardous soil 
and subsequently thermal treatment for destruction of 
the contaminants. This results in a complete dead 
product. When the soil is redeposited it has to be reco- 
lonized by organisms. To assess the possibilities of ec- 
ological recovery of these soils, a field experiment in a 
grassland was performed during one year in 42 enclo- 
sures of 60 cm diameter each. They consisted of a 
core of the unpolluted grassland soil with the natural 
micro- and meso-organisms, placed in thermically 
cleaned soil. Eighteen enclosures were fertilized. Six 
controls contained no core, but only unpolluted soil or 
cleaned soil. The colonization by nematodes, other 
mesofauna, bacteria and vegetation as well as some 
abiotic parameters were studied. It was concluded that 
(1) Rhabditidae were the first nematodes to colonize 
the cleaned soil (bacteria-feeding r-strategists); (2) 
nematode species present in the cleaned soil were 
also found in the core; (3) wind was an important 
vector in nematode dispersion; (4) additions of fertilizer 
stimulated colonization by nematodes. Thermically 
cleaned soil is not a good habitat for organisms unless 
soil is improved with nutrients, organic matter and N- 
fixing vegetation. 


149,219 

PB91-206227/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Toxic Substances. 

Toxic Substances Control Act: A Guide for Chemi- 
cal importers/Exporters. An Overview. 

Apr 91, 42p EPA/560/1-91/001 


The publication summarizes the requirements of sec- 
tions 12(b), Exports, and 13, Imports, of the Toxic Sub- 
stances Control Act (TSCA), and the rules and policies 
issued under these sections. 


149,220 
PB91-207837/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands) 
oepassingen en Emissies van de Aandachtstof 
Antimoon (Applications and Emissions of Antimo- 
ny and Its Compounds). 
M. van Ewijk, C. J. M. Koning, and J. P. M. Ros. Dec 
90, 39p RIVM-736301004 
Text in Dutch; summary in English. 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 





The report describes the applications and emissions of 
antimony and its compounds. Antimony is on the list of 
substances requiring special attention, because of 
their possible or known risks for mankind or environ- 
ment. The list —_ of the Netherlands Chemical Sub- 
stances Act (CSA) and is reviewed regularly. As a 
result of CSA research has been done by setting up an 
inquiry for especially suppliers of antimony and its 
compounds. The results of the inquiry and of additional 
literature-research show that the most important appli- 
cation of antimony in the Netherlands is as a flame- 
retardant (656 tons a year according to the inquiry) and 
in pigments (172 tons a year according to the inquiry). 
Antimony is also oe in alloys of especially lead but 
also tin and iron. The most important emissions of anti- 
mony are caused by the pigment-industry (a few tons a 
year to bottom, water and air), the production of Flu- 
powder for lamps (a few tons a year to the air) and by 
sportfishing (via lead: a few tons a year). 


149,221 

PB91-207910/GAR PC A03/MF A01 
CONCAWE, The Hague (Netherlands). 

CONCAWE 1990 Annual Report. 

1991, 24p CONCAWE-1/91 

See also PB90-239757. 


Contents: Atmospheric Emissions--(SO2 and NOx 
emissions, Volatile organic compound emissions, and 
Carbon dioxide emissions); Automotive Fuel Quality-- 
(Lead in gasoline, Gasoline oxygenates, Benzene/aro- 
matics content of gasoline, and Diesel fuel quality); 
Protection of Health During Manufacture and Use of 
Petroleum Products--(Health protection at work in oil 
refining and distribution, Protection for users of petro- 
leum products, and Ecotoxicology); Pipelines Perform- 
ance and Monitoring; Oil Spill Clean-Up; Water Quality; 
Waste roy Noise Control; Safety; Organiza- 
tion of CONCAWE; CONCAWE Member Companies; 
CONCAWE Publications in 1990. 


ee 
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149,222 
PB91-200584/GAR 
Health Care Financing Administration, Baltimore, MD. 
Office of Research and Demonstrations. 

Health Care Financing Program Statistics: Medi- 
care and Medicaid Data Book, 1990. 

1990, 146p HCFA/PUB-03314 

See also PB89-208946. 


PC A07/MF A01 


The volume is the sixth in a series of descriptive statis- 
tical reports on the Medicare and Medicaid programs. 
Medicare data for calendar year 1986 and Medicaid 
data for fiscal year 1986 are presented. Brief over- 
views of both programs are presented with information 
on the relationship between Medicare and Medicaid, 
Federal administration of the programs, and compara- 
tive program expenditures. Trends in the evolution of 
these programs are described and data on Medicare 
enrollees and Medicaid recipients are provided by de- 
prs pone characteristics, eligibility, benefits, and use 
and cost of selected services. Also provided are lists 
of Medicare carriers and intermediaries, Medicaid 
agencies and fiscal . and Health Care Financing 
Administration (HCFA) offices to call for information. 


149,223 
PB91-200766/GAR 

Urban Inst., Washington, DC. 
Assessment of the Physician Payment Review 
Commission’s Proposed Geographic Areas for the 
Medicare Fee Schedule. 

Final rept. 

W. P. Welch, and S. Zuckerman. May 91, 23p R- 
3839-03-03 

Sponsored * Health Care Financing Administration, 
Baltimore, MD. 


The analysis compares the Physician Payment Review 
Commission’s (PPRC) proposal to reconfigure pay- 
ment localities under the new physician Medicare Fee 


PC A03/MF A01 


HEALTH CARE 


Health Care Assessment & Quality Assurance 


Schedule to two options developed by the Urban Insti- 
tute (Ul). Options are contrasted with the status quo on 
the basis of number of payment areas and changes in 
the Medicare Geographic Practice Cost Index (GPCI) 
in rural areas. The authors conclude that the PPRC 
proposal may be stronger in reflecting the measured 
differences in input prices incorporated in the GPCI 
(employee wages, office rents, malpractice and physi- 
cian time) among Metropolitan Statistical Areas 
(MSAs) but that the UI options more closely approxi- 
mate within MSA input differences by recognizing an 
urban core. The major tradeoffs are simplicity versus 
recognition of measured input price variation and the 
= to which rural areas versus suburban rings gain 
or lose. 


149,224 


PB91-201046/GAR PC A06/MF AO1 
Urban Inst., Washington, DC. 

Geographic Payment Areas for the Medicare Fee 
Schedule: Alternative Approaches. 

Final rept. 

W. P. Welch, and S. Zuckerman. May 91, 124p R- 
3839-03-02 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. 


The study is a sensitivity analysis of alternatives to the 
240 current Medicare pricing localities (status quo) or 
statewide geographic areas for possible use in the 
Medicare (physician) Fee Schedule (MFS). It consid- 
ers the subdivision of States to recognize differences 
in costs of practice in large metropolitan areas. Also 
the = of density to distinguish very rural areas is ex- 
amined. 


Community & Population 
Characteristics 


149,225 


PB91-197921/GAR PC A09/MF A02 
Office of leerrees Assessment, Washington, DC. 
Adolescent Health. Volume 1. Summary and Policy 
Options. 

R. C. Herdman, and C. J. Behney. Apr 91, 200p 
OTA-H-468 

Also available from Supt. of Docs. See also PB90- 
116666 and PB90-191164. 


The report identifies risk and protective factors for ad- 
olescent health problems and integrates national data 
in order to understand the clustering of specific ado- 
lescent problems; evaluates options in the organiza- 
tion of health services and technologies available to 
adolescents (including accessibility and financing); as- 
sesses options in the conduct of national health sur- 
veys to improve collection of adolescent health statis- 
tics; and identifies gaps in research on the health and 
behavior of adolescents. 


149,226 

PB91-198028/GAR PC A16/MF A02 
Bureau of Health Professions, Rockville, MD. Div. of 
Disadvantaged Assistance. 

Health Status of Minorities and Low-income 
Groups: Third Edition. 

1991, 375p 

Also available from Supt. of Docs. 


The Health Resources and Services Administration, as 
the agency of the Public Health Service responsible for 
developing national health resources and supporting 
the delivery of health services to disadvantaged popu- 
lations, has an important role in the efforts to address 
these problems. oe the relatively poor health 
status of minority and other disadvantaged popula- 
tions requires the continual assessment, monitoring, 
and understanding of many factors relating to the 
health status of these groups. The publication is the 
third in a series of reports which have compiled current 
data from a number of different sources. Its purpose is 
to provide a reference with which minority health prob- 
lems can be identified and assessed. 


149,227 


PB91-201400/GAR PC A11/MF A02 
National Center for Health Statistics, Hyattsville, MD. 


149,229 


Current Estimates from the National Health Inter- 

view Survey, United States, 1987. 

Vital and health statistics series. 

a a 239p DHHS/PUB/PHS-88-1594, VHS/SER- 
1 

Library of Congress catalog card no. 65-62623. 


The report on the 1987 civilian noninstitutionalized 
population residing in the United States presents esti- 
mates of acute conditions, episodes of persons in- 
jured, restriction in activity, limitation of activity due to 
chronic conditions, prevalence of chronic conditions, 
respondent-assessed health status, and the use of 
medical services--including physician contacts and 
short-stay hospitalization. Estimates of these health 
characteristics are presented in detailed tables for var- 
ious groups in the population, including those defined 
by age, sex, race, and family income (each shown for 
specific age groups), and by aphic region and 
place of residence. Estimates for other characteristics 
of special relevance to particular health measures are 
also included. The text includes a brief definition of 
each of the health characteristics included in the de- 
tailed tables and reports the 1987 estimate for each 
characteristic. 


149,228 

PB91-205708/GAR PC A11/MF A02 

National Center for Health Statistics, Hyattsville, MD. 

Detailed Diagnoses and Procedures, National Hos- 

pital Discharge Survey, 1988. 

Vital and health statistics series. 

E. J. Graves. Mar 91, 248p DHHS/PUB/PHS-91- 

1768, ISBN-0-8406-0442-4 

Also pub. as National Center for Health Statistics, Hy- 

attsville, MD. rept. no. VHS/SER-13/107. See also 

ae Library of Congress catalog card no. 
-1 4 


The purpose of the report is to provide detailed data 
trom the National Hospital Discharge Survey (NHDS). 
Data for 1988 are shown by age and sex of the patient 
and geographic region of the hospital for conditions 
diagnosed and surgical and nonsurgical procedures 
performed. The report is intended as a source docu- 
ment for researchers and others who need data for 
detailed diagnostic and procedure categories. The de- 
tailed tables in the report show the conditions diag- 
nosed and procedures performed by the detailed code 
numbers of the International Classification of Dis- 
eases, 9th Revision, Clinical Modification (11). Meas- 
urements of hospital utilization are shown in terms of 
numbers of first-listed and all-listed diagnoses, of days 
of care for first-listed diagnoses, and of procedures 
performed for the individuals discharged. 


Health Care Assessment & Quality 
Assurance 


149,229 

PB91-200592/GAR PC A11/MF A02 
Boston Univ. Medical Center, MA. Health Care Re- 
search Unit. 

Predicting Postoperative Adverse Events of 
Common Surgical Procedures in the Medicare 
Population. 

Final rept. Aug 89-Apr 91. 

A. K. Rosen, J. M. Geraci, A. S. Ash, K. J. McNiff, 
and M. A. Moskowitz. 1 Apr 91, 227p 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The purpose of the report was to develop severity of 
illness models using chart-abstracted data from hospi- 
tal admissions to predict adverse outcomes following 
four procedures performed frequently in the Medicare 
population: coronary artery bypass graft, coronary an- 
giopiasty, cholecystectomy, and prostatectomy. These 
models are useful for — quality of care. Com- 
binations of clinical variables indicating severity of both 
the index disease and co-morbid conditions were 
strongly associated with, but only weakly predictive of, 
the occurrence of postoperative adverse events within 
each surgical procedure. The models developed from 
the study are useful in adjusting adverse event rates 
and in measuring quality of care among surgical pa- 
tients. An additional finding was that there was sub- 
stantial disagreement between the chart-abstracted 
data and Health Care Financing Administration 
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(HCFA) claims data regarding the presence of adverse 
outcomes. 


Health Care Measurement 
Methodology 


PC A10/MF A02 
Commission on Professional and Hospital Activities, 
Ann Arbor, Mi. 
Impact of Medicare’s Prospective Payment 
System on inpatient Care. 
Final rept. 
J. D. Chesney, M. Long, R. Wroblewski, S. Fleming, 
and S. DesHarnais. Sep 89, 213p j 
Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The purpose of the study is to analyze the effects of 
Medicare’s prospective payment system (PPS) on the 
quality of hospital care, as measured by standard utili- 
zation indicators, such as average length of stay, and 
outcome measures such as discharge location, death 
rates and readmission rates. Non-Medicare dis- 
char. are used as a comparison group. The report 
concludes that despite the strong economic incentives 
introduced by PPS, hospitals and practitioners re- 
sponded by continuing to maintain a level of quality 
provided prior to the introduction of PPS. 


Health Care Utilization 


149,231 

PBS1-200774/GAR PC A09/MF A01 
Health Economics Research, Inc., Waltham, MA. 
Utilization, Diffusion, and Substitution of High- 
Technology Procedures. 

Final rept. 

J. B. Mitchell, R. C. Boutwell, J. E. Schneider, and A. 
J. Lee. 30 Apr 91, 187p 

Contract HFCA-500-89-0050 


Sponsored 4 Health Care Financing Administration, 
Baltimore, MD. 


The project —— the growth in utilization rates and 


the patterns of diffusion for three groups of high-tech- 
nology physician services delivered to Medicare bene- 
ficiaries. One technology in each group represented a 
recent innovation, and the other represented a more 
established service. The services included: magnetic 
resonance imaging (MRI) of the head versus comput- 
erized axial tomography (CT) of the head; percutan- 
eous transluminal coronary poy (PTCA) versus 
coronary artery bypass graft (CABG) surgery; and ex- 
tracorporeal shock wave lithotripsy (ESWL) versus 
open and endoscopic surgical techniques for eliminat- 
ing stones from the kidney and upper urinary tract. Re- 
sults showed that Medicare spending per eligible grew 
more rapidly for the newer technologies. With the ex- 
ception of CT services, utilization rates for black bene- 
ficiaries were lower than for white beneficiaries even 
when urban/rural residence was controlled for. In gen- 
eral, utilization rates for new technologies were lower 
in rural areas, but rates of increase over time were 
generally greater than in urban areas. The report also 
includes an exploratory investigation into modeling the 
diffusion of related technologies. 


Health Education & Manpower 
Training 


149,232 

PBS1-194126/GAR PC A12/MF A02 
American Institutes for Research, Palo Alto, CA. 
Evaluation of the Impact of the National Area 
Health Education Center Program. 

Executive summary 1988-90 (Final). 

S. R. Wilson, V. K. Fowkes, and P. Campeau. 30 Jan 
90, 260p AIR-64301-1/90-ES 

Contract PHS-240-88-0031 

Sponsored by Health Resources and Services Admin- 
istration, Rockville, MD. 
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The evaluation examined the National Area Health 
Education Center (AHEC) Program as it has operated 
since program inception in the early 1970s. The study 
encompassed 34 of the 38 projects which received 
federal funding spanning three generations of projects 
functioning under different federal requirements and 
guidelines. The report provides a detailed description 
of the educational activities, roles, and functions of 
AHEC projects; the conditions surrounding their estab- 
lishment; and their organizational structures, identify- 
ing the unique features of the AHEC concept in action, 
documenting substantial achievements of AHEC 
projects, and indicating some of the factors that are 
associated with long-term survival, continuation of the 
AHEC mission, and project effectiveness. Recommen- 
dations address problematic areas and issues of spe- 
cial importance for the AHEC program. 


149,233 

PB91-201426/GAR PC A09/MF A02 
Levine Associates, Inc., Rockville, MD. 

Report to Congress on Evaluation of Nursing Edu- 
cation Projects Funded under Title Vill of the 
Public Health Service Act. 

Final rept. 

May 91, 198p 

Contract HRSA-240-89-0022 

Sponsored by Bureau of Health Professions, Rockville, 
MD. Div. of Nursing. 


Title Vill of the Public Health Service Act provides for a 
comprehensive set of nursing education programs. 
The report describes the evaluation of Title VIII's pro- 
grams from FY 1985 through FY 1989. The evaluation 
includes an investigation of the effectiveness of the 
programs in increasing the recruitment and retention 
of nurses. 


Health-Related Costs 


149,234 

PBS1-155218/GAR PC A03/MF A01 
Urban Inst., Washington, DC. Health Policy Center. 
Refining the Malpractice Geographic Practice Cost 
Index. Documentation. 

Final rept. 

S. Zuckerman, and S. Norton. Feb 91, 45p UI-3839/ 
03/02, HCFA/DF/DK-91/017A 

For system on diskette, see PB91-506899 and PB91- 
507491. Sponsored by Health Care Financing Admin- 
istration, Baltimore, MD. Office of Research and Dem- 
onstrations. 


Two refinements were identified that could improve 
the measurement of geographic differences in mal- 
practice costs used to calculate the malpractice geo- 
= practice costs index (MGPCI) published in the 

ptember 4, 1990, Federal Register Medicare Notice 
‘Physicians’ Model Fee Schedule’ (Addendum C). The 
documentation reviews the revised MGCPI that will be 
used for adjust Medicare fees for justifiable differences 
in physicians’ cost of practice under the new Medicare 
Physician Fee Schedule beginning January 1, 1992. 
Changes in the original values and explanation of spe- 
cific changes are provided in tabular form by State and 
by locality. The indexes for full work, quarter work, 
practice expense, malpractice expense, and overhead 
expense are provided by Medicare pricing locality, by 
— carrier, by State, and by MSA/Rural areas of 

tates. 


149,235 
PB91-193466/GAR PC AOS/MF A01 
Abt Associates, Inc., Cambridge, MA. 

Durable Medical Equipment Competitive Bidding 
Demonstration. Final Report: Options for Medicare 
Reimbursement of Durable Medical Equipment. 

R. F. Coulam, L. B. Reardon, W. D. Marder, K. A. 
Calore, and D. C. Reck. 24 Dec 90, 86p 

Contract HCFA-500-85-0050 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The report summarizes five years of work examining 
Medicare reimbursement policy and prospects for 
future directions. It begins by reviewing the major 
policy objectives of Medicare as a public insurer. It 
then discusses the success and failure of the past du- 
rable medical equipment (DME) reimbursement meth- 
odologies in meeting these goals, as well as the poten- 


tial value of alternative reimbursement approaches not 
yet tried. 


149,236 
PB91-193474/GAR PC A07/MF A01 
Abt Associates, Inc., Cambridge, MA. 

Durable Medical Equipment Competitive Biddin 
Demonstration. Simulation of the impact of OBR 
1987 on Reimbursement of Durable Medical Equip- 
ment. 

Final rept. 

W. D. Marder, and D. C. Reck. 19 Dec 90, 137p 
Contract HCFA-500-85-0050 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The report presents an analysis of the effects of the 
Omnibus Budget Reconciliation Act of 1987 (OBRA 
87) on Medicare total allowed charges for durable 
medical equipment (DME) during 1989, the first year 
the new rules applied. Using different assumptions re- 
garding inflation rates and changes in supplier billing, 
the report shows that allowed charges could range 
from a reduction of 4 percent to an increase of 13.4 
percent. The report also shows that the 1989 fee 
schedules still reflected widely varying rates for the 
same or similar items in different carrier jurisdictions, 
although that variance is significantly reduced if fee 
schedules below the 10th percentile and above the 
90th percentile are not considered. Overall the analy- 
sis shows that unless suppliers react to published fee 
schedule amounts and begin billing at those limits, that 
the OBRA —-e s have little impact on Medicare 
spending for DME. It also appears that the growth in 
DME reimbursement is more from a changing age 
structure for elderly beneficiaries than from large in- 
creases in prices or increased utilization per benefici- 
ary. 


149,237 
PB91-193482/GAR PC A05/MF A01 
Abt Associates, Inc., Cambridge, MA. 

Durable Medical Equipment Competitive Bidding 
Demonstration. Review of Reimbursement Meth- 
ods of Other Payors for Durable Medical Equip- 
ment. 

Final rept. 

R. F. Coulam, and L. B. Reardon. 24 Dec 90, 99p 
Contract HCFA-500-85-0050 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The report focuses on three competitive bidding pro- 
grams for durable medical equipment (DME) in major 
public programs; specifically, the acquisition of home 
oxygen services by the Department of Veterans Affairs 
(VA), the acquisition of home oxygen services by the 
Medicaid program in Utah, and those same services 
plus wheelchair acquisition by the Minnesota Medicaid 
program. The report explains, in detail, how competi- 
tive bidding is handled, cost savings of competitive bid- 
ding as compared with Medicare reimbursement, how 
quality is monitored, and finally, if any of the proce- 
dures have operational feasibility for the Medicare pro- 
gram. The conclusion of the report is that while com- 
petitive bidding programs are worthy of emulation, the 
Health Care Financing Administration’s (HCFA’s) pay- 
ment system of benefits is much more complex than 
either the VA or the Medicaid programs and that many 
pred i design and administration would have to be 
ealt with. 


149,238 
PB91-193490/GAR PC A03/MF A01 
Abt Associates, Inc., Cambridge, MA. 

Durable Medical Equipment Competitive Bidding 
Demonstration. Case Studies of OBRA’s Effects 
on Access to DME. Part 1: Three-Market Study. 
Part 2: Rural Study. 

Final rept. 

K. A. Calore, and D. C. Reck. 21 Nov 90, 42p 
Contract HCFA-500-85-0050 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The report examines whether or not the Omnibus 
Budget Reconciliation Act of 1987 (OBRA 87) changes 
in Medicare’s reimbursement policies had any effect, 
especially any restrictive effect, on beneficiaries’ 
access to needed durable medical equipment (DME). 
Congress in enacting OBRA 87 raised this question for 





the Health Care Financing Administration (HCFA) to 
answer. The case studies included 3 urban areas and 
9 rural markets. Results were essentially the same for 
both urban and rural areas - that the new fee schedule 
methodology seemed to have little effect on DME 
availability. Home bey systems were noted as a 
possible exception in that liquid yap systems may 
not be as available but gaseous and oxygen concen- 
trators are. Thus the profile of the three different 
oxygen delivery systems has changed. The report 
states that the change may have been caused by other 
HCFA administrative directives tightening the cover- 
age requirements for home oxygen rather than by the 
new payment schedule. 


149,239 

PB91-193532/GAR 

Abt Associates, Inc., Cambridge, MA. 

Durable Medical Equipment Com 

Demonstration. Working Paper: Methodology for 

Constructing the Simulation Model Database. 

Volume 1. 

Final rept. 

L. B. Reardon, W. D. Marder, and D. C. Reck. 14 

Nov 90, 167p 

Contract HCFA-500-85-0050 

Sponsored by Health Care Financing Administration, 

— MD. Office of Research and Demonstra- 
ns. 


The report describes the durable medical equipment 
(DME) data sources from Health Care Financing Ad- 
ministration (HCFA) for the years 1986, 1987, and 
1988 which were used to create a model for simulating 
the effect of the Omnibus Budget Reconciliation Act of 
1987 (OBRA 87) fee schedules vis a vis what Medicare 
would have reimbursed following former reasonable 
charge methodologies. OBRA 87 grouped DME into 6 
categories with varying reimbursement fee schedules 
designated for each, and rules regarding rental or pur- 
chase and time frames were established. The report is 
made up of a narrative description of the HCFA data 
sources and how core (high dollar volume) DME items 
were selected for the study. The bulk of the volume is 
appendices covering details of reimbursement by DME 
item rankings and by specific carriers. 


PC A08/MF A01 


149,240 
PB91-193540/GAR PC A14/MF A02 
Abt Associates, Inc., Cambridge, MA. 

Durable Medical Equipment Competitive Bidding 
Demonstration. Working Paper: Methodology for 
Constructing the Simulation Model Database. 
Volume 2. 

Final rept. 

L. B. Reardon, W. D. Marder, and D. C. Reck. 14 
Nov 90, 323p 

Contract HCFA-500-85-0050 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The report describes the durable medical equipment 
(DME) data sources from Health Care Financing Ad- 
ministration (HCFA) for the years 1986, 1987, and 
1988 which were used to create a model for simulating 
the effect of the Omnibus Budget Reconciliation Act of 
1987 (OBRA 87) fee schedules vis-a-vis what Medi- 
care would have reimbursed following former reasona- 
ble charge methodologies. OBRA 87 grouped DME 
into 6 categories with varying reimbursement fee 
schedules designated for each, and rules ———e 
rental or purchase and time frames were established. 
The report is made up of a narrative description of the 
HCFA data sources and how core (high dollar volume) 
DME items were selected for the study. Volume 2 con- 
tains appendices covering details of reimbursement by 
DME item rankings and by specific carriers. 


149,241 

PB91-506899/GAR CP DOo2 
Health Care Financing Administration, Baltimore, MD. 
Office of Research and Demonstrations. 

Refining the Malpractice Geographic Cost Index, 5 
1/4 inch diskette (February-March 1991) (for 
Microcomputers). 

Data file. 

1991, 1 diskette HCFA/DF/DK-91/017 

System: IBM. See also PB89-216592 and PB91- 
113506. Other formats available as PB91-507491 (3 
1/2-inch diskette). 

The datafile is on one 360K, 5 1/4 inch diskette, 
double density. File format: ASCII text. Documentation 
included; may be ordered separately as PB91-155218. 


Two refinements were identified that could improve 
the measurement of geographic differences in mal- 
practice costs used to calculate the malpractice geo- 
raphic practice costs index (MGPCI) published in the 
ptember 4, 1990, Federal Register Medicare Notice 
‘Physicians’ Model Fee Schedule’ (Addendum C). The 
file contains the revised (MGPCI) that will be used to 
adjust Medicare fees for justifiable differences in — 
cians’ cost of practice under the new Medicare Physi- 
cian Fee Schedule inning January 1, 1992. 
Changes in the original values and explanation of spe- 
cific changes are provided in tabular form by State and 
by locality. The indexes for full work, quarter work, 
practice expense, malpractice expense, and overhead 
expense are provided by Medicare pricing locality, by 
= carrier, by State, and by MSA/Rural areas of 
tates. 


149,242 

PB$1-507491/GAR CP p02 
Health Care Financing Administration, Baltimore, MD. 
Office of Research and Demonstrations. 

Refining the Malpractice Geographic Cost Index, 3 
1/2 inch diskette (February-March 1991) (for 
Microcomputers). 

Data file. 

1991, 1 diskette HCFA/DF/DK-91/022 

System: IBM. See also PB89-216592 and PB91- 
113506. Other formats available as PB91-506899 (5 
1/4-inch diskette). 

Data file can be purchased either on 5 1/4 inch (360K) 
diskette or 3 1/2 inch (720K). File format: ASCII text. 
Documentation included; may be ordered separately 
as PB91-155218. 


Two refinements were identified that could improve 
the measurement of geographic differences in mal- 
practice costs used to calculate the malpractice geo- 
eu practice costs index (MGPCI) published in the 

ptember 4, 1990, Federal Register Medicare Notice 
‘Physicians’ Model Fee Schedule’ (Addendum C). The 
file contains the revised (MGPCI) that will be used to 
adjust Medicare fees for justifiable differences in physi- 
cians’ cost of practice under the new Medicare Physi- 
cian Fee Schedule inning January 1, 1992. 
Changes in the original values and explanation of spe- 
cific changes are provided in tabular form by State and 
by locality. The indexes for full work, quarter work, 
practice expense, malpractice expense, and overhead 
expense are provided by Medicare pricing locality, by 
=— carrier, by State, and by MSA/Rural areas of 

tates. 


149,243 

PBS1-507673/GAR CP DO3 
Health Care Financing Administration, Baltimore, MD. 
Proposed Relative Value Units (RVUs) 
and Geographic Practice Cost Indices (GPCis) (for 
Microcomputers). 

Data file. 

5 Jun 91, 1 diskette HCFA/DF/DK-91/023 

System: IBM PS/2; MS/DOS 3.0 operating system, 
640K. See also PB91-506709 (Data Tape), PB91- 
506766 (Diskette), PB91-507426 (Diskette), PB91- 
506600 (Data Tape), and PB91-506774 (Diskette). 

The datafile is on one 1.44M, 3 1/2 inch diskette, high 
density. File format: ASCII text. 


The file contains proposed Medicare Relative Value 
Units (RVUs) and Geographic Practice Cost Indices 
(GPCls) contained in Addenda B and C of the Notice of 
Proposed Rulemaking (NPRM) Dey in the Feder- 
al Register on June 5, 1991 (BPD-712; Part Ill). These 
are the RVUs and GPCls which the Health Care Fi- 
nancing Administration (HCFA) proposed in the NPRM 
to use to determine Medicare payment amounts for 
physician services in the Medicare fee schedule for 
physician services. These RVUs and GCPIs are not 
final Medicare values. Final Medicare RVUs and 
GPCls will not be available until the final rule which is 
expected to be published in the Federal Register in 
October 1991. Proposed RVUs are provided for physi- 
cian work, practice expense, malpractice expense, 
and a total of the three for services identified by HCFA 
Common Procedural Coding System codes and narra- 
tive. 
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AD-A234 584/1/GAR PC A03/MF A01 


149,246 


HEALTH CARE 
Health Services 


Army Health Care Studies and Clinical Investigation 
Activity, Fort Sam Houston, TX. 

Evaluation of Ambulatory Care Classification Sys- 
tems for the Military Health Care System. Execu- 
tive Summary. 

J. M. Georgoulakis, A. C. Guillen, C. L. Gaffney, S. E. 
Akins, and D. R. Bolling. Dec 90, 13p Rept no. 
HCSCIA-HR90-002A 


This report discusses the evaluation of ambulatory pa- 
tient classification systems for military use. The two 
systems which appeared to have the greatest potential 
for this pu were the Products of Ambulatory Care 
(PACs) which was developed by the New York State 
Health Department and the Ambulatory Visit Groups 
(AVGs) which was formulated by a group at Yale Uni- 
versity. The data base used for all evaluations consists 
of a sample derived from the Army’s Ambulatory Care 
Data Base (ACDB) Study. The sample used in the 
evaluation contained 516,006 clinic visits. Because the 
military does not have a per visit cost accounting 
system, four costing methodologies were applied to 
the PACs and AVGs to allow analyses on the effective- 
ness of these groups as resource allocation devices. 
An important finding was that the effectiveness of a 
classification system is directly related to the method- 
ology used to attach a cost to each visit. The results of 
the study also provided a greater understanding of am- 
bulatory classification systems when using a large data 
set which covered the spectrum of military-based hos- 
pital out-patient services. Even with the large data set, 
all the AVGs were not used (140 empty groups). Con- 
versely, given the large number of visits and the diver- 
sity of these visits in each of the PACs, it seems appro- 
priate to expand the PAC grouping beyond the present 
configuration. 


149,245 


AD-A234 655/9/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. Informa- 
tion Management and Techn Div. 

Medical Systems: Automated Medical 
Records Hold Promise to Improve Patient Care. 
Jan 91, 31p Rept no. GAO/IMTEC-91-5 

Report to the Chairman, Committee on Governmental 
Affairs, U.S. Senate. 


Health care organizations see the need to automate 
much more intensively than they have in the past. GAO 
found that automated medical records offer the poten- 
tial for great improvements in management of patient 
care. Automated records are far more accessible than 
Paper records, more complete and accurate, can in- 
crease staff productivity, and may reduce operating 
costs. Factors which have impeded progress, include 
technology that is not fully developed or is considered 
too costly, potential misuse of automated information, 
and user resistance to automated systems. Other fac- 
tors need to be addressed. At present, there is a lack 
of standardization in the ways data are collected and 
processed, which limits their usefulness for research. 
Automated records also raise questions about the se- 
curity and privacy of sensitive information. In addition, 
the legal implications of automated patient records are 
still not clearly defined. In spite of these problems, 
there are significant benefits with automation. Solu- 
tions to the problems associated with automating med- 
ical records need to be found. Whether computers can 
support medical practice seems less the issue than 
how to bring about the development and use of the 
technology to do so. 
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PB91-192880/GAR PC A04/MF A01 
Office of Technology Assessment, Washington, DC. 
Use of Preventive Services by the Elden. Paper 2. 
Preventive Health Services under Medicare. 

Staff paper. 

M. E. Gluck, J. L. Wagner, and B. M. Duffy. Jan 89, 


70p 
See also PB91-192872. 


In recent years, clinicians, academics, and policymak- 
ers have begun to examine the potential benefits of 
services to promote health or to prevent disease, dis- 
ability, or death in the elderly. In the paper, the 

of Technology Assessment (OTA) examines the impli- 
cations of potential Medicare coverage for the use of 
preventive services by analyzing current use and the 
determinants of that use. OTA found few sources that 
measure the use of preventive services by the elderly. 
The data that are available suggest two main conclu- 
sions: The use of preventive services by the elderly 
varies according to the type of service; Rates of use of 
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specific services show a high level of consistency 
across studies, despite differences in methods. Trends 
in available data s es that the use of these proce- 
dures has increased over the last 15 years. Data also 
indicate that if an elderly person receives any preven- 
tive services, he or she is likely to receive multiple 
services. 


149,247 
PBS1-193730/GAR PC A04/MF A01 
Urban Inst., Washington, DC. 

Growth in Medicare Physician Services by Special- 
p Fag Implications for Volume Performance Stand- 


Final rept. 1985-88. 

J. Holahan, og R. Berenson. Apr 91, 75p R-3983-02 
Sponsored b nf Health Care Financing Administration, 
Baltimore, M 


The study examines growth in Medicare physician 
services and allowed charges for eighteen Medicare 
specialties for CY 1985-1988, identifies the kinds of 
services that each specialty provides, and examines 
changes in services and allowed charges for each 
specialty over time. The specialties examined are gen- 
eral/family practice, internal medicine, cardiology, gas- 
troenterology, psychiatry, other medical specialties, 
general surgery, ophthalmology, orthopedics, thoracic 
surgery, urology, dermatology, other surgical special- 
ties, multi-specialty clinics, radiology, pathology and 
laboratory, and non-physicians. Detailed tables pro- 
vide information on individual services by Current Pro- 
cedure Terminology-4 (CPT4) or HCPCS code, that ac- 
counted for at least 1.5 percent of all Medicare allowed 
charges for that specialty in any year between 1985 
and 1988. Only national totals and shares are reported 
for anesthesiology. Allowed charges for all physicians 
increased by 12.2 percent per year, but the increase is 
not uniformly distributed across specialties. There was 
ample evidence of upcoding between 1985 and 1988, 
but the major growth in Medicare spending is in large 
part attributed to specialties with access to or control 
of new technologies. The authors conclude that al- 
though specialties could serve as the focus of Medi- 
care volume performance standards in principle, a 
number of serious problems remain for subnational 
standards along specialty lines. 
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Operation 
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DE91010921/GAR PC A03/MF A01 
lilinois Inst. of Tech., Chicago. Dept. of Mechanics and 
Mechanical and Aerospace Engineering. 
Interferometric measurement techniques in 
double-diffusive systems. Technical progress 
report, February 1, ee 31, 1986. 

W. M. Worek, Z. Lavan, and G. T. - Higgins. 1986, 18p 
DOE/ER/13152-T4 

Contract AC02-84ER13152 

Sponsored by Department of Energy, Washington, DC. 


The objective of the project is to develop an experi- 
mental technique to measure two scalar variables in 
double-diffusive or other two component system. The 
two frequency optical decomposition techniques uses 
a dual frequency Mach-Zehnder Interferometer to si- 
multaneously determine the local gradients of two 
scalar variables in the test system. Interferograms 
taken at the two different frequencies are analyzed 
using index of refraction data which is a function of 
temperature and concentration. The experimental pro- 
gram will be integrated with an analytical approach in 
an attempt to identify and assess the potential applica- 
tion of such a technique and the impact on stability 
studies in double-diffusive systems. 2 tabs. 


149,249 
DE$1011060/GAR 


156 VOL. 91, No. 18 


PC A03/MF A01 


Westinghouse Hanford Co., Richland, WA. 

PISCES: a computerized instrument calibration 
recall system. 

D. D. Adams, D. O. Berry, and M. M. Gamble. Apr 
91, 23p WHG-SA-1163, CONF-910426-6 

Contract ACO6-87RL10930 

Nuclear power plant and facility maintenance topical 
meeting, Salt Lake City, UT (USA), 7-11 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report discusses the Plant Instrumentation Sur- 
veillance, Calibration, and Evaluation System 
(PISCES). This data base system is used to keep track 
of calibration and functional testing of measuring in- 
strumentation at the Hanford Site. (LSP) 


149,250 

PB91-206730/GAR PC A03/MF A01 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 

Calibration at 24C of a Heat-Flow-Meter Apparatus 
Having 610 mm Square Plates. 

a arr, and B. A. Licitra. May 91, 36p NISTIR- 

4 

Sponsored by Department of ow. Washington, DC. 
Office of Buildings Energy R and D 


Results are summarized for 38 individual calibration 
measurements conducted at 24 C and atmospheric 
conditions for a heat-flow-meter apparatus having 610 
mm square plates. The apparatus was calibrated using 
a 26.2-mm-thick specimen of fibrous-glass board 
having a density of 139 kg/cu m. The specimen was 
selected from an internal lot (Lot 1970) of Standard 
Reference Material (SRM) similar to SRMs 1450, 
1450a, and 1450b. Values of apparent thermal con- 
ductivity were predicted using a regression equation 
developed for the lot of fibrous-glass insulation. Cali- 
bration measurements varied + or - 0.4% with small 
drift of 0.4% over 250 days. The apparent thermal con- 
ductivity of the calibration specimen was also meas- 
ured using the National Institute of Standards and 
Technology’s one-meter Line-Heat-Source Guarded 
Hot Plate. Agreement between measurements of ther- 
mal conductivity of the guarded hot plate and predict- 
ed values were within +0.2 to -0.3% at 24 C. The 
report describes the heat-flow-meter apparatus and 
the computer data-acquisition-system used to collect 
data from the apparatus. 


Manufacturing Processes & Materials 
Handling 
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AD-A235 307/6/GAR PC A03/MF A01 
Colorado State Univ., Fort Collins. Dept. of Chemistry. 
Template Synthesis of Polymeric and Metal Micro- 
tubules. 

Technical rept. 

C. R. Martin. 13 Apr 91, 13p Rept no. TR-59 
Contract NO0014-82-K-0612 


We describe in this report an elegant new method for 
the synthesis of organic microtubules. This new 
method is based on the use of a microporous mem- 
brane as a template during tubule synthesis. This tem- 
plate method produces tubules with monodisperse 
lengths and diameters, and length, diameter, and wall 
thickness can be varied at will. This type of precise 
control over tubule —— is not possible with the 
existing synthetic method. The tubules obtained are 
composed of chemically and mechanically robust het- 
erocyclic polymers. This method entails the use of the 
pores in a ry, membrane as templates for 
tubule formation. The key to the tubule-formation proc- 
ess is the presence of molecular anchors on the pore 
walls. These anchors insure that the tubule-forming 
materials deposits as a thin skin which lines the pore 
wall. We describe in this paper an electrochemical 
template method for the synthesis of metal (Au) micro- 
tubules. We also present a general paradigm for the 
formation of molecular anchors on the pore walls of 
alumina template membranes. We believe that this 
paradigm should allow for the synthesis of microtu- 
bules composed of any desired material. 
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Not available NTIS 


Department of the Navy, Washington, DC. 

Flexible Flow through Saddle. 

Patent. 

K. R. McAllister. Filed 21 Jul 89, patented 5 Feb 91, 
7p AD-D014 855/1, PAT-APPL-7-383 112 
Supersedes PAT-APPL-7-383 112. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses a flexible flow through saddle for 
ship-to-ship refueling systems. The flexible flow 
through saddle includes a tubular structure having a 
pair of ribs located on the top and bottom of the tubular 
structure, each rib having an aperture therein. Extend- 
ing from each end of the tubular structure and having 
an end portion thereof connected to the tubular struc- 
ture is the helical shaped wire. The opposite end por- 
tion of each helical shaped wire is connected to a cou- 
pling member. That portion of each helical shaped wire 
between the coupling member and the tubular struc- 
ture is encased in an elastomeric material which pro- 
vides for flexibility and prevents premature fatigue and 
ruptures of a hose element connected by the coupling 
member to the tubular structure through the encased 
helical shaped wire. 


149,253 


PATENT-4 990 291 Not available NTIS 
Department of the Navy, Washington, DC. 

Method of Making Lipid Tubules by a Cooling Proc- 
ess. 

Patent. 

P. E. Schoen, P. Yager, and J. M. Schnur. Filed 29 
Feb 88, patented 5 Feb 91, 10p AD-D014 854/4, 
PAT-APPL-7-161 934 

Supersedes PAT-APPL-7-161 934. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Diacetylenic phosophocholines have distinctly differ- 
ent endothermic and exothermic transition tempera- 
tures. Lipid tubules are formed by hydrating a diacety- 
lenic phosphocholine at a temperature above its en- 
dothermic transition temperature. The hydrated lipid is 
then cooled oy to a formation temperature 1 deg to 
10 deg C. below the exothermic transition temperature 
to form tubule structures. The tubules structures can 
be polymerized to form permanent tubules. The tu- 
bules can be used in the same manner as a liposome 
vesicle or they can be metal coated for a variety of 
applications. It is therefore an object of the improved 
process of this invention to produce tubular structure 
from a broad variety of diacetylenic phospholipids. It is 
another object of the present invention to provide a 
method of producing tubules with a low amorphous 
material contamination. It is a further object of this in- 
vention to produce tubules of a relatively uniform 
length for each lipid variety from a broad variety of dia- 
cetylenic is to produce tubules in good yield for any 
diacetylenic phospholipid. 


Nondestructive Testing 
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AD-A234 799/5/GAR PC A03/MF A01 
Foreign Technology Div., ‘Crack Deptt AFB, OH. 
Methods for Determining Crack De; 

A He. 21 Mar 91, 15p Rept no. PTE IDNRS)T-1062- 


tans. of Wusun Jiance (China) v12 n4 p96-99 1990. 
No abstract available. 
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MIC-91-03164/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 
Holography goes on tour at OHRD. 
Report no. 90-223-K. 
L. Mader, and H. Lu. c1990, 7p 


This report describes seven trials of a hem holog- 
raphy lab designed by Ontario Hydro. The trial applica- 
tions included: Chemical (rubber seal for expansion 
joints in the Pickering Nuclear Generating Station pres- 
sure relief duct), civil (three concrete specimens and 





one rock specimen), and mechanical (steel pressure 
vessel, heat exchanger shell). 


General 
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DE$1011336/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Statietical methods to monitor the West Valley off- 


is SyS' 
et LEpgett Oct 90, 16p PNL-SA-17823, CONF- 
900977 

Contract ACO06-76RL01830 

Spectrum ‘90: American Nuclear Society (ANS) inter- 
national meeting on radioactive waste technologies, 
decontamination, and hazardous wastes, Knoxville, 
TN (USA), 30 Sep - 4 Oct 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The off-gas system for the ceramic melter operated at 
the West Valley Demonstration Project at West Valley, 
NY, is monitored during melter operation. A one-at-a- 
time method of monitoring the parameters of the off- 
gas system is not statistically sound. Therefore, multi- 
variate statistical methods appropriate for the monitor- 
ing of many correlated parameters will be used. Moni- 
toring a — number of parameters increases the 
probability of a false out-of-control signal. If the param- 
eters being monitored are statistically independent, 
the control limits can be easily adjusted to obtain the 
desired probability of a false out-of-control signal. 
However, a high degree of correlation generally exists 
among the parameters being monitored in the off-gas 
system. This makes it very difficult to control the prob- 
ability of false calls (saying the system is out-of-control 
when it is in-control or saying the system is in-control 
when it is actually out-of-control). The interpretation of 
the individual control charts is difficult in the presence 
of correlation among the variables. When a high 
degree of correlation exists, variable reduction tech- 
niques can be used to reduce the number of param- 
eters. Principal components have been used as a vari- 
able reduction technique. The principal component 
(PC) scores have desirable statistical properties when 
the original variables are distributed as multivariate 
normals. Two statistics derived from the PC scores 
and used to form multivariate control charts are out- 
lined and their distributional properties reviewed. 2 
refs., 2 figs. 
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N91-22614/2/GAR 

Philips Labs., Briarcliff Manor, NY. 
Design and Fabrication of a Long-Life Stirling 
Cycle an for Space Application. Phase 3: Pro- 
totype 

Final Report ies 1981 - Sep. 1990. 

C. Keung, P. J. Patt, M. Starr, R. C. Sweet, and L. A. 

Bourdillon. Nov 90, 189p PL-11-CR90-1116-PHASE- 


3 
Contract NAS5-26688 


A second-generation, Stirling-cycle cryocooler (cryo- 
genic refrigerator) for space applications, with a cool- 
ing capacity of 5 watts at 65 K, was recently complet- 
ed. The refrigerator, called the Prototype Model, was 
designed with a goal of 5 year life with no degradation 
in cooling performance. The free displacer and free 
piston of the refrigerator are driven directly by moving- 
magnet linear motors with the ‘vaatag Tagen sup- 
ported by active magnetic bearings. The use of clear- 
ance seals and the absence of outgassing material in 
the working volume of the refrigerator enable long-life 
operation with no deterioration in performance. Fiber- 
optic sensors detect the radial position of the shafts 
and provide a control signal for the magnetic bearings. 
The frequency, phase, stroke, and offset of the com- 
pressor and expander are controlled by signals from 
precision linear position sensors (LVDTs). The vibra- 
tion generated by the compressor and expander is 
cancelled by an active counter balance which also 
uses a moving-magnet linear motor and magnetic 
bearings. The driving signal for the counter balance is 


PC A09/MF A01 


derived from the compressor and expander position - 


sensors which have wide bandwidth for suppression of 
harmonic vibrations. The efficiency of the three active 
members, which operate in a resonant mode, is en- 
hanced by a magnetic spring in the expander and by 
ol springs in the compressor and counterbalance. 

he cooling was achieved with a total motor input 
power of 139 watts. The magnetic-bearing stiffness 
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was significantly increased from the first-generation 
cooler to accommodate shuttle launch vibrations. 
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AD-A235 015/5/GAR PC A03/MF A01 
Massachusetts Univ., Amherst. Dept. of Computer and 
Information Science. 

Retrieval Using Plausibie Inference. 

Final rept. 1 Jan-31 Dec 90 

W. B. Croft. 4 Apr 91, 13p AFOSR-TR- 91-0395, 
Grant AFOSR-90-0110 


Retrieval is a crucial function in information systems, 
but the algorithms used in many systems are not effec- 
tive in locating the required information. For example, 
text-based systems are an important class of informa- 
tion system where both the query specification and the 
stored information will be incomplete and uncertain. In 
this situation, simple models of retrieval based on de- 
ductive inference are not adequate. We have pro- 
posed a new computational framework that views re- 
trieval as a process of combining multiple sources of 
evidence, and have carried out a number of experi- 
ments in the domain of text retrieval. The experiments 
show that significant retrieval effectiveness improve- 
ments are possible. We have also made progress in 
the area of text representation using natural language 
processing, which provides additional evidence for the 
retrieval model. 
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AD-A235 201/1/GAR PC A08/MF A01 
Logistics Management Inst., Bethesda, MD. 
Paperless Material Inspection and Receiving 
Report: A Strategy to Streamline Acquisition and 
Reduce Paperwork. 
S. Luster. Mar 91, 1 ve pe no. LMI-AFO05R1 
Contract MDA903-90- 

The Department of Defense is committed to streamlin- 
ing the acquisition process to increase productivity in 
both the public and private sectors. One modern 
method to streamline business practices is to convert 
paper-based systems to automated processi "g using 
the techniques of electronic data interchange (EDI), as 
defined by the American National Standards 
Institute(ANSI). To this end, DoD sponsored an exami- 
nation of the feasibility of convertin 7 the widely used, 
paper-based Material Inspection and Receiving Report 
(MIRR), DD Form 250, into an electronic, paperless 
system. This report presents the case for conversion 
to EDI, and because of time and resource constraints, 
recommends a phased implementation. Our report 
outlines existing inspection and acceptance policy, the 
various uses of the MIRR, and MIRR preparation and 
distribution requirements. We found that the paper- 
based MIRR and oy Standard Contract Adminis- 
tration Procedures (MILSCAP) Shipment Performance 
Notification (SPN) carry similar data and serve similar 
purposes, leading us to conclude that the MILSCAP 
SPNs could be replaced by an EDI-based MIRR. We 
recommend that DoD examine inspection and receiv- 
ing report data requirements in order to take advan- 
tage of the economies and streamlinin ng potential 
(such as reduced data requirements) afforded by EDI- 
based systems. Apparently, too many copies of the 
MIRR are being sent to some locations and other loca- 
tions need only a limited number of data elements be- 
cause they already have most of the information in 
their data bases. 
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DE91010863/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 


149,263 
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Progress in informal information management: 
The Central Technical File 

C. E. Pasterczyk. 1991, 16p SAND-91-0270C, CONF- 
9105153-1 

Contract ACO04-76DP00789 

Infotech ‘91, Oak Ridge, TN (USA), 22-23 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


One objective of the Sandia Technical Library is “to 
improve the management of unpublished, informal in- 
formation to respond to(hor ellipsis)information needs 

and requirements.” The Central Technical File (CTF) is 
an archive of informal documents in Sandia National 
Laboratories technical programs which has been 
maintained by the Technical Library since 1952. CTF 
serves as a corporate memory for the Laboratories. 
This paper will describe the progress made in the last 
year to help CTF better meet Library objectives. 3 refs. 
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DE91010873/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Generalized product-test-data (PTD) model. 

L. Hernandez, and P. Flores. 1991, 25p SAND-91- 
0202C, CONF-9104218-1 

Contract ACO4-76DP00789 

IDEF user’s group meeting, Albuquerque, NM (USA), 
29 Apr - 3 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


A data record copy fulfills the role of providing product 
quality-evidence-data initially in support of product ac- 
ceptance. Later on, product test data is useful for other 
purposes as in supporting the performance of system 
and component reliability and safety assessments. A 
data record copy can be stored on diverse media such 
as photographs, paper, electronic, and so forth. How- 
ever, the scope of the information modeling that is 
being reported here is primarily limited to electronical- 
ly-stored data. This data can be either variables or at- 
tributes data that results from key entering data from 
manually-recorded data forms or automated-tester- 
generated data. The storage format for electronically- 
stored data can be either flat files or relational data- 
bases. The reason for modeling product test data is 
based on the need to better understand product data 
requirements. Product-identifying data requirements 
that are based on product definition as documented in 
product drawings were modeled in this fashion. Since 
the structure of test data requirements is the same for 
most products, it is similarly modeled. This effort will 
lead to development of user-defined views of product 
test data in a distributed data environment. NIAM (Nijs- 
sen Information Analysis Method), a natural-language- 
based analysis method, is the methodology employed, 
and validation of the model is being done using PC 
IAST. 3 figs. 


149,262 
DE91010883/GAR PC A03/MF A01 
EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 


nection. 
M. A. Paliani. 1990, 18p RFP-4475 
Contract AC34-90DP62349 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


EG&G Rocky Flats Inc. is introducing the concept of 
the Online Information Center (OIC) -- a central, com- 
puter based, “‘electronic library” which employees can 
easily reach via their office microcomputers and the 
plant’s Local Area Network (LAN). Supported by user 
friendly menus and prompts, employees can, in the 
convenience of their offices, quickly and easily access 
the most current and reliable versions of the full-text 
DOE/AL Orders, other selected federal regulations, 
along with online indexes to a host of plant and offsite 
information resources. 


149,263 

PB91-213108/GAR PC A03/MF A01 
United States-Japan Task Force on Scientific and 
Technical Information. 

Japan-U.S. Task Force on Scientific and Technical 
Information. Report of the Meeting (3rd). Held in 
—_ — on July 15, 1991. 

1991, 40p 

See also PB90-237561. 


This is the progress report prepared as a result of the 


Third Meeting of the Japan-U.S. Task Force on Scien- 
tific and Technical Information (STI Task Force) held in 
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Tokyo on July 15, 1991. Discussions centered on vari- 
ous measures for accomplishing the goals for promot- 
ing scientific and technical information (STI) distribu- 
tion between the Japan and U.S. Those items were 
discussed at the Second STI Task Force held at 
Springfield, Virginia in April, 1990: Improve awareness 
and understanding of organizations and systems es- 
tablished to improve the use of scientific and technical 
information (Mutual Education); Increase the quantity 
and quality of Scientific and Technical Information 
(STI); Reduce impediments, if any, to the flow of Scien- 
tific and Technical Information (Japan Reprographic 
Right Center); Increase the translation of scientific and 
technical information (Translation). 


Operations & Planning 


149,264 

PB91-207720/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

World Bank Depository Library Program: Directory 
of Libraries (Third Edition). 

c1991, 72p ISBN-0-8213-1819-5 

See also PB89-210553. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Libraries accepted into the World Bank’s Depository 
Library program are listed by country. For each entry, 
the following information is provided (if available): 
Name, address, telephone, facsimile, telex, name and 
title of contact person, date library appointed as de- 
pository, and internal computer code. Selection criteria 
and an application for designation as a depository li- 
brary are also included. 


Reference Materials 


149,265 

MIC-91-03321/GAR PC E17/MF E01 
Translation Bureau. Terminology and Linguistic Serv- 
ices Branch, Ottawa (Ontario). 

Vocabulary of advanced ceramics. 

Terminology bulletin no. 203. 

F. Parc, and G. Gervais. c1990, 233p SSC-S52-2/ 
203, ISBN-0-660-55844-0 

Text in English and French (Bilingual). 


This er bulletin provides French names for all 
aspects of advanced ceramics, from the materials 
preparation stage to their multiple applications. The 
terms are listed alphabetically in English with the 
French equivalent. Some terms include a definition, 
some are accompanied by an excerpt or remark, and 
some have a term equivalent only. In addition, a 
French-English glossary is provided as well as a bibli- 
ography. 


149,266 

N91-22929/4/GAR PC A08/MF A01 
American Association for the Advancement of Sci- 
ence, Washington, DC. 

Al of Papers. 

M. D. Games. Feb 91, 173p 

Presented at the 157TH Annual Meeting of Aaas, 
Washington DC, 14-19 Feb. 1991. 


Abstracts of research in various fields are given. Sub- 
ject areas include computers, energy technology, par- 
ticle physics, astronomy, climate change, environment 
protection, cell biology, health, — ecology, bi- 
ological evolution, biomedical ethics, psychology, an- 
thropology, archaeology, political science, sociology, 
economics, arms control, technology policy, and sci- 
ence education. 


General 


149,267 
PB91-206490/GAR 
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International Bank for Reconstruction and Develop- 
ment, a ‘ 

Information Technology Revolution and Economic 
Development. 

World Bank discussion paper. 

N. K. Hanna. c1991, 649 WORLD BANK DP-120, 
ISBN-0-8213-1784-9 

Library of Congress catalog card no. 91-11622. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Information ranks with other major development re- 
sources: human, natural, and financial resources. De- 
velopment assistance agencies must thus understand 
the role of information and information technologies 
(informatics) in the developing countries to respond to 
a rapidly evolving global environment. Informatics ap- 
plications offer new ways to make the most of the 
managerial and institutional resources of developing 
countries, in both the public and private sectors, by 
creating new capabilities for learning and adaptation 
within and among organizations. Informatics is a pow- 
erful tool to simultaneously integrate and decentralize. 
The most widespread benefits for developing coun- 
tries are likely to come from applying informatics to pri- 
ority sectors. Information technology can improve the 
planning, management, and productivity of all types of 
economic development activities: agricultural and rural 
development, poverty alleviation, environmental man- 
agement, infrastructural development, and population 
and human resources development. It can improve 
policy analysis, macroeconomic management, debt 
management, enterprise management, financial inter- 
mediation, financial accountability, and popular partici- 
pation. 


MANUFACTURING 
TECHNOLOGY 


Computer Aided Design (CAD) 


149,268 

N91-22732/2/GAR PC A17/MF A03 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Desenvolvimento de Um Banco de Dados Intera- 
tivo COM Elementos Gerados Por Varredura Para 
Um Sistema Cad (Development of an Interactive 
Data Base with Elements Generated by Sweeping 
for a Cad System). 

M.S. Thesis. 

A. F. P. Horna. Sep 90, 393p INPE-5118-TDL/420 

In Portugese; English Summary. 


The development of an interactive software that imple- 
ments a geometrical modeler with hierarchical fea- 
tures for the construction of solids in a computer aided 
design system is discussed. The solids are built follow- 
ing a hierarchical binary tree structure whose lowest 
level elements are used for generating solids through a 
technique known as rotational or translational ‘sweep- 
ing’, either around a revolution axis or along a straight 
line, respectively. The swept generated solids are then 
composed with each other, using Boolean operations, 
in order to obtain the final desired form. First, the kind 
of data base structure used is justified and its oper- 
ation described; then a geometric modeling theoretical 
basis is presented as well as the main solid represen- 
tation schemes. Finally, with the purpose of increasing 
the feasibility of the transportability of the geometric 
modeler to other systems, using standard graphic 
packages, a comparison with the most used graphic 
standards is made. 


149,269 
N91-23051/6/GAR 

(Order as N91-23021/9/GAR, PC A18/ME 
National 


) 
Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Semi-Automated Process for the Production of 
Custom-Made Shoes. 
F. H. Farmer. Mar 91, 5p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 249-253. 


A more efficient, cost-effective and timely way of de- 
signing and manufacturing custom footware is needed. 
A potential solution to this problem lies in the use of 
computer-aided design and manufacturing (CAD/ 
CAM) techniques in the production of custom shoes. A 
prototype computer-based system was developed, 
and the system is primarily a software entity which di- 
rects and controls a 3-D scanner, a lathe or milling ma- 
chine, and a pattern-cutting machine to produce the 
shoe last and the components to be assembled into a 
shoe. The steps in this process are: (1) scan the sur- 
face of the foot to obtain a 3-D image; (2) thin the foot 
surface data and create a tiled wire model of the foot; 
(3) interactively modify the wire model of the foot to 
produce a model of the shoe last; (4) machine the last; 
(5) scan the surface of the last and verify that it cor- 
rectly represents the last model; (6) design cutting pat- 
terns for shoe uppers; (7) cut uppers; (8) machine an 
inverse mold for the shoe innersole/sole combination; 
(9) mold the innersole/sole; and (10) assemble the 
shoe. For all its capabilities, this system still requires 
the direction and assistance of skilled operators, and 
shoemakers to assemble the shoes. Currently, the 
system is running on a SUN3/260 workstation with 
TAAC application accelerator. The software elements 
of the system are written in either Fortran or C and run 
under a UNIX operator system. 


Computer Aided Manufacturing (CAM) 


149,270 


AD-A235 292/0/GAR PC A01/MF A01 
Notre Dame Univ., IN. Dept. of Aerospace and Me- 
chanical Engineering. 

Camera-Based Manufacturing Control. 

S. B. Skaar. 28 Mar 91, 2p 

Contract N00014-91-J-1054 


No abstract available. 
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PB91-193367/GAR PC AO5/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Factory Automation Systems Div. 
Concurrent Engineering through Product Data 
Standards. 

G. P. Carver, and H. M. Bloom. May 91, 77p NISTIR- 
4573 


Concurrent engineering involves the integration of 
people, systems and information into a responsive, ef- 
ficient system. Integration of computerized systems 
allows additional benefits: automatic knowledge cap- 
ture during development and lifetime management of a 
product, and automatic exchange of that knowledge 
among different computer systems. Critical enablers 
are product data standards and enterprise integration 
frameworks. A pioneering assault on the complex 
technical challenges is associated with the emerging 
international Standard for the Exchange of Product 
Model Data (STEP). Surpassing in scope previous 
standards efforts, the goal is a complete, unambig- 
uous, computer-readable definition of the physical and 
functional characteristics of a product throughout its 
life cycle. U.S. government agencies, industrial firms, 
and standards organizations are cone a pro- 
gram, Product Data Exchange using STEP (PDES), to 
develop and implement STEP in a shared-database 
environment. PDES will lead to higher, integrated 
levels of automation based upon information stand- 
ards and frameworks. U.S. manufacturers will benefit 
from concurrent engineering without sacrificing the 
historical strengths and traditions of individuality, initia- 
tive, and intellectual property rights. Concurrent engi- 
neering, through information technology and stand- 
ards, represents the power of a new industrial revolu- 
tion. The role of the National Institute of Standards and 
Technology (NIST) National PDES Testbed, technical 
leadership and a testing-based foundation for the de- 
velopment of a STEP, is described. 


149,272 


PB91-199786/GAR 
FACTROL, Inc., West Lafayette, IN. 


PC A06/MF A01 





Automatic Adaptive Scheduling of Processing in 
Multimachine Cells. 

F. H. Grant. Oct 88, 122p NSF/ISI-88107 

Grant NSF-ISI87-61000 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


The objective of the research is to study the feasibility 
of automatically scheduling multi-machine complexes 
on a real-time basis and implementing a unified com- 
puter system to provide new scheduling tools in auto- 
mated systems. Researchers are investigating real- 
time scheduling by separating schedule generation 
and regeneration tasks from schedule adaptation/re- 
covery tasks. They are exploring the effectiveness of 
heuristics to automatically determine variable resched- 
uling periods, schedule adaptationrecovery proce- 
dures, and schedule regeneration procedures. 


149,273 

PBS1-203299 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Center for Mfg. Engineering. 

Issues in the Design and implementation of a 
System Architecture for Computer Integrated 
Manufacturing. 

Final rept. 

A. Jones, E. Barkmeyer, and W. Davis. 1989, 12p 
Pub. in International Jnl. of Computer Integrated Manu- 
facturing 2, n2 p65-76 Mar/Apr 89. 


The advent of sophisticated automation equipment 
and computer hardware and software is changing the 
way manufacturing is carried out. To be competitive, 
manufacturing companies must integrate these new 
technologies into their existing and future factories. In 
addition, they must integrate the planning, control, and 
data management methodologies needed to make ef- 
fective use of those technologies. The paper dis- 
cusses several issues related to the design and imple- 
mentation of a system architecture which can serve as 
the basis for those integration efforts. That architec- 
ture includes separate architecture for production 
planning and control, data management, and data 
communications. 


149,274 

PB91-203356 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Factory Automation Systems Div. 
Parser That Converts a Boundary Representation 
into a Features Representation. 

Final rept. 

T. R. Kramer. 1989, 10p 

Contract NANB-7-H0716 

See also PB89-160634. Sponsored by Catholic Univ. 
of America, Washington, DC. 

Pub. in International Jnl. of Computer Integrated Manu- 
facturing 2, n3 p154-163 May/Jun 89. 


The VWS2 B-rep Parser is a computer program written 
in LISP that takes a file giving the boundary represen- 
tation of a part as input and produces a file giving a 
feature-based representation of the part as output. 
The format of the input file is a Product Data Exchange 
Specification (PDES)/Standard for The Exchange of 
Product Data (STEP) boundary representation, and 
the format of the output file is that required by the 
VWS2 system of the National Institute of Standards 
and Technology (NIST) Automated Manufacturing Re- 
search Facility (AMRF). The parser deals with a limited 
range of two-and-a-half dimensional parts. The gener- 
al Ys dagen to parsing is to expect that the part is par- 
sable and look for arrangements of faces which are 
the signatures of features. The initial implementation 
of the approach recognizes five feature types. The ap- 
proach is extendible to a wider range of feature and 
subfeature types, and to parts which have features 
made from several sides. Parts having features which 
intersect in a complex manner are likely to test the 
limits of the approach, or be beyond the limits. With the 
addition of the parser, the AMRF Vertical Workstation 
is capable of making a part from a PDES/STEP file 
without human intervention. 


149,275 

PB91-203737 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Robot Systems Div. 

Control Structure for Multi-Tasking Workstations. 
Final rept. 

R. J. Norcross. 1988, 3p 

Pub. in Proceedings of IEEE (Institute of Electrical and 
Electronics Engineers) International Conference on 


Robotics and Automation, Philadelphia, PA., April 24- 
29, 1988, p1133-1135. 


Manufacturing control modules, which are based on 
hierarchical control theory, decompose commands 
from a supervisory controller into elementary tasks to 
be performed by subordinate systems. The ability to 
simultaneously manage coordinated and independent 
functions of subordinates, while also processing new 
commands from the supervisory controller, is benefi- 
cial in advanced implementations of the controllers. 
The paper describes a control structure, based on 
computer operating system principles, which provides 
the desired capabilities. Utilizing concurrent process- 
ing and coordinating tasks via resource allocation pro- 
vides extensive modularity which simplifies integration, 
gives a multi-processing environment, and produces 
the aforementioned capabilities. 


Job Environment 
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DE91010910/GAR PC A03/MF AO1 
Lawrence Livermore National Lab., CA. 

Support for the development of the personnel 
access-control and security-enh it system 
(PASS). Final report. 

Progress rept. 

R. P. Rumble. 1990, 24p UCRL-ID-105961 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The goal was to provide low cost, generic hardware 
and software applicable to the PASS System. This was 
to be accomplished by providing basic and modified 
functions of the Lawrence Livermore National Labora- 
tory (LLNL) Controlled Access by Individual Number 
(CAIN). The specific tasks were to: advise Sandia Na- 
tional Laboratory-Albuquerque (SNLA) in the prepara- 
tion of the requirements document for PASS; design 
and prototype a high-throughput (multiple turnstile) 
entry-control device (ECD); prototype a down-sized, 
low-cost, non-redundant central computer system. 
LLNL designed, prototyped, debugged, and delivered 
to SNLA a prototype of the multi-point controller (MPC) 
hardware and software. This system controls up to six 
CAIN ECDs, each of which can be any of the following 
types: turnstile; single-door portal; staffed badge 
reader; sally port. 4 figs. 





149,277 
PBS1-800433/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Toxicity of Fibers and Fiber Composites. January 
— 1991 (Citations from the NTIS Data- 


se). 
Rept. for Jan 80-Aug 91. 
Jul 91, 55p 
Supersedes PB90-873555. 


The bibliography contains citations concerning the tox- 
icity of exposure to such fibers as glass, wood, cotton, 
carbon, fiber- reinforced plastics, and asbestos. 
Topics include health hazard survey reports; respirato- 
ry diseases associated with occupational exposure; 
and methods and equipment for the detection, control, 
and removal of airborne fibers. (Contains 157 citations 
with title list and subject index.) 


Joining 


149,278 
N91-23046/6/GAR 

(Order as N91-23021/9/GAR, PC Ae) 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Variable Polarity Arc Welding. 
E. O. Bayless. Mar 91, 6p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 208-213. 


Technological advances generate within themselves 
dissatisfactions that lead to further advances in a proc- 


149,281 


MANUFACTURING TECHNOLOGY 
Joining 


ess. A series of advances in welding technology which 
culminated in the Variable Polarity Plasma Arc (VPPA) 
Welding Process and an advance instituted to over- 
come the latest dissatisfactions with the process: 
automated VPPA welding are described briefly. 


149,279 


N91-23049/0/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A 


03 
— vA cangiey R and a Administration 
lampton, VA. esearc! ter. 
Rapid induction Boxding of Composites, Plastics, 
and Metals. 
J. D. Buckley, and R. L. Fox. Mar 91, 10p 


In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 231-240. 


The Toroid Bonding Gun is and induction heating 
device. It is a self contained, portable, low powered 
induction welding system developed for bonding or 
joining plastic, ceramic, or metallic parts. Structures 
can be bonded in a factory or in a the field. This type of 
equipment allows for applying heat directly to the bond 
lines and/or to the adhesives without heating the 
entire structure, supports, and fixtures of a bonding as- 
sembly. The induction heating gun originally devel- 
oped for use in the fabrication of space Gangs of 
bonders are now used to rapidly join composite sheet 
and structural components. Other NASA-developed 
applications of this bonding technique include the join- 
ing of thermoplastic composites, thermosetting com- 
posites, metals, and combinations of these materials. 


149,280 


PATENT-4 986 708 Not available NTIS 
Department of the Navy, Washington, DC. 
Self-Sealing Separation Fastener for Small Con- 
fines. 

Patent. 

M. E. Moore, and R. R. Bennett. Filed 12 Jun 89, 
patented 22 Jun 91, 5p AD-D014 835/3, PAT-APPL- 
7-365 170 

Supersedes PAT-APPL-7-365 170. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A separable fastener includes a fastener body having 
a head end and a shank end. The head end defines a 
generally cylindrical open ended cavity in which a cy- 
lindrical punch is disposed. The cavity is sealed and 
closed by a gas generator that develops an increasing 
fluid pressure against the punch. The punch is re- 
strained within the cavity by a retaining ring which 
yields once a preselected gas pressure is reached. 
The release of the punch causes it to rapidly acceler- 
ate in a short distance to impact the shank end of the 
fastener body. The shank end is thereby sheared from 
the body with the void created in the body being sealed 
by the impacting punch. 
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PATENT-4 987 755 Not available NTIS 
Department of the Navy, Washington, DC. 
= Security Lock Assembly. 

atent. 
G. A. Groh, and G. J. Sallade. Filed 4 Mar 81, 
patented 29 Jan 91, 5p AD-D014 838/7, PAT-APPL- 
6-240 432 
Supersedes PAT-APPL-6-240 432. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A high security lock assembly having a tang for holding 
lock shackle pins, with said tang being attached to a 
first member, such as a bulkhead or a door jamp. A 
reversible cover, which can be attached to either the 
left or right side of a second member, such as a door or 
cover, is attached, as by welding, with a hasp liner. The 
hasp liner has a side opening sufficiently large to clear 
the tang and lock shackle pins, but too small for a lock 
to pass there through. The bottom of the hasp liner is 
open to receive a lock which is engageable with the 
lock shackle pins to secure the second member with 
the first member. The reversible cover is provided with 
a flange which can be welded directly to a door, cover, 
or hinge. 
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AD-A234 628/6/GAR PC A04/MF A01 
Quest Integrated, Inc., Kent, WA. 

a Machining of Isogrid Struc- 


Final t rept. 14 May-13 Nov 90. 

M. Hashish, M. Marvin, and D. Monserud. 18 Dec 90, 
63p QUEST-TR-508, BMO-TR-91-03, 

Contract F04704-90-C-0033 


An experimental investigation was conducted to deter- 
mine the feasibility of machining isogrid structures with 
abrasive-waterjets (AWJs). The main objective was to 
mill isogrid patterns in surfaces with accurate depth 
control using an AWJ. Three different approaches 
using AWJs were tested: linear cutting of isogrid pat- 
terns for diffusion bonding, milling with conventional 
AW4J nozzles, and milling with a single-angled rotary 
AW4J nozzle. It was shown that pocket milling with con- 
ventional AWJs is the most feasible of those tested. 
The milling can be done internally on preformed alumi- 
num tubes, and the AWJ can also be used on materials 
other than aluminum. Accurate depth control can be 
achieved at high productivity rates. As an example, it is 
projected that a 48-inch-diameter skirt 12 inches high 
could be milled with an isogrid pattern in 6.3 hours. 
Milled isogrid patterns can be controlled to 0.001 inch, 
and thin walls of less than 0.025 inch are achievable. 
Milling isogrid patterns with conventional AWJs could 
be very economical, but additional development ef- 
forts are required to optimize the milling process and to 
demonstrate the milling of prototype parts. 


149,283 

AD-A235 419/9/GAR PC A03/MF A01 
Aeronautical Systems Div., Wright-Patterson AFB, OH. 
Results of the Aeronautical Systems Division Criti- 
cal Process Team on Integrated Product Develop- 
ment. 

Final rept. 

L. J. Menker. Nov 90, 49p Rept no. ASD-TR-90-5014 


This report provides a vision of the or, core Product 
Development (IPD) Process as it could be implement- 
ed within the Aeronautical Systems Division (ASD). It 
captures the results of the ASD Critical Process Team 
on IPD and recent efforts to refine guidance for its im- 
plementation. The primary purpose of this document is 
to provide a conceptual framework to provoke dia- 
logue that will lead to incremental improvements in the 
acquisition process. IPD is an efficient process of 
bringing a product from user’s needs to field operation. 
The basic principle is to iterate and integrate the 
design of a product and the design of its manufactur- 
ing, Operation, support and training processes with 
specific focus on achieving low-cost development, 
production, operations and support within the shortest 
schedule while achieving robust quality of products 
and services. 


149,284 
DE91011178/GAR 
Argonne National Lab., IL. 
Optimization approaches to nonlinear model pre- 
dictive control. 

aA Biegler, and J. B. Rawlings. 1991, 40p ANL/CP- 
atl W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


With the development of sophisticated methods for 
nonlinear programming and powerful computer hard- 
ware, it now becomes useful and efficient to formulate 
and solve nonlinear process control problems through 
on-line optimization methods. This paper explores and 
reviews control techniques based on repeated solution 
of nonlinear programming (NLP) problems. Here sev- 
eral advantages present themselves. These include 
minimization of readily quantifiable objectives, coordi- 
nated and accurate handling of process nonlinearities 
and interactions, and systematic ways of dealing with 
process constraints. We motivate this NLP-based ap- 
proach with small nonlinear examples and present a 
basic algorithm for optimization-based process con- 
trol. As can be seen this approach is a straightforward 
extension of popular model-predictive controllers 
(MPCs) that are used for linear systems. The state- 
ment of the basic algorithm raises a number of ques- 
tions regarding stability and robustness of the method, 
efficiency of the control calculations, incorporation of 
feedback into the controller and reliable ways of han- 
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PC A03/MF A01 


dling process constraints. Each of these will be treated 
through analysis and/or modification of the basic algo- 
rithm. To highlight and support this discussion, several 
examples are presented and key results are examined 
and further developed. 74 refs., 11 figs. 


149,285 
N91-22752/0/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY 

Masking Failures of Multidimensional Sensors (Ex- 
tended Abstract). 

P. Chew, and K. Marzullo. 6 Dec 90, 11p NAS 
1.26:188120, NASA-CR-188120 

Contracts NAG2-593, N00014-88-K-0591 


When a computer monitors a physical process, the 
computer uses sensors to determine the values of the 
physical variables that represent the state of the proc- 
ess. A sensor can sometimes fail, however, and in the 
worst case report a value completely unrelated to the 
true physical value. The work described is motivated 
by a methodology for transforming a process control 
program that can not tolerate sensor failure into one 
that can. In this methodology, a reliable abstract 
sensor is created by combining information from sev- 
eral real sensors that measure the same physical 
value. To be useful, an abstract sensor must deliver 
reasonably accurate information at reasonable com- 
putational cost. Sensors are considered that deliver 
multidimensional values (e.g., location or velocity in 
three dimensions, or both temperature and pressure). 
Geometric techniques are used to derive upper 
bounds on abstract sensor accuracy and to develop 
efficient algorithms for implementing abstract sensors. 


149,286 

PB91-205856/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
O(niogn) Algorithm for the Two-Machine Flow 
Shop Problem with Controllable Machine Speeds. 
Research memo. 

C. P. M. van Hoesel. 1991, 21p FEW-475 


An algorithm is developed to solve the two-machine 
flow shop problem, if machine speeds may vary. The 
algorithm makes use of an elementary dominance re- 
lation to obtain the O(nlogn) running time, which is an 
improvement on previously developed algorithms. 
Moreover it is shown that faster algorithms are not 
possible, even in the case with fixed machine speeds. 


149,287 
PB91-207217/GAR PC A05/MF A01 
Kawasaki Steel Corp., Tokyo (Japan). 

Kawasaki Steel Giho, Vol. 22, No. 4, 1990. Special 
Issue on Steel Pipe. 

c1990, 100p 

Text in pee with English abstracts. See also 
PB91-15095: 


Contents: Recent ae op in Pipemaking Technology 
Developed by Kawasaki Steel Corporation; Quality As- 
surance System of Steel Pipe and Tubes at Kawasaki 
Steel Corporation; Development of Chance-Free 
— Roll (cc (CBR) Forming Process for Manufacturing 

Pipe; Small Diameter ERW Tube Mill for High- 
Grade and Multi-Product Mix Manufacturing System; 
Toughness of Ti-Stabilized 11% Cr Steels at Weld 
Parts of ERW + ~ for Automobile Exhaust Systems; 
Production and Properties of Modified 9Cr-1Mo Steel 
Seamless Tube for Boiler; Development of On-line 
Wall Thickness Gauge for Small Size Seamless Tube; 
Production of Spiral Pipe in Thickness from Heavy to 
Extra-thin; Development of Remote-Controlled Cir- 
cumferential TIG Welding System; Characteristics of 
Penetration and Bearing Capacity by Low Noise and 
Low Vibration Steel Pipe Pile (Drill Pile). 


Quality Control & Reliability 
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AD-A234 805/0/GAR PC A04/MF A01 

+e in Technol Eo. Wright-Patterson AFB, OH. 
tructive Testing (Selected Articles). 

pe Feb 91, 51p Rept no. FTD-ID(RS)T-0355-90 

bg of Wusun Jiance (China) v11 n7 p194-205 


No abstract available. 
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N91-22575/5/GAR PC A12/MF A02 
Technische Univ. Eindhoven (Netherlands). 

Analysis of Fault Diagnosis Tasks: Do Verbal Re- 
ports Speak for Themselves. 

Ph.D. Thesis. 

J. A. Brinkman. 1990, 258p ETN-91-99180 


The applicability of verbal protocol methodology in the 
task domain of fault diagnosis, and more specifically 
whether verbal reports possess the potential to yield 
an accurate account of the cognitive processes in- 
volved in fault diagnosis, are investigated. Two forms 
of inaccurate verbal reporting, reactivity and lack of va- 
lidity, are described. Theoretical works by Nisbett and 
Wilson and Ericsson and Simon, which appear to be in 
confliction, are discussed. The approach according to 
which empirical tests of verbal report accuracy are 
gone carried out is outlined. The Ericsson and 

imon model is applied to identify factors determining 
accuracy. The nature of diagnostic activities to be re- 
ported and the form in which reports are delivered 
seem to be crucial factors. The first factor distiguishes 
between ‘topographical’ and ‘functional search’. Ex- 
periments are carried out using one task which is sup- 
posed to require a topographic search and another the 
functional search, both computer implemented and re- 
quiring the subjects to interact with keyboard display 
system. Results are combined and interpreted in the 
light of predictions drawn from the Ericsson and Simon 
model. 
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N91-23050/8/GAR 
(Order as N91-23021/9/GAR, PC a 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Reliability and Risk Assessment of Structures. 

C. C. Chamis. Mar 91, 8p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 241-248. 


Development of reliability and risk assessment of 
structural components and structures is a major activi- 
ty at Lewis Research Center. It consists of five pro- 
gram elements: (1) probabilistic loads; (2) probabilistic 
finite element analysis; (3) probabilistic material be- 
havior; (4) assessment of reliability and risk; and (5) 
probabilistic structural performance evaluation. 
Recent progress includes: (1) the evaluation of the var- 
ious uncertainties in terms of cumulative distribution 
functions for various structural response variables 
based on known or assumed uncertainties in primitive 
structural variables; (2) evaluation of the failure proba- 
bility; (3) reliability and risk-cost assessment; and (4) 
an outline of an emerging approach for eventual certifi- 
cation of man-rated structures by computational meth- 
ods. Collectively, the results demonstrate that the 
structural durability/reliability of man-rated structural 
components and structures can be effectively evaluat- 
ed by using formal probabilistic methods. 
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PB91-190058 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Boulder, CO. Fracture and Deformation Div. 

Quality Indicator Design for Radioscopy 

ind Tomography. 

Final rept. 
T. A. Siewert, D. W. Fitting, D. A. Shepherd, M. W. 
Austin, and C. N. McCowan. 1990, 8p 
Pub. in Review of Progress in Quantitative Nonde- 
structive Evaluation, v9 p383-390 1990. 


A new image quality indicator design is proposed for 
real-time radioscopy systems. The design has spheri- 
cal symmetry, so it provides the same image quality 
information independent of rotation. The resolution of 
several prototype indicators was measured by image 
analysis of a fine-grained radiograph. The resulting 
image intensity profile was compared to a radiation 


- transport model. 
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Ultrasonic Measurement and Control of Surface 
Roughness. 

T. S. Jones. 1 oy 88, 22p NSF/ISI-88116 

Grant NSF-ISI87-61066 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


A novel approach to the in-situ monitoring of the sur- 
face roughness of a machined surface has been dem- 
onstrated. The approach combines ultrasonic reflec- 
tion amplitude measurements with diffraction angle 
measurements to determine not only the roughness 
height, but also the surface periodicity. Reflection am- 
plitude measurements agree well with theory and offer 
ready discrimination of roughness height independent 
of periodicity. Reflection amplitude measurements 
provided a better indicator of roughness height than 
the conventional tactile gages used by many machine 
tool operators. Diffraction angle measurements varied 
slightly from the predicted angles but still offer the pos- 
sibility of correlating well with surface periodicity. The 
combination of the two measurement techniques 
offers the possibility of monitoring the surface rough- 
ness of machined surfaces during the machining proc- 
ess. The in-situ measurement would permit feedback 
information to indicate when feed rates were exces- 
sive or when the cutter tool needed sharpening. 
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= T: A Journal of Chinese Society of Automa- 
on. 

7 Mar 91, 209p Rept no. FTD-ID(RS)T-0466-90 

Trans. of Jigiren (China) v3 n4 p1-64 1989. 


Partial Contents: Hybrid Model Following Adaptive 
Control of Manipulators with Gravity Compensation; 
Dynamic Analysis of Robot with Five Degrees of Free- 
dom; An Analysis of the Controllability of an Electrical- 


x Driven Robot Arm; A New Type of Structure of 
obot Finger with Synchronous Movement. 
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Massachusetts Inst. of Tech., Cambridge. Artificial In- 
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Passive and Active Grasping with a Prehensile 
Robot End-Effector. 

Master’s thesis. 

H. Greiner. May 90, 75p Rept no. Al-TR-1235 
Contract N00014-86-K-0685 


This report presents a design of a new type of robot 
end-effector with inherent mechanical grasping capa- 
bilities. Concentrating on designing an end-effector to 
grasp a simple class of objects, cylindrical, allowed a 
design only one degree of actuation. The key features 
of this design are high bandwidth response to forces, 
passive grasping capabilities, ease of control, and abil- 
ity to wrap around objects with simple geometries pro- 
viding form closure. A prototype of this mechanism 
was built to evaluate these features. 


149,295 
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ee ADP quality and productivity. 

1991, 52p CONF-910155-Absts 

Contract ACO7-761D01570 

Association for Energy Systems Operations and Pro- 
gramming (AESOP) conference on improving ADP 
quality and productivity, Las Vegas, NV (USA), 16-18 
Jan 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


A brief synopsis of each speakers comments at each 
session of the conference is included. Subjects cov- 
ered are specific cases of organizational experiences 
in computer management. Topics addressed include 
the following: Quality management in a Professional 
Services Group. Computer security incident — 
ment. Implementation of a quality improvement pila 

with an examination of metrics. Management of main- 
tenance activities. Measuring software quality. Improv- 
ing productivity and quality through automated sys- 
tems and networking. Use of personal computers. Dis- 
tributed processing systems. Computer graphics for 


scientific uses. Management of information and data 
base systems. Artificial intelligence in computer pro- 
gramming. (JF) 
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DE91010773/GAR PC A03/MF A01 
Oak Ri National Lab., TN. 

Use of force-measuring transducers in manipula- 
tor control. Part 2, implementation. 

R. L. Kress, and J. F. Jansen. 1991, 26p CONF- 
9106131-4-Pt.2 

Contract AC05-840R21400 

1991 Society for Experimental Mechanics a“ 
ference, Milwaukee, WI (USA), 9-13 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 


This paper investigates two types of control structures 
for mechanical manipulators using force-measuring 
transducers with each targeting specific proper- 
ties of the manipulator. One approach is to measure 
torque in the drive train of the manipulator to increase 
backdrivability, sensitivity, and stiffness. The second 
approach is to measure the forces and torques at the 
wrist of the manipulator. This force/torque vector is 
then used in a stiffness control algorithm which re- 
solves dissimilar kinematics and increases sensitivity. 
Experiments with the Laboratory Telerobotic Manipu- 
lator (LTM) designed and built at Oak Ridge National 
Laboratory (ORNL) show how drive-train torque feed- 
back can reduce the apparent friction in a manipulator 
drive train resulting from friction in gear boxes, bear- 
ings, and transmission components. For robotic oper- 
ation, drive-train torque feedback can yield a signifi- 
cantly stiffer drive train. For teleoperated systems, 
drive-train torque feedback translates into improved 
backdrivability, better sensitivity, and improved stiff- 
ness. A 6-axis, wrist-mounted force-torque sensor was 
used in a Cartesian stiffness control algorithm imple- 
mented on the Center for Engineering Systems Ad- 
vanced Research Manipulator (CESARm) located at 
ORNL. 9 refs., 7 figs., 3 tabs. 
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Sandia National Labs., Albuquerque, NM. 

Generic command interpreter for robot control- 


lers. 

J. Werner. 9 Apr 91, 16p SAND-90-2515C, CONF- 
9106177-1 

Contract ACO04-76DP00789 

1991 Society of Women Engineers national conven- 
tion, San Diego, CA (USA), 23-29 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Generic command interpreter programs have been 
written for robot controllers at Sandia National Labora- 
tories (SNL). Each interpreter program resides on a 
robot controller and interfaces the controller with a su- 
pervisory program on another (host) computer. We call 
these interpreter programs monitors because they 
wait, monitoring a communication line, for commands 
from the supervisory program. These monitors are de- 
signed to interface with the object-oriented software 
structure of the supervisory programs. The functions of 
the monitor programs are written in each robot control- 
ler’s native language but reflect the object-oriented 
functions of the supervisory programs. These func- 
tions and other specifics of the monitor programs writ- 
ten for three different robots at SNL will be discussed. 
4 refs., 4 figs. 
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DE91011517/GAR 

Oak Ridge National Lab., TN. 
New wheel control system for the omnidirectional 
HERMIES-III robot. 

D. B. Reister. Apr 91, 43p ORNL/TM-11784, 
CESAR-91/04 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


We have designed, built, and tested a new wheel con- 
trol system for the HERMIES-III robot. HERMIES-iII is 
a large mobile robot with omnidirectional steering that 
is designed for human scale experiments. During each 
cycle (at 20 Hz), the wheel control system moves the 
robot toward a goal and calculates the current position 
of the robot. The system has seven modes for moving 
to a goal and the goal may be changed during motion 
of the robot. 4 refs., 13 figs., 1 tab. 
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of robot manipulator dynamics based 
on Newton-Euler’s equations. 

S. Sasaki. Sep 90, 55p JAERI-M-90-147 

In Japanese. 

U.S. Sales Only. 


In this paper is presented an algorithm for solving the 
inverse dynamics of robot manipulators. In comparison 
with the dynamical equations derived from the La- 
grange’s mechanics, the relations to be treated are of 
simple forms due to recursive expressions of relative 
link motions. A computer simulation for applying the 
algorithm to a six-link manipulator indicated that the 
present method might be most appropriate among the 
existing approaches from the viewpoint of computa- 
tional efficiency. In particular, it is noted that the in- 
crease of the number of links has hardly great effect 
on the intricacy of calculation. (author). 
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A03) 
Carleton Univ., Ottawa (Ontario). Dept. of Mechanical 
and Aeronautical Engineering. 
Dynamics and Adaptive Control of Fiexi- 
ble Manipulators. 


J. Z. Sasiadek. Mar 91, 15p 

In NASA. ey, Rescarch Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 727-741. 


An lication of Model Reference Adaptive Control 
(MRAC) to the position and force control of flexible 
manipulators and robots is presented. A single-link 
flexible manipulator is analyzed. The problem was to 
develop a mathematical model of a flexible robot that 
is accurate. The objective is to show that the adaptive 
control works better than ‘conventional’ systems and 
is suitable for flexible structure control. 
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N91-22762/9/GAR PC A09/MF A01 
Technische Univ. Eindhoven (Netherlands). 

—e and Control Algorithms for industrial 


Ph.D. Thesis. 

F. H. R. Lucassen. 1990, 184p ISBN-90-9003753-5, 
ETN-91-99182 

In Dutch; English Summary. 


A systematical procedure to build a mathematical 
model of a rigid robot, based on classical mechanics 
(Newton/Euler) is described. Starting with the model 
of a rigid robot two methods are described to extend 
this model for robots with non rigid links. One method 
is based on the finite element method, the other on the 
boundary element method. Both methods seem to 
have the same numerical properties in robot applica- 
tions. Two different control concepts are discussed: 
one based on an exact robot model, the other on 
model reference adaptive systems. The performance 
of both algorithms was investigated using simulations. 
The design of a 3-D measuring system, consisting of 
several laser interferometers, and capable of a robot 
tool center point can be determined with a dynamic 
accuracy of 10 microns. 
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Machine Vision Based Teleoperation Aid. 
W. A. Hoff, L. B. Gatrell, and J. R. Spofford. May 91, 


15p 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 199-213. 


When teleoperating a robot using video from a remote 
camera, it is difficult for the operator to gauge depth 
and orientation from a single view. In addition, there 
are situations where a camera mounted for viewing by 
the teleoperator during a teleoperation task may not 
be able to see the tool tip, or the viewing angle may not 
be intuitive (requiring extensive training to reduce the 
risk of incorrect or dangerous moves by the teleopera- 
tor). A machine vision based teleoperator aid is pre- 
sented which uses the operator’s camera view to com- 
pute an object’s pose (position and orientation), and 
then overlays onto the operator’s screen information 
on the object’s current and desired positions. The op- 
erator can choose to display orientation and transla- 
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tion information as graphics and/or text. This aid pro- 
vides easily assimilated depth and relative orientation 
information to the teleoperator. The camera may be 
mounted at any known orientation relative to the tool 
tip. A preliminary experiment with human operators 
was conducted and showed that task accuracies were 
significantly greater with than without this aid. 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

ROBOSIM, a Simulator for Robotic Systems. 

E. M. Hinman, K. Fernandez, and G. E. Cook. Mar 
91, 6p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 309-314. 


ROBOSIM, a simulator for robotic systems, was devel- 
oped by NASA to aid in the rapid prototyping of auto- 
mation. ROBOSIM has allowed the development of im- 
proved robotic systems concepts for both earth-based 
and proposed on-orbit applications while significantly 
reducing development costs. In a cooperative effort 
with an area university, ROBOSIM was further devel- 
oped for use in the classroom as a safe and cost-effec- 
tive way of allowing students to study robotic systems. 
Students have used ROBOSIM to study existing robo- 
tic systems and systems which they have designed in 
the classroom. Since an advanced simulator/trainer of 
this type is beneficial not only to NASA projects and 
programs but industry and academia as well, NASA is 
in the process of developing this technology for wider 
public use. An update on the simulators’s new applica- 
tion areas, the improvements made to the simulator’s 
design, and current efforts to ensure the timely trans- 
fer of this technology are presented. 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Advanced Mechanisms for Robotics. 

J. M. Vranish. Mar 91, 8p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 328-335. 


An overview of applied research and development at 
the Goddard Space Flight Center (GSFC) on mecha- 
nisms and collision avoidance skin for robots is pre- 
sented. The work on robot end effectors is outlined, 
followed by a brief discussion of robot-friendly payload 
latching mechanisms and compliant joints. This is fol- 
lowed by discussions of the collision avoidance/man- 
agement skin and the GSFC research on magnetores- 
trictive direct drive motors. A new project, the artificial 
muscle, is introduced. Each of the devices is described 
sufficiently to permit a basic understanding of its pur- 
pose, capabilities, and operating fundamentals. The 
implications for commercialization are discussed. 
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Application of the PIPE image Processing Machine 
to inning Microscopy. 

Final rept. 

M. Herman. 1988, 5p 

Pub. in Proceedings of SPIE (Society of Photo-Optical 
Instrumentation Engineers) - Scanning Microscopy 
Technologies and Applications, Los Angeles, CA., 
January 13-15, 1988, v897 p169-173. 


PIPE is a pipelined image processing device that was 
designed for real-time robot vision applications. It ac- 
cepts image from a video camera 60 times per second, 
and contains hardware for digitizing, displaying and 
performing operations on these images at video rates. 
Each stage of the pipeline contains arithmetic and 
logic units, convolvers, image buffers, and look-u 
les. The purpose of the paper is to introduce PIP 
and some of its applications to the scanning microsco- 
py community. Three kinds of applications are de- 
scribed. The first is stereo analysis, whose purpose is 
to automatically extract range from two cameras 
mounted side by side. The second application is 
motion analysis and tracking. The application invoives 
detecting motion, measuring its velocity, using it to 
obtain three-dimensional information, and tracking it 
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through time. The final application is inspection of two- 
dimensional patterns. 
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National Inst. of Standards and Technology (NEL), 
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Video Compression for Remote Vehicle Driving. 
Final rept. 

M. Herman, K. Chaconas, M. Nashman, and T. H. 
Hong. 1989, 8p 

Pub. in Proceedings of SPIE (Society of Photo-Optical 
Instrumentation Engineers) - Mobile Robots Ill, Cam- 
= MA., November 10-11, 1988, v1007 p136-143 
1989. 


In order to effectively drive a remote ground vehicle 
using video images, the operator must be provided 
with a natural, real-time video sequence and the im- 
agery must be accurate and detailed enough so that 
the operator can make mobility and survivability deci- 
sions. Unfortunately, high data rate communication 
channels are often not feasible for the task. To accom- 
plish remote driving using a low data rate channel, 
video compression techniques must be incorporated. 
The paper discusses the remote vehicle driving prob- 
lem and describes several video compression algo- 
rithms that have been implemented on PIPE, a real- 
time pipelined image processing machine. The paper 
then discusses how the algorithms are evaluated on 
real-world remote driving tests. Finally, advanced tech- 
niques for providing video compression are proposed. 
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PB91-205732/GAR PC A13/MF A02 
Technische Hogeschool Delft (Netherlands). Dept. of 
Applied Physics. 

Digital Optimal Control of Rigid Manipulators. 
Doctoral thesis. 

L. G. Van Willigenburg. 5 Feb 91, 293p ISBN-90- 
6275-661-1 


The thesis demonstrates that solving digital control 
problems without making any approximations allows 
for the design and use of digital robot controllers with 
‘large’ sampling times. The determination of the de- 
sired robot motion as a function of time often involves 
a nonlinear optimal control problem. This problem is 

enerally solved assuming a continuous-time control. 

he author demonstrates that explicitly using the 
piecewise constant nature of the digital control may 
simplify the solution of this nonlinear optimal control 
problem. He focuses on three types of robot motion 
control problems where he considers both rigid carte- 
sian robots, having basically linear dynamics, and 
other types, having non-linear dynamics. He solves the 
time-optimal control problem where the initial and final 
positions and velocities of the robot links are pre- 
scribed and the objective is to realize the transition in 
minimum time, given bounds on the control variables. 
He solves the time-optimal path ea problem 
where the link positions are prescribed as a function of 
a certain parameter. Finally, he solves the tracking 
problem where the link positions are specified as a 
function of time. 
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i Technology Div., Wright-Patterson AFB, OH. 
Machine Tools (Selected Articles). 

21 Mar 91, 67p Rept no. FTD-ID(RS)T-0563-90 
Trans. of Ji Chuang (China) n7 p9-20, 29-34 1989. 


The developments and applications of microelectron- 
ics and computer technology have begun changing the 
face of the machine building industry. International ex- 
perts and specialists in machine building engineering 
(or production engineering) have relatively consistently 
acknowledged this fact: to cope with market demand 
and to progress productively, the road to development 
from present-day to future production engineering in its 
gradual advancement can be described as follows: 
digital-controlled machine tools--processing center-- 
flexible manufacturing elements--flexible manufactur- 
ing system--computer-aided design/computer-aided 
manufacture, management information handling 
system--computer-integrated manufacturing system. 
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Recherche en Dynamique Moyenne Frequence 
(Research in Medium-Frequency Dynamics). 

Final rept. 

J. M. Parot, and D. Doizelet. 11 Oct 90, 56p RDS-4- 
007-82 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The authors examine the usefulness of fuzzy sets 
theory as a way of accounting for uncertainties in 
structural dynamics. After reviewing the mathematics 
of fuzzy sets and some results obtained by other re- 
searchers in applying the method to specific problems, 
they test the technique on the problem of sizing sus- 
pension studs for adequate vibration insulation of hy- 
» anew pumps. The method proved to be feasible for 
the use. 
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Final rept. 

T. D. Doiron. 1989, 8p 

Contract DE-Al05-850R21584 

Sponsored by Department of Energy, Oak Ridge, TN. 
Pub. in Precision Engineering 11, n4 p231-238 Oct 89. 


The paper describes a computer vision based system 
which measures the shape of a turning tool edge and 
determines its position. The system consists of three 
subsystems: a computer vision system with a solid 
state camera and microscope as the sensor, a metrol- 
ogy frame to provide scale and position information, 
and a set of algorithms to extract the needed informa- 
tion from the video output from the camera. The accu- 
racy limitations of each subsystem are discussed and 
test data are compared with the accuracy predictions. 
The tool form measurements exhibited an accuracy 
which varied from 0.3 to 1.5 micrometers depending 
on the edge orientation. The tool setting accuracy was 
found to be near 2 micrometers. Suggestions for im- 
provement are discussed. 
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The tribology project of the OTM was formed in the fall 
of 1990. Management of the technical project resides 
with Argonne National Laboratory. Under the current 
Annual Operating Plan (AOP) the tribology project is 
structured to conform with the ongoing and planned 
research activities into three program elements: Ex- 
treme Environment Lubrication: Experimental and the- 
oretical (modeling) investigations of lubrication phe- 
nomena and the development of improved or novel lu- 
bricants, lubricant-delivery systems and surface-lubri- 
cation films, coatings and implants, for current and ad- 
vanced engine systems. Engineered Tribological Inter- 
faces: Research and development on ion-beam and 
other coating processes to modify the microstructure 
and chemical composition of near-surface regions in 
order to improve their friction and wear properties for 
use in advanced engine designs. Tribology by Design: 
Triboscience investigation of the microstructure of ma- 
terials and lubricating surface layers in determining 
friction and wear: tribomaterials evaluation of the fric- 
tion and wear behavior of newly emerging materials, 
particularly those promising low friction and wear at 
elevated temperatures in advanced engine designs; 
and tribocomponents evaluation which focuses on de- 
velopment of models, analysis/design tools to enable 
US transportation industry to employ a tribology-by- 





design approach and dissemination of program devel- 
opments to US transportation industry. rate 
Papers were prepared for appropriate sections of this 
report. 
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Untersuchung des dynamischen Verhaltens von 
Rueckflussverhinderern unterschiedlicher Bauart. 
(Investigation into the dynamical behavior of non- 
return valves of different construction). 

Diss. (Dr.-Ing). 

R. Gronenberg. 1990, 181p ETDE-mf-1773682, ISBN 
3-9802130-5-6 

In German. No. 6 

U.S. Sales Only. 


For different non-return valves the dynamic loads due 
to the closing in backward flow are investigated, espe- 
cialy the water-hammer and the forces transmitted 
from the non-return valve to the installation. The ex- 
perimental investigations are carried out in a pump in- 
stallation, in which it is possible to decelerate the flow 
with different flow-velocity gradients. For undamped 
non-return valves the dynamical behaviour is present- 
ed as a function of the flow-velocity gradient. To trans- 
fer the results to other non-return valves a relationship 
based on the similitude is deduced. The behaviour of 
damped non-return valves is investigated for the ex- 
ample of a damping with linear characteristic. Besides 
the experimental investigations numerical simulations 
are made. For these simulations a numerical model is 
developed, based on the steady-state characteristics 
of the non-return valve. (orig.). 
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501, ETN-91-99194 


For future cryogenic fuelled aircraft, employing an 
intake heat exchanger, icing of the heat exchanger 
could be a problem. Previous work suggested that on 
copper at low temperatures, the shear strength of ice 
reaches zero. Thus the shear strength of ice adhered 
to various metal and non metal, slightly roughened, 
plate surfaces was investigated in the temperature 
range from 0 C until the bond shear strength reached 
zero. The water drops being initially placed on and re- 
moved with the plate temperature constant. Later 
drops were placed with the plate at 0 C and then 
cooled to the required temperature. Finally, photo- 
graphs were taken of the ne from which the drops 
were removed. It was found that water droplets would 
not remain adhered to the surface of a metal heat ex- 
changer. It was also found that for common application 
and removal temperature, for metals, at any tempera- 
ture below a given point, the shear strength is a linear 


function of the difference in linear expansivities of ice 
and the metal. At temperatures above this critical 
point, the shear strength is dependent on the strength 
= the interface layer between the ice and plate materi- 
al 


149,316 
N91-22562/3/GAR 
Cincinnati Univ., OH. 


PC A03/MF A01 


New Procedure for Calculating Contact Stresses in 
Gear Teeth. 

Final Report. 

P. Somprakit, and R. L. Huston. Apr 91, 28p NAS 
1.26:187094, AVSCOM-TR-91-C-012, NASA-CR- 


187094 
p39 NSG-3188, Contract DA PROJ. 1L1-62211-A- 
47- 


A numerical procedure for evaluating and monitori 
contact stresses in meshing gear teeth is pa 
The procedure is intended to extend the range of appli- 
cability and to improve the accuracy of gear contact 
stress analysis. The procedure is based upon funda- 
mental solution from the theory of elasticity. It is an 
iterative numerical procedure. The method is believed 
to have distinct advantages over the classical Hertz 
method, the finite-element method, and over existing 
approaches with the boundary element method. Unlike 
many classical contact stress analyses, friction effects 
and sliding are included. Slipping and sticking in the 
contact region are studied. eral examples are dis- 
cussed. The results are in agreement with classical re- 
sults. Applications are presented for spur gears. 


149,317 

N91-22566/4/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Comparison of Analysis and Experiment for Dy- 
namics of Low-Contact-Ratio r Gears. 

F. B. Oswald, B. Rebbechi, J. J. Zakrajsek, D. P. 
Townsend, and H. H. Lin. 1991, 9p NAS 
1.15:103232, E-5648, NASA-TM-103232 

Contract DA PROJ. 1L1-61102-AH-45 

Proposed for Presentation at the 13TH Biennial Con- 
ference on Mechanical Vibration and Noise, Miami, FL, 
22-25 Sep. 1991; Sponsored by Asme. 


Low-contact-ratio spur gears were tested in NASA 
gear-noise-rig to study gear dynamics including dy- 
namic load, tooth bending stress, vibration, and noise. 
The experimental results were compared with a NASA 
gear dynamics code to validate the code as a design 
tool for predicting transmission vibration and noise. 
Analytical predictions and experimental data for gear- 
tooth dynamic loads and tooth-root bending stress 
were compared at 28 operating conditions. Strain gage 
data were used to compute the normal load between 
meshing teeth and the bending stress at the tooth root 
for direct comparison with the analysis. The computed 
and measured waveforms for dynamic load and stress 
were compared for several test conditions. These are 
very similar in shape, which means the analysis suc- 
cessfully simulates the physical behavior of the test 
gears. The predicted peak value of the dynamic load 
agrees with the measurement results within an aver- 
age error of 4.9 percent except at low-torque, high- 
speed conditions. Predictions of peak dynamic root 
stress are generally within 10 to 15 percent of the 
measured values. 


149,318 

N91-22570/6/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

anes Stresses in Gear Teeth: A New Method of 
na 

P. Somprakit, R. L. Huston, and F. B. Oswald. 1991, 

16p NAS 1.15:104397, E-6214, NASA-TM-104397 

boy NSG-3188, Contract DA PROJ. 1L1-62211-A- 

47- 

Proposed for Presentation at the 27TH Joint Propul- 

sion Conference, Sacramento, CA, 24-27 Jun. 1991; 

Cosponsored by Aiaa, Sae, Asme, and Asee 


A new, innovative procedure called point load super- 
position for determining the contact stresses in mating 
gear teeth. It is believed that this procedure will greatly 
extend both the range of applicability and the accuracy 
of gear contact stress analysis. Point load superposi- 
tion is based upon fundamental solutions from the 
theory of elasticity. It is an iterative numerical proce- 
dure which has distinct advantages over the classical 
Hertz method, the finite element method, and over ex- 
isting applications with the boundary element method. 


149,321 
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Specifically, friction and sliding effects, which are 
either excluded from or difficult to study with the classi- 
cal methods, are routinely handled with the new proce- 
dure. Presented here are the basic theory and the al- 
gorithms. Several examples are given. Results are 
consistent with those of the = theories. Applica- 
tions to spur gears are 


149,319 
N91-23058/1/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03) 


National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Advanced Thermal Control T for Com- 
T. D. Swanson. Mar 91, 7p 


In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 301-306. 


A number of the technologies previously developed for 
the thermal control of spacecraft have found their way 
into commercial application. be ne coatings and 
heat pipes are but two examples. The thermal control 
of current and future spacecraft is becoming increas- 
ingly more demanding, and a variety of new technol- 
eee se heiag Sere 1: eek Seep Soom. 
Closed two-phase loops are perceived to be the 
answer to many of the new requirements. All of these 
technologies are discussed, and their spacecraft and 
current terrestrial applications are summarized. 


149,320 
PB91-192997/GAR PC A06/MF A01 
National Inst. of prs and Technology, Gaithers- 


burg, MD. Office of S 
Conf sc ee on Pressure 


lormity 
B. G. Simson. Apr 91, 103p NISTIR-4542 
Sponsored by American Society of Mechanical Engi- 
neers, New York 


On January 31, 1991, The American Society of Me- 
chanical Engineers (ASME) and the National Institute 
of Standards and Technology (NIST) cosponsored a 
workshop on pressure vessels at the of 
Commerce auditorium in Washington D.C. The pur- 
pose of the workshop, attended by one hundred and 
thirty two persons, was to explore how the U.S. Gov- 
ernment can assist the pressure vessel industry in 
conformity assessment activities aimed at gaining ac- 
ceptance of their products in such other markets as 
the European Community. The following recommenda- 
tions were reached by the private sector panelists: (1) 

U.S. Government promotion of national consensus 
abe (2) enhancing NIST’s standard information 
capability; (3) U.S. Government negotiation with the 
European Commission for establishing notified bodies 
for pressure vessels in the United States; and (4) U.S. 
Government establishment of a sectoral technical ad- 
visory organization. 


ee 
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149,321 

MIC-91-03188/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Lakeview TGS Chimney 3: Assessment of flexible 
epoxy and polyurethane injection resins for use in 


ing 
Report no. 90-71-K. 
J. J. Deans. c1990, 92p 


This research report presents the findings of a study to 
evaluate flexible epoxy and polyurethane grouts for 
use in repairing cracks in the concrete of Lakeview 
TGS Chimney 3 (Units 5 and 6). Tests were carried out 
on nine materials to determine the viscosity, the tem- 
perature rise and gel time, the effect of oe con- 
ditions on change in physical properties, and the flow 

characteristics of the materials when injected into sim- 
ulated cracks. 
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149,322 
N91-23041/7/GAR 

(Order as N91-23021/9/GAR, PC — 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Unique Applications of Fiuoroepoxy Materials. 
S. Y. Lee. Mar 91, 8p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 165-172. 


The following subject areas are covered: (1) fluoroe- 
poxy and curing agents; (2) an excellent moisture 
vapor barrier coating; (3) as adhesives to bond Teflon 
without any surface treatment; (4) a new method to 
make thermosetting fluoropolymer foam; and (5) as a 
new antifoaming agent for epoxy material manufactur- 
ing and processing. 


Carbon & Graphite 


149,323 
DE91010281/GAR 
Argonne National Lab., IL. 
— characterization of purified C60 and 
K. R. Lykke, M. J. Pellin, P. Wurz, D. M. Gruen, and 
J. E. Hunt. 1990, 19p ANL/CP-71886, CONF- 
901105-110 

Contract W-31109-ENG-38 

Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


C(sub 60) and C(sub 70) were synthesized and purified 
according to published procedures. Both nanosecond 
and picosecond laser desorption from coated sub- 
strates gave copious positive and negative ions. Mass 

a (TOF and FTMS) with excellent signal to 
noise, showing only the C(sub 60) and C(sub 70) mass 
peaks, have n observed. Well-resolved isotopic 
structure was seen in the FTMS spectra in agreement 
with the natural abundance of carbon. Laser desorp- 
tion and multiphoton ionization/photodissociation of 
the neutral species, as well as electronic absorption, 
FTIR, and fluorescence spectra, have been obtained. 
15 refs., 6 figs. 


PC A03/MF A01 


149,324 
N91-23042/5/GAR 

(Order as N91-23021/9/GAR, PC A18/MF 

A03) 

National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Dual lon Beam Processed Diamondlike Films for 
industrial Applications. 
M. J. Mirtich, M. T. Kussmaul, B. A. Banks, and J. S. 
Sovey. Mar 91, 11p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 173-183. 


Single and dual beam ion source systems are used to 
generate amorphous diamondlike carbon (DLC) films, 
which were evaluated for a variety of applications in- 
cluding protective coatings on transmitting materials, 
power electronics as insulated gates and corrosion re- 
sistant barriers. A list of the desirable properties of 
DLC a along with potential applications are pre- 
sented. 


Ceramics, Refractories, & Glass 


149,325 

AD-A234 926/4/GAR PC A05/MF A01 
Rockwell International, Thousand Oaks, CA. Science 
Center. 

Transformation Toughening of Ceramics. 

Annual rept. no. 2, 15 Jan 90-11 Jan 91. 

D. B. Marshall. Feb 91, 93p Rept no. SC71002.AR 
Contract F49620-89-C-0031 


The transformation strains responsible for toughening 
of ZrO2 materials have been measured directly using 
Moire interferometry and a high resolution strain map- 
ping technique based on digital image correlation. Re- 
sults were correlated with Raman spectroscopy and 
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finite element calculations. Calculations of the crack 
tip shielding in Ce-ZrO2 indicated that the fracture 
toughness could be increased by a factor of 2 by modi- 
fying the microstructure to change the shape of the 
transformation zone ahead of the crack tip. Layered 
composites of Ce-ZrO2 and Al203/Ce-ZrO2 have 
been explored as a means of achieving such zone 
modifications. Using a colloidal technique, multilay- 
ered composites with layer thickness as small as 10 
microns have been fabricated. These layered struc- 
tures have been observed to interact much more 
strongly than expected with the transformation zones, 
causing widening of the zone to the side of cracks as 
well as modification of the frontal region. The potential 
exists for extremely high fracture toughness in such 
systems. 


149,326 

AD-A234 996/7/GAR PC AO5/MF A01 
Northwestern Univ., Evanston, IL. Dept. of Civil Engi- 
neering. 

Modification of the Physicochemical Properties of 
Cement Paste by Incorporation of Aluminosilicate 
Clays: Effect on Strength, Durability, and Tough- 


ness. 

Final rept. Nov 87-Nov 90. 

B. A. G. Lewis, and S. P. Shah. 22 Feb 91, 87p 
AFOSR-TR-91-0258, 

Grant AFOSR-87-0387 


This report describes the theoretical basis, experimen- 
tal approaches, and results of research to determine 
whether addition of aluminosilicate clays to Portland 
cement pastes can improve mechanical properties of 
the hardened material. Compressive strength and 
toughness of cement pastes were not improved by in- 
corporation of up to 10% of kaolinite or attapulgite. Po- 
rosity tended to be increased, primarily in the finer frac- 
tion. Some of this porosity was lost upon curing for pe- 
riods up to 180 days. Toughness was markedly im- 
proved in mortars in which 20% of the cement was 
replaced by an illitic clay. It was also observed that at- 
tapulgite tended to accelerate hydration during the first 
10-12 hours, while kaolinite tended to retard hydration. 
Explanations for these observations are suggested, 
based on the physical chemistry of the interacting ma- 
terials. Chloride diffusion coefficients were unrealisti- 
cally high, due to chemical immobilization of the chlo- 
ride in the hydrating cement pastes. Loss of clay min- 
eral structure was observed, particularly within the first 
seven days of hydration, and is attributed to the high 
PH of the pore solution, leading to silica dissolution. 


149,327 

AD-A235 191/4/GAR PC A06/MF A01 
Pennsylvania State Univ., University Park. Materials 
Research Lab. 

Microstructure, Porosity and Mechanical Property 
Relationships of Calcium-Silicate-Hydrate. 

Final rept. 15 Sep 87-14 Dec 90. 

M. W. Grutzeck, S. Hoyle, S. Kwan, J. LaRosa, and 
S. Bozich. 15 Feb 91, 117p PSU-AFOSR-91-1, 
AFOSR-TR-91-0257, 

Grant AFOSR-87-0395 


The structure of calcium silicate hydrate (C-S-H) 
formed as a result of solution/sol mixing, and hydra- 
tion of tricalcium silicate (C3S) under fixed pH condi- 
tions was studied. MAS NMR and related analytical 
techniques (x-ray diffraction, SEM/TEM, and TGA) 
were used to characterize the hydration products. Two 
C-S-H phases having distinctly different structures 
(molecular and micro) and weight loss characteristics 
exist in the system CaO-Si02-H20 and along the 10 wt 
% isoalumina join through the system CaO-Al203- 
Si02-H20. Coexisting phases form somewhere be- 
tween 10 and 20 wt. % alumina. C3S hydrated as a 
function of pH (11-12) confirmed that at low pHs 
(<11.5), a C-S-H consisting predominantly of Q2 sili- 
cate chains forms. At pH > or = 11.5, a second C-S-H 
formed which consists of a combination of Q1Q2 sili- 
cate units. This C-S-H is more typical of that normally 
associated with the hydration of C3S or portland 
cement without pH control. The C3S hydrated at pH 13 
contained only silicate dimer (Q1) and large quantities 
of crystalline Ca(OH)2. In this instance an entirely dif- 
ferent gel (perhaps an alkali aluminosilicate hydrate) 
might be forming. In a parallel study, zeolites have 
been synthesized from synthetic and waste glasses 
(fly ash) mixed with alkali hydroxide solutions. Linde 
Bi, chabazite and gobbinsite have been observed 
under certain conditions (relatively high Ca and alkali 
content). These data have been used to evaluate the 
feasibility of producing zeolite-cement composites. 


149,328 

AD-A235 424/9/GAR PC A08/MF A01 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Strength and Microstructure of Ceramics. 
Technical rept. 

S. J. Bennison, H. M. Chan, P. Chantikul, J. Kelly, 
and S. Lathabai. Nov 90, 152p AFOSR-TR-91-0448 
Contract AFOSR-ISSA-91-002 


Results of a program on the toughness properties of 
monophase ceramics that toughen by bridging are pre- 
sented. Fracture mechanics models describing this be- 
havior, in the particular context of strength, are devel- 
oped. Results of strengths tests confirming the essen- 
tial predictions of the theory are presented. Innovative 
processing routes suggested by the models are shown 
to lead to two-phase composites with impressive flaw 
insensitivity. Titles of appended articles included: In 
situ measurements of bridged crack interfaces in the 
SEM; A loading device for fracture testing of compact 
tension specimens in the scanning electron micro- 
scope; Cyclic fatigue from frictional degradation at 
prc ot | grains in alumina; Role of grain size in the 
strength an R-curve properties of alumina; The role of 
crystallization of an intergranular glassy phase in de- 
termining grain boundary residual stresses in debased 
aluminas; Fabrication of flaw-tolerant aluminum-tita- 
nate-reinforced alumina; Fundamental condition for 
existence of microcrack clouds in monophase ceram- 
ics. 


149,329 
DE91010130/GAR 
Oak Ridge National Lab., TN. 
Determination of high temperature creep param- 
eters in structural ceramics from constant-dis- 
og oyees: load-relaxation tests. 

. G. Jenkins, and M. K. Ferber. 1991, 18p CONF- 
9106131-2 
Contract AC05-840R21400 
1991 Society for Experimental Mechanics spring con- 
ference, Milwaukee, Wi (USA), 9-13 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 


PC A03/MF A01 


Displacement-controlled, load-relaxation tests were 
evaluated for aluminum oxide and silicon nitride tensile 
specimens in the temperature range of 1000(degree)C 
to 1260(degree)C as part of a preliminary investigation 
of the use of these tests for the determination of ele- 
vated-temperature creep parameters. A phenomeno- 
logical theory of plastic deformation was applied to the 
empirical results in order to characterize the deforma- 
tion state of the material in terms of a mechanical 
equation of state using the state variable, “plastic 
hardness.” Elevated-temperature creep parameters 
determined from single-specimen tests and the state 
variable approach were compared with the same 
creep parameters determined from multiple-specimen 
tests and conventional analysis approaches. The state 
variable approach offers the potential of mechanisti- 
cally characterizing the elevated-temperature defor- 
mation using fewer specimens over shorter test times. 
18 refs., 9 figs., 3 tabs. 


149,330 
DE91010244/GAR PC A05/MF A01 
Lawrence Berkeley Lab., CA. 

e975 studies of lithium fluoride surfaces. 
Thesis (M.S). 

J. W. Bullard. Sep 90, 90p LBL-29659 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


A reversible rounded/facetted transition has been ob- 
served on lithium fluoride surfaces, both for periodic 
profiles on single crystals and for small particles. For 
initially facetted profiles, the profile amplitude was ob- 
served to round significantly and decay with time at 
temperatures near 93% of the bulk melting point. 
When these rounded profiles were slowly cooled they 
refacetted over a temperature range below 89% of the 
melting point if the profiles were shallow ((approxi- 
mately)0.5 (mu)m), but when deeper ((approximate- 
ly)1.0 (mu)m) the refaceting occurred only if the speci- 
men was held at a lower temperature (90% of the 
melting point) and then slowly cooled. The rate of 
decay of the rounded profiles was dependent on the 
profile dimensions, but the scatter in the data made 
quantitative analysis of the filling unfeasible. Removal 
of material from the ridges was hypothetically pro- 
posed to be the rate limiting step in the process, and 
under this hypothesis the erratic decay rate behavior 
was attributed to a non-uniform dislocation concentra- 





tion. It was also observed that the morphology exhibit- 
ed was dependent on atmosphere. When annealed in 
air, irregularities appeared which increased the surface 
area. These a did not appear when the pro- 
files were annealed in argon and in vacuum. A possible 
explanation for the appearance of the irregularities is 
adsorption of a species, such as O(sub 2) or H(sub 
2)0. Initially facetted lithium fluoride particles ((ap- 
proximately)5.0 (mu)m) were observed to remain fac- 
etted when isolated on a graphite chip and heated to 
85% of the melting point, but rounded at the same 
temperature when in bulk powder form. Bulk powder 
heated to 93% of the melting point exhibited further 
rounding, but if slowly cooled to room temperature the 
particles developed facetted ledges, giving confirma- 
tion of the rounded/facetted transition. 45 refs., 24 
figs., 7 tabs. 


149,331 

DE91010367/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Textured growth processing of HTSC in the Y-Ba- 
Cu-O system. 

Progress rept. 

H. “2 H. Herman, J. Orehotsky, H. J. Wiesmann, 
and A. R. Moodenbaugh. 1991, 23p BNL-45894, 
CONF-910202-9 

Contract AC02-76CH00016 

Annual meeting and exhibition of the Minerals, Metals 
and Materials iety (TMS), New Orleans, LA (USA), 
17-21 Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 


A process for achieving textured growth has been ap- 
plied to the high (Tc) superconductor, YBa(sub 
2)Cu(sub 3)O(sub 7-x) (123), formed by either plasma- 
spraying or cold pressing and sintering. The free 
standing plasma-sprayed deposits, removed from the 
substrates, were partially melted in a zone heating ap- 
paratus. The surfaces of the deposits exhibited aligned 
grains nearly parallel to the direction of growth in the 
heated zone. X-ray diffraction of the surfaces revealed 
a strong preferred orientation in the (001) direction. 
The critical current density exceeded 5 (times) 10(sup 
3) A/cm(sup 2) in an applied field of 1 or 2 Tesla at 77 
K. Plasma sprayed coatings were also deposited on 
nickel substrates covered with a zirconia barrier layer. 
Although the critical current density of these coatings 
was substantially lower than that of the free standing 
plasma sprayed deposits, the zirconia buffer layer fa- 
cilitated the grain alignment of the 123 coatings. A 
large variation was observed in the critical current den- 
sities of the textured specimens from the sintered bulk 
pellets. Differences were also observed among com- 
mercial powders with the same apparent starting com- 
position. 7 refs., 8 figs. 


149,332 

DE91010596/GAR PC A03/MF A01 

Argonne National Lab., IL. 

Preparation and characterization of YBa2Cu408 

superconductor. 

U. Balachandran, Y. Li, Y. Gao, K. L. Merkle, and H. 

Shi. Jan 91, 30p ANL/CP-70570, CONF-901125-13 

Contract W-31109-ENG-38 

International ceramic science and technology con- 

oe (2nd), Orlando, FL (USA), 12-15 Nov 1990. 
ponsored by Department of Energy, Washington, DC. 


Solid-state reaction of appropriate amounts of Y(sub 
2)O(sub 3), BaCO(sub 3), and CuO for 2 h at 
800(degree)C in flowing oxygen with a total pressure 
of 2.7 (times) 10(sup 2) Pa (2 mm Hg), followed by 
cooling and annealing at 750(degree)C for 10 h in 
oxygen at ambient pressure, has produced orthorhom- 
bic YBa(sub 2)Cu(sub 4)O(sub 8)(124) as the main 
phase with YBa(sub 2)Cu(sub 3)O(sub x) (123) as an 
impurity phase. After the as-calcined powder was an- 
nealed in oxygen at 800 (degree)C for 24 h under am- 
bient pressure, the phase purity improved consider- 
ably. Calcined 124 powder was pressed into pellets 
and rapidly annealed at temperatures from 870 
(degree)C to 935 (degree)C. At these temperatures, 
the 124 decomposed into 123. The superconducting 
transition temperature, (Tc), of the annealed samples 
depended upon the annealing temperature and atmos- 
phere. The decomposed samples have been charac- 
terized by low field RF SQUID magnetometer and high 
resolution transmission electron microscopy. 18 refs., 
5 figs., 1 tab. 


149,333 
DE91010750/GAR 
Argonne National Lab., IL. 


PC A03/MF A01 


Nuclear magnetic resonance imaging of green- 
state ceramics. 

N. Gopalsami, S. L. Dieckman, W. A. Ellingson, R. E. 
Botto, and P. S. Wong. Aug 90, 49p ANL-90/27 
Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


Proton ((sup 1)H) nuclear magnetic resonance (NMR) 
imaging techniques are investigated as a means to 
nondestructively characterize green-state (unfired) 
Si(sub 3)N(sub 4) ceramic components. Spectroscopic 
results indicate that the organic additives used in the 
injection molding of ceramics behave as soft solids, 
with broad spectral peak widths (T(sub 2) < 0.5 ms) 
and moderate multicomponent spin-lattice relaxation 
rates (T(sub 1) ranging from 11 ms to 1 s). Because of 
the intrinsically different spectral characteristics of the 
organic additives, conventional-solution NMR imaging 
techniques cannot be applied to these materials. 
Hence, the authors developed specialized NMR imag- 
ing accessories capable of applying high magnetic 
field gradients in a back-projection protocol. NMR 
images were acquired of injection-molded test bars 
that had been fabricated with different mixing and 
— parameters. Organic concentrations deter- 
mined from the NMR images were correlated with re- 
sults obtained — destructive testing. The correla- 
tion suggests that NMR imaging is a viable technique 
for quantifying organics in injection-molded green- 
state ceramics. 34 refs., 31 figs., 4 tabs. 


149,334 

DE91010794/GAR PC A03/MF A01 

Argonne National Lab.., IL. 

Mechanistic interpretation of glass reaction: Input 

to kinetic model development. 

J. K. Bates, W. L. Ebert, J. P. Bradley, and W. L. 

+ ‘rae 1991, 18p ANL/CP-71299, CONF-910435- 
7 


Contract W-31109-ENG-38 

Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las he, NV (USA), 28 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


Actinide-doped SRL 165 type glass was reacted in J- 
13 groundwater at 90(degrees)C for times up to 278 
days. The reaction was characterized by both solution 
and solid analyses. The glass was seen to react non- 
stoichiometrically with preferred leaching of alkali 
metals and boron. High resolution electron microscopy 
revealed the formation of a complex layer structure 
which became separated from the underlying glass as 
the reaction progressed. The formation of the layer 
and its effect on continued glass reaction are dis- 
cussed with respect to the current model for glass re- 
action used in the EQ3/6 computer simulation. It is 
concluded that the layer formed after 278 days is not 
protective and may eventually become fractured and 
generate particulates that may be transported by liquid 
water. 5 refs., 6 figs., 3 tabs. 


149,335 
DE91011120/GAR 
Argonne National Lab., IL. 
Enhanced flux pinning by crystal defects in melt- 


PC A03/MF A01 


textured YBa2Cu30x. 

D. Shi, K. C. Goretta, S. Salem-S 
Chen. 1991, 21p ANL/CP-72496, 
Contract W-31109-ENG-38 
Annual meeting and exhibition of the Minerals, Metals 
and Materials iety (TMS), New Orleans, LA (USA), 
17-21 Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 


YBa(sub 2)Cu(sub 3)O(sub x) bars have been partially 
melted to develop highly textured microstructures. 
Transmission electron microscopy (TEM) revealed the 
presence of a large amount of intragranular defects 
such as dislocations and stacking faults, and a few 
Y(sub 2)BaCuO(sub 5) particles, within the matrices. 
These crystal defects strongly affected intragranular 
J(sub c) values and the flux-creep behavior. After an- 
nealing the textured samples at high temperature for 
80 h, considerable reduction in the magnetization 
J(sub c) was observed. This microstructure-related 
J(sub c) variation indicated that the lattice defects ob- 
served by TEM were connected with the observed en- 
hanced flux pinning. Possible pinning mechanisms are 
discussed. 15 refs., 4 figs. 
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149,336 
DE91011121/GAR 
Argonne National Lab.., IL. 


PC A03/MF A01 


149,339 


MATERIALS SCIENCES 
Ceramics, Refractories, & Glass 


Preparation of YBa2Cu30x superconductor via 

ternary precursors. 

U. Balachandran, R. A. Russell, S. L. Morissette, T. 

J. Brent, and R. B. Poeppel. Mar 91, 21p ANL/CP- 

70597, CONF-901 125-16 

Contract W-31109-ENG-38 

International ceramic science and technology con- 
ress (2nd), Orlando, FL (USA), 12-15 Nov 1990. 

insored by Department of Energy, Washington, DC. 


The YBa(sub 2)Cu(sub 3)O(sub x) (123) superconduc- 
tor has been prepared by a new method using the ter- 
nary precursors BaCuO(sub 2) and Y(sub 2)Cu(sub 
2)O(sub 5). The BaCuO(sub 2) is prepared by calcining 
a mixture of BaCO(sub 3) and CuO at a temperature of 
(approx)850( ees)C in flowing oxygen at reduced 
total pressure, followed by ambient-pressure heating 
at (approx)925(degrees)c. The Y(sub  2)Cu(sub 
2)O(sub 5) is synthesized by a solid-state reaction be- 
tween Y(sub 2)O(sub 3) and CuO in ambient pressure 
at ee a ee ae A stoichiometric mixture of 
BaCuO(sub 2) and Y(sub 2)Cu(sub 2)O({sub 5) is 
heated to (approx)950(degrees)C to form 123. The re- 
action between Y(sub 2)Cu(sub 2)O(sub 5) and 
BaCuO(sub 2) is very fast and results in nearly phase- 
pure 123 in a short period. 16 refs., 2 figs. 


149,337 

DE91011192/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Characterization of Mo/B4C multilayers. 

A. F. Jankowski, and P. L. Perry. Mar 91, 25p UCRL- 
JC-105703, CONF-910485-2 

Contract W-7405-ENG-48 

Symposium on tribological coatings surface modifica- 
tion in conjunction with the international conference on 
metallurgical coating and thin films, San Diego, CA 
(USA), 22-26 Apr 1991. Sponsored by Department of 
Energy, Washington, DC. 


The Mo/B(sub 4)C multilayer system is selected for 
maximum, normal incidence reflection of 6.7nm x-rays. 
Application in projection li requires structural 
optimization for smooth layering and minimal interface 
roughness. A transmission electron microscopy analy- 
sis of samples prepared in cross-section reveals an in- 
trinsic layer roughness despite attempts to refine sput- 
ter deposition parameters. The limitations in growth 
morphology are attributable to interfacial reactivity 
from inherent phase instability. 11 refs., 4 figs., 1 tab. 


149,338 

DE91622492/GAR PC A03/MF A01 
lhagen Univ. (Denmark). H.C. Oersted Inst. 

Theory of a photoemission from the 


cuprate superconductors. 
F tom or and M. B. Pedersen. 14 Sep 90, 26p 
KU-HCOE-FL2-R-90-14 

U.S. Sales Only. 


We show that the photoemission spectrum for an RVB 
state with bosonic spins and fermionic charges con- 
sists of a peak on top of a broad background. The 
‘Fermi surface’ corresponds to hole pockets around 
certain k-vectors. The theoretical predictions are com- 
pared with the available experimental data, and with 
the results obtained by other approaches. (orig.). (Ato- 
mindex citation 22:025438) 


149,339 
DE91749072/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Lab. Leon Brillouin. 
= freezing and superconductivity in 
YBa2(Cu(1-x)Fex)307 alloys. 
|. Mirebeau, M. Hennion, J. Dianoux, V. Caignaert, 
and T. E. Phillips. 1990, 18p CEA-CONF-10347, 
CONF-900414 
Advances in material science and applications of high 
temperature superconductors, Greenbelt, MD (USA), 
2-6 1990. 
U.S. Sales Only. 
We have studied the dynamics of the iron spins in su- 
perconducti YBa(sub 2)(Cu(sub 0.94)Fe(sub 
0.06))(sub 3)0(sub 7) by neutron time-of-flight meas- 
urements. Two samples were investigated with slightly 
different characteristics, as shown by resistivity and 
neutron diffraction measurements. The same dynami- 
cal anomalies are observed by neutrons in both sam- 
ples. Differences appear qualitative but not quantita- 
tive. In the whole temperature range, the q-depend- 
ence of the magnetic intensity mainly reflects the mag- 
netic form factor of iron which shows that the iron 
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spins are almost uncorrelated. The elastic and quasie- 
lastic intensities strongly vary with temperature. A spin 
glass like freezing is revealed at low temperature by a 
sharp decrease of the quasielastic intensity, an in- 
crease of the elastic or resolution limited intensity and 
a minimum in the quasielastic width. The freezing tem- 
perature (T(sub f) - 18 K) corresponds to that already 
determined by a magnetic splitting in Mossbauer ex- 
periments. Above T(sub f), the relaxation of the iron 
spins in the paramagnetic state is modified by the oc- 
currence of superconductivity. We observe an in- 
crease of the quasielastic intensity and of the quasie- 
lastic width at the superconducting transition. (ERA ci- 
tation 91:010468) 


149,340 

DE91749074/GAR PC A03/MF A014 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Lab. Leon Brillouin. 

Polarised neutron study of flux line pinning in 
HoBa2Cu307. 

D. Petitgrand, B. Gillon, P. Schweiss, and G. Collin. 
1990, 14p CEA-CONF-10356, CONF-900411 
International conference on transport properties of su- 
perconductors, Rio de Janeiro (Brazil), 29 Apr - 4 May 


1990. 
U.S. Sales Only. 


Polarised neutron diffraction was used to study the 
penetration of flux lines in a superconducting single 
crystal of HoBa(sub 2)Cu(sub 3)O(sub 7). We have 
studied the variation of the mean flux density inside the 
sample as a function of temperature and magnetic 
field for both H parallel to c and H perpendicular to c. 
(ERA citation 91:010469) 


149,341 

DE91749199/GAR PC A12/MF A02 
Societe Technique pour |’Energie Atomique (Techni- 
catome), Centre d’Etudes Nucleaires de Saclay, Gif- 
sur-Yvette (France). 

Mesure de la conductivite thermique et du pouvoir 
thermoelectrique de petits echantillons entre 1,5 K 
et 300 K. Application a l’etude de NbSe2-2H, de 
CePt2Si2 et de YBa2Cu306,8. (Measurement of 
thermal conductivity and thermoelectric power of 
small samples between 1.5 K and 300 K. Applica- 
tion to the study of NbSe2-2H, Ce Pt2 Si2 and 
YBa2Cu306.8). 

Thesis. 

M. Raki. Dec 89, 262p FRCEA-TH-321 

In French. 

U.S. Sales Only. 


Thermal conductivity K of niobium selenide with a hex- 
agonal structure 2H is determined experimentally, this 
compound presents a charge density wave transition 
at T(sub d) = 33K and a superconducting transition at 
T(sub c) = 7K. Measurements were carried out from 
100 mK to 300K. Electric resistivity and thermoelectric 
power S are also measured between T(sub c) and 
300K. Evolution of transport properties in chalcogen- 
ides is reexamined from a vibronic pseudo-spin image. 
Anisotropy of electrical, thermal and thermoelectrical 
transport in the Kondo compound Ce Pt(sub 2)Si(sub 
2) is also. determined experimentally. Data agree fairly 
well with calculation based on crystal field anisotropy. 
The thermoelectric power of the high critical tempera- 
ture superconductor YBa(sub 2)Cu(sub 3)O(sub 6.8) is 
measured and discussed. (ERA citation 91:010359) 


149,342 
N91-22420/4/GAR 
(Order as N91-22419/6/GAR, PC mea 
01 
Clarkson Univ., Potsdam, NY. 
Results of Compositional and Microstructural 
Analyses of Solidified Ingots. 
Ph.D. Thesis. 
M. Banan. 30 Apr 91, 86p 
In Its Modelling Directional Solidification 86 p. 


The results of compositional and microstructural anal- 
ysis of solidified ingots are discussed. In the vibration 
section, the microstructural and compositional analy- 
sis of ingots solidified with and without vibration, the 
vibration induced dynamic acceleration measure- 
ments, and the macroscopic growth rate measure- 
ments using an interface demarcation technique are 
discussed. The Current induced Perturbation section 
includes the results of solidification of an ingot with al- 
ternating current pulses, the current interface demar- 
cation in an alloy of In0.2Ga0.8SB, and in situ tempera- 
ture measurements in the charges of GaSb and 
In0.2Ga0.8Sb during the passage of electric current. 
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149,343 

N91-22452/7/GAR PC A07/MF A01 
Technische Univ. Eindhoven (Netherlands). 

Sintering Behaviour and Properties of beta’- 
Si3AI3O3N5 Ceramics. 

Ph.D. Thesis. 

E. Kokmeijer. 1990, 150p ETN-91-99181 

Contract IOP-TK-86-A035 


A study to optimize different production routes for 
beta’-Si3AI3O3N5 and to investigate the influence of 
the production process parameters and additives on 
the properties of the product is presented. Production 
methods used were reaction sintering in a gas pres- 
sure furnace, reaction hot — and sintering of 
sialon powder derived from kaolin. Reaction sinterin 
of mixtures of Si3N4, Al2O3 and AIN with only small 
amounts of CeO2 or CaO addition can produce high 
density beta’-Si3AI303N5. Samples without additive 
can only be densified by hot pressing. A mechanism 
comprising the decomposition of mullite and carbon 
into SiC and Al203, whereafter these compounds 
react with nitrogen to beta’-SiZAIZ3O3N5 and 15R, is 
found for the carbothermal production. A study of the 
influence of the pellet diameter on the reaction rate 
resulted in the determination of a critical pellet diame- 
ter. After thorough milling, the sialon prepared by car- 
bothermal reaction from kaolin can be sintered to high 
density in 1 hour at 1690 C. The differences in the 
room temperature properties of the sialons produced 
are small. The wear behavior of sialon against ZrO2 is 
reported. The wear resistance of the ‘kaolin’ sialons is 
as good as that of the reaction sintered and hot 
pressed sialons. 


149,344 

N91-22460/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Structural Design Methodologies for Ceramic- 
Based Material Systems. 

S. F. Duffy, A. Chulya, and J. P. Gyekenyesi. Mar 91, 
14p NAS 1.15:103097, E-5418, NASA-TM-103097 
Contract NCC3-89 

Original Contains Color Illustrations. 


One of the primary pacing items for realizing the full 
potential of ceramic-based structural components is 
the development of new design methods and proto- 
cols. The focus here is on low temperature, fast-frac- 
ture analysis of monolithic, whisker-toughened, lami- 
nated, and woven ceramic composites. A number of 
design models and criteria are highlighted. Public 
domain computer algorithms, which aid engineers in 
predicting the fast-fracture reliability of structural com- 
ponents, are mentioned. Emphasis is not placed on 
evaluating the models, but instead is focused on the 
issues relevant to the current state of the art. 


149,345 

PB91-199679/GAR 

Materials and Electrochemical 
Tucson, AZ. 

Hot Forging to Produce Pore Free Near Net Shape 
Ceramic Composites. 

H. S. Shulman, J. C. Withers, and R. O. Loutfy. Aug 
88, 79p NSF/ISI-88131 

Grant NSF-ISI8760230 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


PC AO5/MF A01 
Research Corp., 


Researchers have demonstrated that it is possible to 
hot. forge ceramic composites without damaging the 
whisker reinforcement and to reduce flaw size and 
population. Hot forging was investigated for the sys- 
tems A1203, A1203/ZrO2, mullite, AIN, and SiC with 
reinforcements of SiCw and TiB2. The system Al203/ 
SiCw was demonstrated to be forgeable at 1400 C 
which is 500 C lower than hot pressing temperatures. 
At high strain rates of greater than 0.1/sec, the density 
achieved was 99.7 percent with strength values com- 
parable to hot pressing. The hot forging of ceramic- 
whisker composites offers the opportunity to produce 
low cost components and, because the process re- 
duces the size and population of flaws, it can result in 
better mechanical properties with greater reliability. 


149,346 

PB91-199745/GAR 

Materials and Electrochemical 
Tucson, AZ. 


PC A03/MF A01 
Research Corp., 


Process to Produce Titanium Diboride Whiskers as 
Reinforcement for Metal and Ceramic Composites. 
J. C. Withers, R. O. Loutfy, and C. T. Lee. Oct 88, 
47p NSF/ISI-88132 

Grant NSF-ISI87-60300 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


The objective of the Phase | program was to establish 
the feasibility of producing TiB2 whiskers. Two ap- 
proaches were investigated. High temperature car- 
bothermic reduction of titanium and boron compounds 
produced TiB2 platelets, and using excess B to limit 
the growth on the basal plane, platelets with thickness 
of 1.5 microns and 10 microns length and width were 
produced. The dimensions are ideal for reinforcing 
metal and intermetallics. Vapor-solid (VS) and Vapor- 
Liquid-Solid (VLS) TiB2 whiskers were produced via 
the low temperature yp reduction of TiCl4 and 
BCI3, using Au and/or Au/Pd catalyst over a wide tem- 
perature range. VS whiskers with a diameter of 1.5 - 
3.0 microns and aspect ratio of 20-40 were produced 
at temperatures between 1050 C and 1250 C. The 
whiskers are ideal for metal and intermetallic reinforce- 
ment. 


149,347 

PB91-202820 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 

Comparison of Creep Rupture Behavior in Tension 
and Bending. 

Final rept. 

D. F. Carroll, T. J. Chuang, and S. M. Wiederhorn. 
1988, 7 

Pub. in Ceramic Engineering and Science Proceedings 
9, n7-8 p635-641 1988. 


Creep-rupture data in flexure are analyzed in terms of 
creep-rupture data in tension, and creep data obtain in 
both tension and compression. Based upon a critical 
strain criterion for cavity coalescence, and the as- 
sumption that the failure modes in tension and flexure 
are the same, accurate predictions of component life- 
time in flexure were made. 


149,348 

PB91-203489 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 

Small Angle Neutron Scattering Characterization 
of Microporous Silica. 

Final rept. 

G. G. Long, S. T. Krueger, and R. A. Gerhardt. 1988, 


9p 
Pub. in Ceramic Transactions, v5 p171-179 1988. 


The new technique of multiple small angle neutron 
scattering has been used to study the densification of 
microporous silica as a function of thermal processing. 
One of the advantages of small angle neutron scatter- 
ing is that all of the scatterers, which in this case are 
pores within ceramic bodies, are measured whether 
they are open or closed, to yield a statistically signifi- 
cant determination of microstructure morphology. Fur- 
thermore, the neutron scattering techniques are non- 
destructive, and the time scale of data collection has 
been reduced, offering future possibilities for in situ 
measurements of microstructure evolution during 
processing. 


149,349 

PB91-204172 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Ceramics Div. 

Creep and Reliability of Ceramic Materials at Ele- 
vated Temperatures. 

Final rept. 

S. M. Wiederhorn, T. J. Chuang, and D. F. Carroll. 
1988, 14p 

Contract DE-Al05-850R21569 

Sponsored by Department of Energy, Oak Ridge, TN. 
Pub. in Proceedings of International Symposium on 
Fine Ceramics Arita ‘87, Japan, November 17-19, 
1987, p117-130 1988. 


Failure at elevated temperatures in structural ceramics 
often occurs as a consequence of creep deformation, 
which results in the generation of cavities within the 
ceramic. With time, cavities grow and then coalesce to 
form the cracks that eventually are the cause of struc- 
tural failure. The generation of cavities not only leads 
to failure of structural ceramics, but also changes the 





constitutive relation between creep rate and applied 
stress, so that, as a consequence of cavitation, creep 
in tension is more sensitive to stress than creep in 
compression. The net effect of this asymmetric behav- 
ior is a time dependence in the stress distribution when 
components are subjected to bending moments. 
Methods of measuring the creep rate in ceramic mate- 
rials are discussed. Creep in tension is shown to be at 
least 20 times that in compression for a commercial 
grade of reaction bonded silicon carbide. Also, bimod- 
al creep rate curves are observed in both tension and 
compression. As an example of the application of the 
data to more complex configurations, the constitutive 
equations developed for this material are used to pre- 
dict the stress and strain distribution and the zone of 
cavitation in four point-flexure bars. Experimental data 
on cavitation and strain are in satisfactory agreement 
with predictions. 
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AD-A234 773/0/GAR PC A06/MF A01 
General Atomics, San Diego, CA. 

Ceramic Fiber Coating Development and Demon- 
stration. 

Annual technical rept. 1 Jul 89-31 Dec 90. 

H. Streckert, D. Hazelbeck, F. Montgomery, K 

Norton, and |. Glatter. 31 Jun 91, 115p GA-C20422, 
AFOSR-TR-91-0225, 

Contract F49620-89-C-0078, ARPA Order-6808 


The objective of this program is to develop fiber coat- 
ing techniques by gas phase and liquid phase process- 
es. Thermochemical evaluation of fiber/coating/ 
matrix systems was completed. Experimental studies 
on chemical and mechanical interaction between coat- 
ing and substrate materials indicate no reaction zones 
in samples treated up to 1400 C. Mechanical tests re- 
vealed that the strength of interfaces decreases with 
increasing temperature treatment. Nicalon, Nextel and 
FR-PRD-166 fibers were coated with SiC and Si3N4 
from preceramic polymer solutions. The same fibers 
were coated with Y203, Al203, MgAI204. YAIO3 and 
MgO from aqueous nitrate sols. Tensile strengths for 
Y203 coated Nicalon are comparable to as received 
fibers while Al203 coated Nicalon exhibits a 20% deg- 
radation. Nicalon, HPZ, Nextel and FP-PRD-166 were 
CVD coated with SiC. TEM data for Al203 coatings 
show evidence of crystallinity above 800 C annealing 
temperature. 


149,351 


AD-A234 994/2/GAR PC A03/MF A01 
Pratt and Whitney Aircraft Group, West Palm Beach, 
F 


< 
Fiber Coating by Sputtering for High Temperature 
Composites. 
Annual rept. 15 May 89-14 Nov 90. 
M. - _— 10 Dec 90, 44p Rept no. PWA-FR- 
2153 
Conbact F49620-89-C-0066 


The purpose of this research, in collaboration with the 
University of California at Santa Barbara, is to identify 
fiber coatings that promote interfacial debonding in in- 
termetallic and ceramic matrix composites. Numerous 
coatings have been de vecened in support of allied re- 
search programs at UCSB. The present study exam- 
ines the cause of improved fracture toughness in 
Y203 coated Nb-toughened TiAl. Sputtered Y203 
coatings were characterized by TEM, XPS, SIMS, 
XRD, and indentation techniques. It is postulated that 
yttrium oxide coatings applied to niobium have an ato- 
mically sharp interface which has a lower fracture 
energy compared to Nb/AI203, resulting in improved 
debonding and fracture toughness. The results were 
related to indentation-derived fracture toughness data, 
as well as factors that may affect debonding of thin 
—- . pe and non-reactive metal-ceramic 
d in an effort to understand why 
Y203 ptr th perform well. 
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DE91010088/GAR PC A03/MF A01 
Idaho National Engineering Lab., Idaho Falls. 


Analytical methodology to predict the coating 
characteristics of plasma-sprayed ceramic pow- 


ders. 

D. J. Varacaile. 1990, 23p EGG-M-90209, CONF- 
900593-2 

Contract ACO7-761D01570 

Advanced aerospace materials/processes confer- 
ences and exposition, Long Beach, CA (USA), 21-24 
May 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Experimental and analytical studies have been con- 
ducted at the Idaho National Engineering Laboratory 
(INEL) to investigate gas, particle, and coating dynam- 
ics in the plasma spray process. Nine experiments 
were conducted using a Taguchi statistical parametric 
approach. The thermal plasma produced by the com- 
mercial plasma spray torch and the related plasma/ 
particle interaction were then numerically modeled 
from the cathode tip to varied standoff distances in the 
free plume for the nine experiments, which ranged in 
power from 28 to 43 kW. The flow and temperature 
fields in the plasma were solved using the governing 
conservation equations with suitable boundary condi- 
tions. This information was then used as boundary 
conditions to solve the plasma/particle interaction 
problem for the nine experiments. The particle dynam- 
ics (10- to 75-(mu)m particles) for a yttria-stabilized zir- 
conia powder were then simulated by computer. Parti- 
cle morphology is discussed with respect to the 
changes in the process parameters. The predicted 
temperature and velocity of the zirconia particles were 
then used as initial conditions to a coating dynamics 
code. The code predicts the thickness and porosity of 
the zirconia coatings for the specific process param- 
eters. The predicted coating characteristics exhibit 
reasonable correlation with the actual characteristics 
obtained from the Taguchi experimental studies. 12 
refs., 7 figs., 6 tabs. 


149,353 

DE91011119/GAR 

Argonne National Lab., IL. 

Superconducting films made by spin-coating of 

acetate solutions. 

U. Balachandran, R. B. Poeppel, D. |. dos Santos, C. 

L. Carvalho, and R. R. da Silva. Dec 90, 23p ANL/ 

CP-72125, CONF-901125-15 

Contract W-31109-ENG-38 

International ceramic science and technology con- 

= (2nd), Orlando, FL (USA), 12-15 Nov 1990. 
ponsored by Department of Energy, Washington, DC. 


Metallic silver substrates were spin-coated with sever- 
al layers of mixed acetate solutions containing bis- 
muth, lead, strontium, calcium, and copper. The vis- 
cosities of the cation solutions were modified by the 
addition of polyvinyl alcohol. The films were heat treat- 
ed at various temperatures in air, O(sub 2), and 1% 
O(sub 2) (balance N(sub 2)) atmospheres. Bismuth cu- 
prate films with transport critical current densities 
(approx)500 A/cm(sup 2) were obtained in this work. 
New conditions of coating and sintering have been 
tried to produce superconducting films. 


PC A03/MF A01 


149,354 

DE91011330/GAR PC A03/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 

— of TaBe12 and NbBe12 coatings on nio- 
ium. 

E. L. Courtright. Jan 90, 30p PNL-SA-17749, CONF- 

900160-5 


Contract ACO6-76RL01830 

Annual conference on composites and advanced ce- 
ramics (14th), Cocoa Beach, FL (USA), 14-17 Jan 
ee by Department of Energy, Washing- 
ton, DC. 


The oxidation behavior of tantalum and niobium beryl- 
lide coatings on niobium were evaluated. Intermetallic 
bond layers consisting of Ir(sub 3)Ta and Ir(sub 3)Nb 
were used to butter the large thermal expansion mis- 
match between the beryllide coatings and underlying 
niobium substrate. All coatings were applied by Triode 
Sputtering except for a final environmental protection 
layer of stabilized zirconia deposited by RF Diode 
using a ceramic target. Severe delamination and spall- 
ing occurred during cyclic oxidation exposure, even at 
temperatures as low as 925(degrees)C, indicating that 
the bond layer did not prevent the differential expan- 
sion stresses from reaching the delamination failure 
threshold, particularly at the edges and corners. Hot 
pressed samples of the two beryllide compounds were 
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also exposed to a similar cyclic oxidation history, but, 
in contrast to the coatings, exhibited excellent oxida- 
tion resistance to rem oe as high as 
1370(degrees)C. 9 refs., 8 figs., 1 


149,355 


DE91749201/GAR PC A09/MF A02 
CEA Centre d’Etudes Nucleaires de Grenoble 
(France). Dept. de Metallurgie. 


P. Bosland. Jul 89, 193p FRCEA-TH-317 
In French. 
U.S. Sales Only. 


Molybdenum coatings with different compression 
stresses are obtained by magnetron cathode sputter- 
ing by varying negative voltage applied to the sub- 
strate during deposition. Stress evolution, crystal tex- 
ture and argon content are studied. (ERA citation 
91:010358) 


149,356 


N91-22454/3/GAR PC A05/MF A01 
Clemson Univ., SC. Center for Advanced Engineering 


Fibers 

Thermoplastic Coating of Carbon Fibers. 
Final Report, 1990 - 1991. 

D. D. Edie, and G. C. Lickfield. 1991, 96p NAS 
1.26:188189, NASA-CR-188189 

Contract NAG1-680 


Using a continuous powder coating process, more 
than 1500 meters of T 300/LaRC-TP! prepreg were 
produced. Two different types of heating sections in 
the coating line, namely electrical resistance and con- 
vection heating, were utilized. These prepregs were 
used to fabricate unidirectional composites. During 
composite fabrication the cure time of the consolida- 
tion was varied, and composites samples were pro- 
duced with and without vacuum. Under these speci- 
mens, the effects of the different heating sections and 
of the variation of the consolidation parameters on me- 
chanical properties and void content were investigat- 
ed. The void fractions of the various composites were 
determined from density measurements, and the me- 
chanical properties were measured by tensile testing, 
short beam shear testing and dynamic mechanical 
analysis. 


149,357 


N91-23043/3/GAR 

(Order as N91-23021/9/GAR, PC en 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Plasma-Polymerized Coating for Polycarbonate: 
— Abrasion Resistant, and Antireflec- 


T. Wydeven. Mar 91, 5p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 184-188. 


Plasma-polymerized vinyl trimethoxy silane films were 
deposited on transparent polycarbonate substrates. 
The adherent, clear films protected the substrates 
from abrasion and also served as antireflection coat- 
ings. Post-treatment of the vinyl trimethoxy silane films 
in an oxygen glow discharge further improved their ab- 
rasion resistance. The coatings were characterized by 
elemental analysis of the bulk, ESCA analysis of the 
surface, transmission, thickness, abrasion resistance, 
haze, and adhesion. This patented process is currently 
used by the world’s largest manufacturers of non-pre- 
scription sunglasses to protect the plastic glasses 
from scratching and thereby to increase their useful 
lifetime. 
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PB91-204073 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Metallurgy Div. 
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Magnetic Properties of lron/Silica Gel Nanocom- 
sites. 


Final rept. 

R. D. Shull, J. J. Ritter, A. J. Shapiro, L. J. 
Swartzendruber, and L. H. Bennett. 1989, 6p 

Pub. in Materials Research Society Symposium Pro- 
ceedings, v132 p179-184 1989. 


Homogeneous gelled composites of iron and silica 
containing 5-30 wt. % Fe have been prepared by low 
temperature polymerization of aqueous solutions of 
ferric nitrate, tetraethoxysilane, and ethanol (with an 
HF catalyst). X-ray diffraction data indicated that these 
bulk materials are comprised of nanometer-sized re- 
gions of iron compounds embedded in a silica gel 
matrix. Scanning electron microscopy observations 
show that this matrix is characterized by the presence 
of many interconnected pores and that the size of 
these pores is related to the particle size of the Fe- 
containing regions. The paramagnetic nature of these 
materials at room temperature, as well as small size of 
the iron-containing regions, is indicated by the appear- 
ance in many of the sample of only a high intensity 
central doublet in the (57) Fe Mossbauer spectra. The 
Mossbauer effect data indicated that the form of the 
iron can be changed by a subsequent treatment in an 
atmosphere of ammonia or hydrogen at elevated tem- 
peratures. In addition, magnetic susceptibility meas- 
urements indicated that the hydrogen treated material 
becomes a spin glass at low temperatures. 
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149,359 

AD-A234 708/6/GAR PC A02/MF A01 

Wayne State Univ., Detroit, MI. Inst. for Manufacturing 

Research. 

infrared Thermal-Wave Studies of Coatings and 
tes. 


L.D. Fame, T. Ahmed, D. Crowthers, H. J. Jin, and P. 
K. Kuo. 1991, 7p ARO-24981.14-MS, 

Contract DAALO3-88-K-0089 

Availability: Pub. in SPIE v1467 Thermosense XiIll 
p290-294, 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


We present applications of our infrared thermal wave 
imaging system which was described in detail at Ther- 
mosense XiIl. In brief, the system consists of an infra- 
red video camera and a real time image processor 
under the control of a computer workstation, together 
with various time-dependent heat sources. The heat 
sources are used to launch pulsed or periodic thermal 
waves into the target, and the camera is used to record 
the thermal waves scattered back to the surface by 
sub-surfacer thermal features (cracks, coating sub- 
strate boundaries, inter-ply delaminations, etc.). Re- 
cently we have succeeded in developing an additional 
capability for this instrumentation, namely the ability to 
make quantitative depth and thickness measurements. 


149,360 

AD-A235 002/3/GAR PC A09/MF A02 
Washington Univ., Seattle. Dept. of Mechanical Engi- 
neering. 

Damage Accumulation in Advanced Metal Matrix 
Composites under Thermal Cycling. 

Final rept. 1 Oct 87-15 Oct 90. 

M. Taya, M. Ramulu, W. Armstrong, and M. Dunn. 25 
Feb 91, 196p UW-ME-91-001, AFOSR-TR-91-0261, 
Grant AFOSR-89-0059 


This research investigates the response to thermal cy- 
cling of a set of W-1%THO2 reinforced Fe-25CR-8AI- 
50Y superalloy matrix composites. During this re- 
search, unique composite materials were produced by 
powder metallurgical processing. These materials 
were three aligned compésites of differing reinforce- 
ment aspect ratio, and a hierarchic composite which 
included fine diameter Al2O3 fibers. After hot isostatic 
pressing processing, specimen blanks were cut from 
the HIP billets by abrasive water jets after which speci- 
mens were turned using a conventional engine lathe. 
The specimens were then thermal sprayed with an oxi- 
dation resistant FeCrAlY coating identical to the matrix 
material. The specimens were then thermal cycled be- 
tween 1100 C and 352 c and between 1100 C and 534 
C for 100,500, or 750 cycles on a specially built ther- 
mal cycling machine. The dimensional change of each 

imen was measured. It was found that the initial 
longitudinal growth per thermal cycle was small. After 
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many thermal cycles however the longitudinal growth 
per thermal cycle became much larger. A severe 
growth of fiber-matrix interfacial damage was docu- 
mented with scanning electron microscopy. The 
growth of two interfacial reaction phases was deter- 
mined with a KEVEX dispersive x-ray analysis. The 
mechanical properties of the interfacial material were 
investigated with a Vickers microhardness test. Finally, 
the basic mechanical response of the material was in- 
vestigated with room temperature tensile testing. 


149,361 

AD-A235 031/2/GAR 
Missouri Univ.-Rolla. 
Pressureless Densification of Ceramic Matrix 
Composites. 

Annual rept. Mar 90-Feb 91. 

M. N. Rahaman, L. R. Dharani, and R. E. Moore. 22 
Mar 91, 8383p AFOSR-TR-91-0399, 

Grant AFOSR-90-0267 


In the first reporting period, experimental and theoreti- 
cal studies were performed to determine the effect of 
key material and processing parameters on the sinter- 
ing of model ceramic composites. Experimentally, the 
effect of coarse inclusions (Zirconium oxide) on the 
sintering of a fine-grained matrix (Zinc oxide) was 
highly dependent on the forming method. Kinetic data 
and microstructural observations indicated that the 
main factors controlling sintering were the packing of 
the matrix immediately surrounding the inclusions and 
interactions between the inclusions. A forming method 
for alleviating these two problems was investigated. 
Using this method, composites with up to 35 V% inclu- 
sions were sintered to full density under identical con- 
ditions used for the pure matrix. Theoretically, a finite 
element program was developed to describe the kinet- 
ic data over the entire sintering process. Transient 
stresses were calculated incrementally from the densi- 
ty-time data and used to predict the reduction in the 
sintering rate. The effects of single and multiple inclu- 
sions and heterogeneity in the matrix density were cal- 
culated 
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AD-A235 231/8/GAR PC A03/MF A01 
Naval Air Development Center, Warminster, PA. Air 
Vehicle and Crew Systems Technology Dept. 
Mechanical Pr ies of ray Atomized SIC Par- 
ticle Reinfor: Aluminum-Titanium Alloys. 

Final rept. Oct 89-Oct 90. 

E. J. Lavernia, T. Chanda, F. A. Mohamed, and W. E. 
Frazier. 31 Dec 90, 29p Rept no. NADC-90119-60 


In the present study, the elevated temperature me- 
chanical behavior and microstructure of Al-Ti-Silicon 
carbide particulates SiCp metal matrix composites 
(MMCs) processed by spray atomization and co depo- 
sition were investig ated. The elevated temperature 
mechanical greperios of the spray deposited and hot 
extruded materials were studied following a 100 hour 
exposure at 250, 350, 450 C; the mechanical ‘_ 
ties at room temperature were also determined. 
results of the present study show that the elevated 
temperature yield strength of the spray deposited and 
extruded materials compared favorably to those of an 
equivalent alloy made by powder metallurgical materi- 
als, were superior to those of the ingot material, but 
were inferior to those of mechanically alloyed Al-Ti ma- 
terials. The evolution of the microstructure as a result 
of the thermal annealing was investigated using X-ray 
diffraction, TEM, and optical microscopy. The results 
from X-ray diffractometry studies showed extensive 
precipitation of the equilibrium AI3Ti phase during ther- 
mal exposure. In addition, no interfacial reactions were 
observed in Al-Ti-Si(C 


149,363 

AD-A235 286/2/GAR PC A03/MF A01 
Washington Univ., Seattle. Dept. of Mechanical Engi- 
neering. 

Dynamic Fracture Responses of Al203, Si3N4 and 
SiCw/AI203. 

Technical rept. Aug 89-Mar 91. 

Y. Takagi, and A. S. Kobayashi. 4 Apr 91, 15p Rept 
no. UWA/DME/TR-91/5 

Contract N00014-87-K-0326 


A hybrid experimental-numerical procedure was used 
to characterize the dynamic fracture responses of alu- 
mina (Al2O3), silicon nitrides, (Si3N4) and silicon-car- 
bide whisker/alumina matrix (SiC subW/AI203) com- 
posite. A laser interferometric displacement gage was 
used to determine through the crack opening displace- 
ment (COD), the instantaneous crack tip location 


during rapid fracture at room temperature and 1000 C. 
Consistent with previous finding, the dynamic crack 
arrest stress intensity factor did not exist in the ceram- 
ics and ceramic matrix composite studied. 
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AD-A235 327/4/GAR 

North Carolina State Univ. at Raleigh. 
Composite Database Interface Users Manual. 
Final rept. Jun 89-Sep 90. 

L. K. Spainhour, and W. J. Rasdorf. Apr 91, 142p 
BRL-CR-663, 


PC A07/MF A01 


The information presented in this document provides a 
description of the Composites Database Interface 
(CDI) program and its use and functionality. A brief de- 
scription of each section of the manual follows: Sec- 
tion 1 explains the purpose of the Composites Data- 
base and the Interface programs. Section 2 describes 
the language in which the system programs are writ- 
ten. Section 3 provides a system description, including 
an enumeration of the required hardware and soft- 
ware. Section 4 describes the computer start-up pro- 
cedure which enables the user to operate the CDI 
system. Section 5 provides an overall description of 
the CDI system and how it is run. Section 6 demon- 
strates the use of the CDI system with a complete ex- 
ample. Section 7 lists and describes the schema of the 
Composites Database. The Appendices contain useful 
reference information for the CDI program, including 
sample reports, and copies of all data entry forms, help 
screens, and input/output files associated with the da- 
tabase and program. Complete — listings and a 
listing of the database schema are also provided. 
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AD-A235 343/1/GAR PC A03/MF A01 

Army Materials Technology Lab., Watertown, MA. 

Evaluation of Environmentall Aged Polymer/ 

Composite Material by Ultrasonic Inspection. 

Final rept. 

S F. Anastasi. Mar 91, 26p Rept no. MTL-TR-91-10 
riginal contains color plates: All DTIC reproductions 

be in black and white. 


Ultrasonic nondestructive evaluation (NDE) tech- 
niques are being explored for application in monitoring 
the deterioration of glass fiber reinforced polymer 
matrix composite materials. Conventional ultrasonic 
equipment and testing arrangements were used that 
consisted of transducer, materials sample, and cou- 
pling medium (gel for contact and water for immersion 
methods). The sound generated by the transducer 
propagates through the coupling, into the sample, and 
is reflected from acoustic interfaces (flaws, material 
discontinuities, and sample surfaces). These reflec- 
tions are either received by another transducer using a 
through transmission technique or by the sending 
transducer using a pulse echo technique. A typical A- 
scan signal (time versus voltage display) consists of an 
initial pulse (main bang), a front surface echo (in water 
immersion method), and a series of back surface 
echoes of decreasing amplitude. 
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DE91010867/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Reactive metal brazing of aluminum nitride. 

R. K. Brow, R. E. Loehman, and A. P. Tomsia. 1990, 

17p SAND-90-0791C, CONF-901008-10 

Contract AC04-76DP00789 

Fall meeting of the Minerals, Metals and Materials So- 
ciety (TMS) on physical metallurgy and materials in 
conjunction with materials week and the material appli- 
cations and services exposition, Detroit, Mi (USA), 7- 
11 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 


The addition of titanium to eutectic braze compositions 
causes these alloys to readily wet and bond to A1N 
ceramics. Electron microscopic characterizations of 
the metal-ceramic interfaces reveal the presence of 
TiN, along with other Ti- and Al-containing phases. The 
formation of such interfacial reaction products is an 
additional thermodynamic driving force for the creation 
of useful metal-ceramic bonds. 12 refs., 4 figs., 1 tab. 
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DE91011163/GAR 
Argonne National Lab.., IL. 


PC A03/MF A01 





Residual stress calculations in whisker-reinforced 
ceramic matrix composites. 

Z. Li, and R. C. Bradt. Feb 91, 36p ANL/CP-72402, 
CONF-910591-1 

Contract W-31109-ENG-38 

Conference on the practical applications of residual 
stress technology, Indianapolis, IN (USA), 15-17 May 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 

By using a modified Eshelby method, the residual 
stresses in SiC whisker/alumina matrix and sapphire 
whisker/mullite matrix composites have been calculat- 
ed. The results indicate that significant residual 
stresses are present and are in good agreement with 
independent experimental measurements. Four fac- 
tors are observed to influence the magnitudes and dis- 
tributions of the residual stresses in these multiphase 
composites. They are: (i) the thermal expansion mis- 
match, (Delta)(alpha), (ii) the elastic modulus mis- 
match, (Deita)E, (iii) the geometry, (L/d) ratio, of the 
reinforcing phase and (iv) the concentration or volume 
fraction of the reinforcing phase. 19 refs., 5 figs., 1 tab. 
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N91-22380/0/GAR 
Tokyo Univ. (Japan). 
Proceedings of a French-Japanese Seminar on 
Composite Materials: Processing, Use and Data- 


PC A07/MF A01 


1990, 126p 
Prepared in Cooperation with Aerospatiale, Suresnes 
(France). Seminar Held in Paris, France, 13-14 Mar. 


Topics addressed include: new composite materials; 
processing and fabrication; data bases; reinforcing 
fibers; metal matrix composites; fatigue tests; creep 
properties; and evaluation and fabrication. 


149,369 

N91-22384/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Analysis of Matrix bar and Local Delamina- 
tion in (0/theta/-theta)sub S Graphite Epoxy Lami- 
nates under Tension Load. 

S. A. Salpekar, and T. K. Obrien. Mar 91, 29p NAS 
1.15:104062, AVSCOM-TR-91-B-002, NASA-TM- 
104062 

Prepared in Cooperation with Army Aviation Systems 
Command, Hampton, VA. 


Several 3D finite element analyses of (0/theta/- 
theta)sub s graphite epoxy laminates, where 
theta=15, 20, 25, 30, and 45 deg, subjected to axial 
tension load were performed. The _ interlaminar 
stresses in the theta/-theta interface were calculated 
with and without a matrix crack in the central -theta 
plies. The interlaminar normal stress changes from a 
small compressive stress when no matrix crack is 
present to a high tensile stress at the intersection of 
the matrix crack and free edge. The analysis of local 
delamination from the -theta matrix crack indicates a 
high strain energy release rate and a localized mode | 
component near the free edge, within one ply distance 
from the matrix crack. In order to examine the stress 
state causing the matrix cracking the maximum princi- 
pal normal stress in a plane perpendicular to the fiber 
direction in the -theta ply was calculated in an un- 
cracked laminate. The corresponding shear stress par- 
allel to the fiber was also calculated. The principal 
normal stress at the laminate edge increases through 
the ply thickness and reached a very high tensile value 
at the theta/-theta interface indicating that the crack in 
the -theta ply may initiate at the theta/-theta interface. 
Crack profiles on the laminate edge in the -theta ply 
were constructed from the principal stress directions. 
The cracks were found to be more curved for layups 
with smaller theta angles, which is consistent with ex- 
perimental observations in the literature. 


149,370 

N91-22396/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Solid Lubricants. 

H. E. Sliney. Apr 91, 37p NAS 1.15:102803, E-6094, 
NASA-TM-102803 


The state of knowledge of solid lubricants is reviewed. 
The results of research on solid lubricants from the 
1940's to the present are presented from a historical 
perspective. Emphasis is placed largely, but not exclu- 
sively, on work performed at NASA Lewis Research 


Center with a natural focus on aerospace applications. 
However, because of the generic nature of the re- 
search, the information presented in this review is ap- 
plicable to most areas where solid lubricant technolo- 
gy is useful. 


149,371 

N91-22397/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Nondimensional Parameters and Equations for 
Buckling of Symmetrically Laminated Thin Elastic 
Shallow Shells. 

M. P. Nemeth. Mar 91, 47p NAS 1.15:104060, 
NASA-TM-104060 


A method of deriving nondimensional equations and 
identifying the fundamental parameters associated 
with bifurcation buckling of anisotropic shells subject- 
ed to combined loads is presented. The procedure and 
rationale used to obtain useful nondimensional forms 
of the transverse equilibrium and compatibility equa- 
tions for buckling are presented. Fundamental param- 
eters are identified that represent the importance of 
both membrane and bending orthotropy and anisotro- 
py on the results. 


149,372 
N91-22399/0/GAR PC A06/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 


ing. 
Flexural Strength of Unidirectional Carbon Fibre 
Com ites. 

B.S. Thesis. 

B. R. Lewis, and V. W. Y. Shin. Jun 90, 103p BU- 
509, ETN-91-99202 


The objective was to study why, when the unidirec- 
tional carbon fiber composite specimens were subject- 
ed to bending, they failed on the tension side of the 
material rather than the compressive side. Tests were 
carried out on unidirectional carbon fiber reinforced 
plastics (CFRP) using a specifically designed com- 
bined compression and bending rig. An automatic data 
recording system was used in order to record strain 
and load data efficiently and accurately. This required 
the writing of a data logging computer program. Re- 
sults and conclusions are given. 


149,373 

N91-22400/6/GAR PC A09/MF A02 
Bristol Univ. (England). Dept. of Aerospace Engineer- 
ing. 

Manufacture Test Analysis of the Thermopiastic 
Composites. 

B.S. Thesis. 

S. C. Roe, and D. Sadler. Jun 90, 197p BU-515, 
ETN-91-99208 


The validity of a cold press manufacture technique to 
produce thin plane thermoplastic composite laminates 
is examined. Verification of facilities to provide suitable 
quality assurance for panel inspection and test is con- 
sidered. Consequences on panel form of mechanisms 
resulting in post forming residual stresses are estab- 
lished and discussed. It is demonstrated that the as- 
sumption of linearity in classical laminate theory nec- 
essarily yields non conservative strength predictions 
for quasi isotropic thin plane thermoplastic composite 
laminates. 


149,374 

N91-22402/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

In situ X-ray Monitoring of Damage Accumulation 
in SIC/R Tensile Specimens. 

G. Y. Baaklini, and R. T. Bhatt. 1991, 19 NAS 
1.15:103733, E-5971, NASA-TM-103733 

Contract DA PROJ. 1L1-62211-A-47-A 

Presented at the 15TH Annual Conference on Com- 
posites and Advanced Ceramics, Cocoa Beach, FL, 
13-16 Jan. 1991; Sponsored by the American Ceramic 
Society. 


The room-temperature tensile testing of silicon carbide 
fiber reinforced reaction-bonded silicon nitride (SiC/ 
RBSN) composite specimens was monitored by using 
in-situ x ray film radiography. Radiographic evaluation 
before, during, and after loading provided data on the 
effect of preexisting volume flaws (high density impuri- 
ties, and local density variations) on the fracture be- 
havior of composites. Results from (0)1, (0)3, (0)5, and 
(0)8 composite specimens, showed that x ray film radi- 
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ography can monitor damage accumulations during 
tensile loading. Matrix cracking, fiber-matrix debond- 
ing, and fiber pullout were imaged a the ten- 
sile loading history of the specimens. Further, in-situ 
film radiography was found to be a helpful and practi- 
cal technique for estimating interfacial shear strength 
between the SiC fiber and the RBSN matrix by the 
matrix crack spacing method. It is concluded that pre- 
test, in-situ, and post-test radiography can provide for 
a greater understanding of ceramic matrix composite 
mechanical behavior, a verification of related experi- 
mental procedures, and a validation and development 
of related analytical models. 


149,375 
N91-23068/0/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
AO 


3) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Practical A for Application of Resist- 
ance Type Strain Gages on High Temperature 
Com es. 
T. C. Moore. Mar 91, 10p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 382-391. 


Four major areas of interest with respect to utilizing 
strain gages on carbon/carbon (with SiC surfaces) and 
titanium matrix composites are addressed. Strain ga le 
and adhesive combinations on carbon/carbon (C/C) 
at temperatures from minus 190 C to to 540 C, haif- 
bridge gaging for reducing apparent strain on C/C 
using Poisson’s ratio and bending configurations, a 
review of the ‘field installation’ techniques developed 
for gaging a C/C hypersonic —_— elevon, and re- 
Sults of initial strain gaging efforts on titanium matrix 
composites are discussed. Current research in devel- 
oping techniques for increasing the maximum temper- 
ature for strain gages on carbon/carbon are reviewed. 


149,376 

PB91-195362 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Reduction in Sintering Damage of Fiber Rein- 
forced Composites. 

Final rept. 

C. P. Ostertag. 1990, 8p 

Pub. in Ceramic Transactions 7, p745-752 1990. 


Sintering of fiber reinforced composites results in the 
creation of residual stresses. Previous experiments re- 
vealed that these stresses initiate in the early stage of 
sintering usually during the heating cycle, and may be 
responsible for the sintering damage observed in fiber- 
reinforced composites. Processing techniques were 
developed to reduce stress generation during the 
heating cycle by applying uniaxial compressive 
stresses in the range of 0.5 MPa to 2.3 MPa to the 
green composites and compare the results with com- 
posites under no load. The application of a compres- 
sive load increases the matrix density and hence, after 
the load is removed, the critical stress necessary for 
crack formation is increased. No sintering damage 
such as crack formation was observed after the com- 
+ were subjected to a compressive stress of 1.5 
MPa. 


149,377 
PB91-199356/GAR PC E05/MF E05 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). Direction Scientifique de la 
Propagation dun Detmuiaage dene un P 

Pun inage un Panneau 
Com Sollicite en Compression (Delamina- 
tion Growth in a Composite Panel under Compres- 
sion Stress). 
Technical rept. 
R. Girard, and D. Louis. Sep 90, 33p ONERA-RT-23/ 
3542-RY-093-R 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The study deals with the growth of an artificially-in- 
duced delamination in a composite panel subjected to 
compression stress. The problem is analyzed by taking 
into account the tric (buckling and post-buck- 
ling) and physical (composite material damage) non- 
linearities, while delamination growth is predicted 
using the notion of critical energy-restitution ratio. The 
corresponding numerical tools were developed and in- 
corporated into a non-linear computational code using 
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the finite-elements method. The code is applied to a 
concrete problem designed and experimentally ana- 
lyzed by the DLR-Braunschweig and ONERA-IMFL 
test laboratories. 


149,378 

PBS1-203059 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Boulder, CO. Fracture and Deformation Div. 
Monitoring of Anisotropic Material Elastic Proper- 
ties Using Ultrasonic Receiving Rays. 

Final rept. 

D. W. Fitting, and A. V. Clark. 1989, 8p 

Sponsored by National Research Council of Canada, 
Ottawa (Ontario). 

Pub. in Proceedings of International Symposium on 
Nondestructive Characterization of Materials (3rd), 
Saarbruchen, FRG, October 3-6, 1988, p91-98 1989. 


A robust technique has been developed for determin- 
ing the elastic constants of an anitstropic material and 
for on-line monitoring of changes in the elastic proper- 
ties. Use of an array of small piezoelectric elements as 
the receiver permits gathering information on the 
angle-of-arrival of the ultrasonic beam as well as the 
arrival time. On-line monitoring of changes in the elas- 
tic properties of a material is carried out by directing an 
ultrasound beam from a stationary transmitting trans- 
ducer into the sample in a specified direction. Alter- 
ations in the stiffness constants of the material (as a 
result of such things as moisture absorption) will cause 
the direction of the energy flux to deviate. These devi- 
ations are readily monitored with the array of receivers. 
The arrays fabricated for monitoring elastic properties 
and the electronics required to process their signals 
are described herein. Use of the arrays for measuring 
the quasilongitudinal and quasitransverse wave fields 
in an anisotropic material (graphite-epoxy composite) 
is described and the importance of the measurement 
in correctly determining group and phase velocities is 
discussed. 


149,379 

PB91-205716/GAR PC A24/MF A03 
Pennsylvania State Univ., University Park. Center for 
Advanced Materials. 

Projects Within the Center for Advanced Materials. 
Annual Report, June 1, 1989-May 31, 1990. 

J. R. Hellmann, and S. R. Nestlerode. Mar 91, 566p 
CAM-9002, GRI-90/0205 

Contract GRI-5084-238-1302 

See also PB90-272857. Sponsored by Gas Research 
Inst., Chicago, IL. 


The Gas Research Institute (GRI) has recognized an 
opportunity for improving gas-fired industrial utilization 
technology through the application of advanced high- 
temperature materials. The GRi-sponsored research 
projects within the Center for Advanced Materials 
(CAM) at The Pennsylvania State University that sup- 
port the objective during the third year of the Center's 
operation were in three major areas: technology as- 
sessment and dissemination, analytical and engineer- 
ing services, and research. Partial contents are as fol- 
lows: Technology Assessment and Transfer Project 
Reports--Database Development and Management 
(Project A.2.2); Newsletter and Publications (Project 
A.3.1); Workshops and Short Courses (Project A.3.2); 
Engineering and Analytical Services Project Reports-- 
Radiant Tube Technology - Component Test and 
Design Verification (Project B.1.1); Ceramic Compos- 
ites - Component Fabrication (Project B.1.2); Thermal 
Shock Behavior - Testing and Modeling (Project B.2.3); 
Physical Property Measurements of High Temperature 
Composites (Project B.2.4); Failure Analysis and Mate- 
rials Characterization (Project B.2.1); Applied and Di- 
rected Basic Research Project Reports--Fundamental 
Studies of Corrosion of Nonoxide/Structural Ceramics 
(Project C.1.1); Gas Boosting of Glassmelting (Project 
C.1.2); High-Temperature Corrosion-Resistant Metal- 
Based Materials for Gas-Fired Systems (Project 
C.1.3); Durability of Nonoxide Ceramics in Simulated 
Heat Treatment Environments (Project C.1.4); —_ 
Temperature Mechanical Properties and Reliability 
(Project Group C.2)--Test Methodology for Tubular 
Components (Project C.2.1); Performance Verification 
of New, Low-Cost Ceramics (Project C.2.2); Tribology 
(Project Group C.3)--Wear Mechanisms in Structural 
Ceramics —e C.3.1); Chemical Surface Interac- 
tions (Project C.3.2); Fabrication Technology and Ad- 
vanced Materials (Project Group C.4)--Mechanical Be- 
havior of Fibers (Project C.4.1); Fiber Preform Proc- 
essing (Project C.4.2); Mechanical Behavior of Cellular 
Ceramics ( —_ C.4.3); Infiltration of Green or Par- 
tially Sintered Ceramics (Project C.4.4). 
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Corrosion & Corrosion Inhibition 


149,380 

DE91623266/GAR PC A03/MF A01 
Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Dept. Desarrollo de Procesos. 
Proteccion de aceros al carbono en plantas G.S. 
(Giridier sulphide): Pte. 7. Efectos de la exposicion 


- al medio ambiente de las capas protectoras de sul- 


furos y posterior tratamiento en condiciones de 
planta. (Carbon steel protection in G.S. (Girldler 
sulphide) plants: Pt. 7. Environment exposure ef- 
fects on iron sulphide scales and subsequent 
treatment in plant conditions). 

O. Lires, C. Delfino, and E. Rojo. 1989, 24p CNEA-D- 
DP-FQP-110 

In Spanish. 

U.S. Sales Only. 


In order to protect carbon steel towers and piping of a 
GS experimental heavy water plant against corrosion 
produced by the action of aqueous solutions of hydro- 
gen sulphide, a method, elsewhere published, was de- 
veloped. Carbon steel exposed to saturated aqueous 
solutions of hydrogen sulphide forms iron sulphide 
scales. In oxygen free solutions, evolution of corrosion 
follows the sequence mackinawite (yields) cubic fer- 
rous sulphide (yields) troilite (yields) pyrrotite (yields) 
pyrite. Scales formed by pyrrotite and pyrite are the 
most protective layers (these are obtained at 130 deg 
C, 2 MPa for a period of 14 days). During a plant shut- 
down procedures, the carbon steel protected with 
those scales is exposed to water and highly humid air; 
under such conditions oxidation is unavoidable. Later, 
treatment in plant conditions does not regenerate 
scales because the composition of regenerated scales 
involves more soluble iron sulphides such as mack- 
inawite and troilite. Therefore, it is not recommendable 
to expose the protective scales to atmospherical con- 
ditions. (Author). (Atomindex citation 22:028094) 


149,381 

DE91623267/GAR PC A03/MF A01 
Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Dept. Desarrollo de Procesos. 
Proteccion de aceros al carbono en plantas G.S. 
(Girldier sulphide): Pte. 8. Influencia del agregado 
del oxigeno y azufre. (Carbon steel protection in 
G.S. (Girldier sulphide) plants: Pt. 8. Oxygen and 


sulphur te’s influence). 
O. fires, C Delfino, and E. Rojo. 1990, 39p CNEA-D- 
DP-FQP-113/301 


In Spanish. 
U.S. Sales Only. 


In order to protect carbon steel of towers and piping of 
a GS experimental heavy water plant against corrosion 
produced by the action of aqueous solutions of hydro- 
gen sulphide, a method, elsewhere published, was de- 
veloped. Carbon steel exposed to saturated aqueous 
solutions of hydrogen sulphide forms iron sulphide 
scales. In oxygen free solutions, evolution of corrosion 
follows the sequence mackinawate (yields) cubic fer- 
rous sulphide (yields) troilite (yields) pyrrotite (yields) 
pyrite. Scales formed by pyrrotite and pyrite are the 
most protective layers (these are obtained at 130 deg 
C, 2 MPa for a period of 14 days). Pyrite formation is 
favoured by an oxidizing agent presence that allows 
the oxidation of sulphur ions to disulphur ions. Elemen- 
tal sulphur or oxygen were used as oxidating agents. 
Variation and operational parameters such as concen- 
tration, temperature, pH, aggregate time, etc. were 
studied. Though little improvement on protective 
scales quality was observed, results do not justify 
operational troubles and the additional costs and effort 
involved. (Author). (Atomindex citation 22:028095) 


149,382 

DE91749079/GAR PC A11/MF A02 

Ecole Nationale Superieure des Mines de Paris 

(France). 

Influence du soufre sur la passivite de I’alliage 600 

en milieu aqueux a 300(sup 0)C. Relations avec la 

corrosion sous contrainte. (influence of sulfur on 

the passivity of inconel 600 in aqueous environ- 

= at . Relationship with stress corrosion). 
esis. 

D. Vancon. Nov 89, 248p FRNC-TH-3690 

In French. 

U.S. Sales Only. 


Dissolution kinetics and repassivation of inconel 600 in 
simulated primary coolant circuits of PWR is studied by 
fast traction experiment under potentiostatic control. 


The notion of elementary electrochemical transient is 
introduced. The model of anodic dissolution - film rup- 
ture allows the calculation of crack growth in constant 
deformation rate tests. When sulfur concentration is 
smaller than 100 micrograms/g the current is low, 
above the current is high. Calculation of crack growth 
from high level current are consistent with experimen- 
tal data. Influence of pH, temperature, solution compo- 
sition are determined. A Comparative study with nickel, 
incoloy 690 and a 19% chromium alloy was carried out 
to understand fast traction phenomena. Chromium 
plays an important part without pollution a protecting 
chromium oxide is formed. In polluted environment 
sulfur prevent nucleation of this compound and chro- 
mium hydroxides are precipitated on the surface. With 
pure nickel there is no passivity in presence of sulfur. 
(ERA citation 91:010360) 
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MIC-91-03177/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Detailed analysis of tubes removed from the Pick- 
ering NGS model heat exchanger rig after various 
exposure times. 

Report no. 90-115-K. 

A. M. Brennenstuhl. c1990, 28p 


The project reported here aimed at understanding the 
poor corrosion resistance of =, NO8800 heat ex- 
changer tubes at the Pickering Nuclear Generating 
Station. A major part of the research involved the in- 
stallation of model heat exchanger rigs at the Pickering 
and Darlington stations. This report presents the re- 
sults of the examination of a number of tubes taken 
from the Pickering rig after exposure to simulated heat 
exchanger conditions over various periods of time. The 
aim of this study was to obtain information on the se- 
quence of events which leads to the pitting process, 
tube perforation and leakage. 


149,384 
N91-22430/3/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Comparison of Corrosion Fatigue Properties of 
6013 bare, alciad 2024 Bare Aluminum Alloy Sheet 
Materials. 

J. Chaudhuri, Y. M. Tan, K. Patni, and A. Eftekhari. 
Mar 91, 34p NIAR-91-8 


A corrosion fatigue test was performed on alclad 2024, 
2024 bare and 6013 bare aluminum alloy sheet materi- 
als to compare their respective corrosion fatigue re- 
sistance. In addition, metallographic and scanning 
electron fractographic examinations of some of the 
tested specimens were performed to evaluate the 
mode of cracking and the nature of failure in these ma- 
terials. It was found that the alclad 2024 material had a 
superior resistance to corrosion as compared to the 
2024 bare and 6013 bare specimens, with the 2024 
bare performing slightly better than the 6013. Fracto- 
graphic and microstructural examinations showed that 
the clad layer of the alclad 2024 provided protection to 
its base metal from corrosion resulting into longer cor- 
rosion fatigue life. The lower corrosion fatigue life of 
the 6013 bare material was due to intergranular corro- 
sion. 


Elastomers 


149,385 

MIC-91-03186/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Analysis of the failure of fiberglass fabric rein- 
forced silicone rubber circular pressure relief duct 
ion Gena F don joint seals at Pickering 
NGS Unit 6 and 7 during the 1990 as found pres- 
sure test. 

Report no. 90-172-K. 

R. J. Lewak. c1990, 22p 


This report details the examination of the failed areas 
of the Units 6 and 7 joint seals as found in the pressure 
test outages at the Pickering Nuclear Generating Sta- 
tion during May 1990. In addition, samples of material 
from Units 6 and 7 in the failed area and other areas 
were tested for tensile strength and hardness along 
with the new polyester fabric reinforced silicone rubber 
seal material in order to determine the relative strength 
and flexibility of the old seal as compared with the new. 
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AD-A235 193/0/GAR PC A03/MF A01 
California Univ., Santa Barbara. Inst. for Polymers and 
Organic Solids. 

High Performance Fibers of Conducting Polymers. 
Technical rept. 1990-1991. 

A. Andreatta, S. Tolito, P. Smith, and A. J. Heeger. 
1990, 16p 

Availability: Pub. in Mol. Cryst. Liq. Cryst., vi89 p169- 
182 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


149,387 

N91-22451/9/GAR PC A06/MF A01 
Technische Univ. Eindhoven (Netherlands). 
ae Behaviour of Oriented Polyethylene 


Ph.D. Thesis. 
L. E. Govaert. 1990, 116p ETN-91-99179 


A phenomenological approach to the deformation be- 
havior of UHMW-PE (Ultra High Molecular Weight-Pol- 
yethylene) fibers, which shows that basically a distinc- 
tion can be made between a linear, reversible (delayed 
elastic) contribution and a strongly nonlinear irreversi- 
ble (plastic) flow contribution, is introduced. The time 
and temperature dependence of the reversible, de- 
layed elastic and the plastic flow contributions to the 
deformation are studied and mathematically charac- 
terized. The obtained stress strain relationship is veri- 
fied in stress relaxation, constant and rate and recov- 
ery experiments at 30C. The stress strain relationship 
is extended to cover temperature and time ranges 
where both the reversible and plastic flow contribu- 
tions are significant. a on dynamic behavior, an 
attempt to rationalize the deformation behavior of gel 
spun ultradrawn UHMW-PE fibers on a molecular basis 
is presented. A mathematical tool to evaluate the vis- 
coelastic behavior of a hybrid composite on the basis 
of the viscoelastic characteristics of its components is 
presented. 


149,388 
N91-23040/9/GAR 
(Order as N91-23021/9/GAR, PC — 
AO: 


) 
Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Industrial Applications of Graphite Fluoride Fibers. 
C. Hung, and D. Kucera. Mar 91, 9p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 156-164. 


National 


Based on fluorination technology developed during 
1934 to 1959, and the fiber technology developed 
during the 1970s, a new process was developed to 
produce graphite fluoride fibers. In the process, pitch 
based graphitized carbon fibers are at first intercalated 
and deintercalated several times by bromine and 
iodine, followed by several cycles of nitrogen heating 
and fluorination at 350 to 370 C. Electrical, mechani- 
cal, and thermal properties of this fiber depend on the 
fluorination process and the fluorine content of the 
graphite fluoride product. However, these properties 
are between those of graphite and those of PTFE 
(Teflon). Therefore, it is considered to be a semiplas- 
tic. The physical properties suggest that this new ma- 
terial may have many new and unexplored applica- 
tions. For example, it can be a thermally conductive 
electrical insulator. Its coefficient of thermal expansion 
(CTE) can be adjusted to match that of silicon, and 
therefore, it can be a heat sinking printed circuit board 
which is CTE compatible with silicon. Using these 
fibers in printed circuit boards may provide improved 
electrical performance and reliability of the electronics 
on the board over existing designs. Also, since it re- 
leases fluorine at 300 C or higher, it can be used as a 
material to store fluorine and to conduct fluorination. 
This application may simplify the fluorination process 
and reduce the risk of handling fluorine. 


149,389 

PAT-APPL-7-697 549/GAR PC NO3/MF A04 
Agricultural Research Service, Washington, DC. 
Sequential Oxidative/Reductive Bleaching and 
Dyeing in a Multicomponent Single Liquor System. 
Patent Application. 

W. N. Marmer, and M. Arifoglu. Filed 9 May 91, 57p 
PB91-202473 

See also PB91-126920. 


This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


It is a first object of the invention to provide bleaching 
greatly superior to that of prior art processes, said 
bleaching providing fibers of a surprizing and unex- 
pectedly high degree of whiteness, low degree of yel- 
lowness and low degree of fiber damage. It is a second 
object of the invention to provide processes which may 
provide oxidative and reductive bleaching and dyeing 
in a single bath. It is another object of the invention to 
utilize the surprizing and unexpected step of employing 
by-products of the initial bleaching (such as urea, 
sodium sulfate) as dye assists during the dyeing step; 
and to produce fiber having much a and 

pastel shades upon dyeing, due to better whiteness 
and less chemical damage (thereby allowing higher 
dye exhaustion and affinity) achieved by the sequential 
oxidative and reductive bleaching of the invention. 


149,390 

PAT-APPL-7-705 417/GAR PC NO3/MF A04 
Agricultural Research Service, Washington, DC. 
Anionically Dyeable Smooth-Dry Crosslinked Cel- 
lulosic Material Created by Treatment of Cellulose 
with Trifunctional or Tetrafunctional Quaternary 
Ammonium Compounds. 

Patent Application. 

E. J. Blanchard, R. J. Harper, and R. M. Reinhardt. 
Filed 24 May 91, 36p PB91-202515 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Anionically dyeable smooth-dry crosslinked cellulose 
is produced by modifying cellulose-containing material 
with a trifunctional or tetrafunctional quaternary ammo- 
nium salt, and a methylol crosslinking agent. The reac- 
tion is typically catalyzed with salts such as zinc nitrate 
or magnesium chloride used either alone or in conjunc- 
tion with citric acid. Types of usable anionic dyes in- 
clude acid, direct, and reactive dyes. The cellulose- 
pce material may be in the form of fibers, 
threads, linters, roving, fabrics, yarns, slivers and 
Paper. 


Iron & Iron Alloys 
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AD-A234 796/1/GAR PC A03/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Optical Methods of Measuring the Roughness of 
the Surfaces of High Precision Steel Balls. 

S. Yan, and E. Zhang. 21 Mar 91, 12p Rept no. FTD- 
ID(RS)T-1272-90 

Trans. of Jiliang Jishu (China) v10 n182 p13-15 1989. 


This article introduces a type of lens reflection section 
which makes use of laser light in connection with 
rough surface scattering to carry out methods for 
measuring the degree of roughness of high precision 
ball surfaces. The principles in this type of method are 
reliable. The design of the instruments is simple. Pro- 
duction costs are low. The environmental require- 
ments are not high. Along with this, it is possible, on 
the presuposition that light path adjustments are not 
carried out, to carry out measurements on steel balls 
with different radii. It is suitable for checks at the pro- 
duction site. On the basis of the theory of light scatter- 
ing, when a one beam unit strength straight laser beam 
is fired into a rough surface, the scattered light scatters 
into space toward various individual directions. 


149,392 

AD-A235 103/9/GAR PC A03/MF A01 
Northwestern Univ., Evanston, IL. Dept. of Materials 
Science. 

NATO Advanced Research Workshop on Measure- 
ment of Residual and Applied Stress Using Neu- 
tron Diffraction Held in Oxford, England on 18-22 
March 1991. 

Technical rept. 

R. A. Winholtz. Apr 91, 19p Rept no. TR-30 

Contract N00014-80-C-1116 


In two phase or composite materials it is possible to 
determine both the macrostresses in the material and 
the average microstresses present in each phase. The 
stress equilibrium relations allowing this separation are 
outlined. It is shown that errors in the unstressed lat- 
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tice parameter lead to errors in only the hydrostatic 
component of the stress tensor. It is thus possible to 
accurately determine the entire deviatoric macrostress 
and microstress tensors without the unstressed lattice 
parameters of the individual phases. Two examples of 
the usefulness of macrostress and microstress meas- 
urements are given. In a SiC-TiB2 microcracking ce- 
ramic composite large hydrostatic microstresses de- 
velop during consolidation due to differential thermal 
contraction. Microcracks form during stressing, relax- 
ing the thermal microstresses. Measurements of this 
relaxation have helped quantify the toughening in this 
system associated with microcracking. Measurements 
in both the ferrite and cementite phases of 1080 steel 
during low cycle fatigue show the proportion of the ap- 
plied load carried by each phase. These results show 
that as the material yields in both tension and com- 
pression, the carbides take a higher fraction of the 
load and thus the stress range experienced by the car- 
bide phase is much higher. 


149,393 
DE91010282/GAR PC A03/MF A01 
Argonne National Lab., IL. 

pee phase separation in binary iron-chromi- 
um ai 


ys. 
K. A. Hawick, J. E. Epperson, C. G. Windsor, and V. 
S. Rainey. Dec 90, 17p ANL/CP-70860, CONF- 
901105-114 
Contract W-31109-ENG-38 
Fall meeting of the Materials Research Society (MRS), 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


A study of chromium-enriched domain growth occur- 
ring binary Fe-Cr alloys quenched from above to vari- 
ous temperatures within the miscibility has been 
made. We present kinetic sequences of in- situ smail 
angle neutron scattering (SANS) data for aging times 
up to 75 hours on alloys containing 20, 30, and 40 
atomic percent chromium. The SANS measurements 
are compared with partial structure functions obtained 
from computer simulations performed on a distributed 
array processor (DAP). We use a pair-potential lattice 
model, but simulate large systems containing up to 16 
million lattice sites. We find agreement between 
the scaled structure factors for our SANS data and 
computer simulated system. 12 refs., 4 figs. 


149,394 

DE91011256/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Penetration in metal targets: A numerical and ex- 
perimental study of the metal-tack fastener ap- 
plied to high strength steels. 

E. L. Hoffman. Feb 91, 42p SAND-90-2433 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


A dynamic finite element analysis was performed to 
study the penetration mechanics of a commercial fas- 
tener called Metal-Tack(reg sign). This study evaluat- 
ed the fastener and identified parametric changes re- 
quired for attachment to AIS! 1070 steel (R(sub c) = 
26), a material harder than the fastener was designed 
for. A set of baseline calculations was performed to 
evaluate the fastener’s performance in yellow brass, a 
much softer material. The analysis indicated that a 
driving energy of 3.03 ft(center dot)lbs was required to 
drive the tack into yellow brass. Excellent correlation 
of this model with experimental data provided confi- 
dence for applying the model to AISI 1070 steel. Tack 
performance was investigated with respect to vari- 
ations in driving energy and tack strength. The results 
demonstrated that increasing driving energy was not 
sufficient for a successful attachment in the steel. An 
increase in tack strength was also required. Higher 
tack strength was obtained by increasing the heat treat 
specification of the tack material, Carpenter R.D.S. 
steel, to obtain a hardness of R(sub c) = 60. With this 
increase in strength and a driving energy of 20.8 
ft(center dot)lb, the results indicated that the tack 
would attach but develop high plastic strain (21.5%) 
during attachment. The calculations were confirmed 
with tests using a high energy pyrotechnic driver devel- 
oped to attach the tack. Finally, a geometry modifica- 
tion intended to reduce stress concentrations in the 
tack was evaluated experimentally but not computa- 
tionally. The experimental results indicated an im- 
provement in the tack strength and attachment quality. 
4refs., 19 figs., 4 tabs. 
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Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). 

Korrosionshaerdighet i havsvatten hos svetsskar- 
var i hoeglegerade rostfria staal. (Corrosion resist- 
ance in welded joints of high alloy stainless steels 
exposed to seawater). 

S. Henriksson. Aug 90, 58p SVF-375 

In Swedish. 

U.S. Sales Only. 


Pipes of the two high-alloy stainless steels, Avesta 254 
SMO (20 Cr 18 Ni 6.1 Mo 0.2 N) and Sandvik SAF 
2507 (25 Cr 7 Ni 4 Mo 0.3 N) have been weld jointed in 
various ways and exposed to chlorinated (approx. 1 
ppm Cl(sub 2)) seawater at 30 and 40 degrees C 
during five months and at 45 degrees C during two 
months. Sheet specimens, surface contaminated with 
carbon steel or stainless weld spatter, were simulta- 
neously tested. The results are briefly summarized. 1. 
The weld jointed pipes of 254 SMO and SAF 2507 
were, irrespective of the welding procedure used, fully 
corrosion resistant at 30 and 40 degrees C. 2. At 45 
degrees C max 1 mm deep -— corrosion was 
formed in some 254 SMO (88.9 x 3.05 mm) welds. The 
corrosion was mainly caused by weld defects resultin 
in a too high degree of mixture with the base material. 
Defects of this type seem to be more important than 
an unsufficiant gas protection (Ar + 100 ppm O(sub 
2)). 3. No corrosion was initiated in the surface of the 
sheet specimens that were contaminated with carbon 
steel or stainless weld spatter. (author). 


149,396 

DE91773694/GAR PC A03/MF A01 
eas” Materialpruefungsanstalt, Stuttgart (Germa- 
ny, F.R.). 

Investigation of the structural formation, tough- 
ness and strength of the heat affected zone by 
means of weld simulated specimens of 1% CrMoV 
steel. Final repori. 

H. Theofel, and K. Maile. Dec 88, 44p MPA-12/1988 
U.S. Sales Only. 


The aim of the project was to determine the creep de- 
formation and creep rupture behaviour of different mi- 
crostructures from the heat affected zone. They were 
produced in larger volumes by overheating simula- 
tions. In the creep tests, which had all been carried out 
at a temperature of 550deg C, maximum test durations 
of 15 000 h were reached. Creep diagrams for rupture 
and for elongations of 0.2 and 1% are shown. Dia- 
grams, in which the determined values for creep rup- 
ture strength were plotted versus the peak tempera- 
ture of overheating simulation are presented. They 
reveal that the isochrones in a range of approx. 800 to 
1100deg C fall below the scatterband of the base ma- 
terial. The minimum creep rate of the simulated struc- 
— up to factor 250 at same applied stress. 
orig.). 


149,397 

MIC-91-03168/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

lron-bismuth oxide displaying potential dependant 
n and p-type behaviour. 

Report no. 90-27-K. 

L. C. Schumacher. c1990, 20p 


This study sought a more comprehensive understand- 
ing of the intrinsic properties of the mixed oxide sys- 
tems and greater appreciation of the full breadth of 
semiconductor behaviour possible as a function of 
metal composition. Specifically, interest was focussed 
on: 1) oxides in which the metal species have a high 
action mobility and hence can readily diffuse; and 2) 
oxides exhibiting high oxide ion mobilities in addition to 
possessing a metal species (or several metal species) 
with an appropriate redox potential(s) in the vicinity of 
the O2 potential. 


149,398 

PB91-189977 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Boulder, CO. Fracture and Deformation Div. 
Discontinuous Yielding during Tensile Tests at 
Low Temperatures. 

Final rept. 

R. P. Reed, and N. J. Simon. 1990, 10p 

Sponsored by Department of Energy, Washington, DC. 
Pub. in Advances in Cryogenic Engineering, v36 
p1077-1086 1990. 


The effects of temperature and coolant on the initi- 


ation of discontinuous yielding were studied. As the 
temperature is increased above 4 K, discontinuous 
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yielding begins at higher stresses and strains; discon- 
tinuous yielding is not present at temperatures above 
30 K. Results are interpreted in terms of macroscopic 
heat balances and localized generation of heat from 
moving dislocations. 


149,399 

PBS1-194795 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Chemical Engineering Science Div. 
High-Temperature Thermal Properties of UNS 
$44004 Using Multivariant Analysis. 

Final rept. 

L. J. Freiberger, and J. W. Bransford. 1990, 10p 
Sponsored by National Aeronautics and Space Admin- 
istration, Huntsville, AL. George C. Marshall Space 
Flight Center. 

Pub. in Advanced Earth-to-Orbit Propulsion Technolo- 
gy 1990, vi p113-122. 


In order to model the thermal behavior of steel alloys in 
the temperature range at which ignition and combus- 
tion may occur, their thermophysical properties at tem- 
peratures up to their melting points, approximately 
1600 to 1800 K for many iron, nickel and cobalt-based 
alloys, must be known. Published values of thermal 
conductivity, specific heat, and emissivity are either 
given for much lower temperatures or are absent for 
alloys of special interest. Therefore, the development 
of a simple experimental method coupled with a nu- 
merical technique that can be used to extrapolate ex- 
isting data or to estimate property values where no 
data exists was undertaken. The paper describes the 
experiment and numerical technique. The application 
of the procedures to estimate the thermophysical 
properties of UNS S44004 (AISI 440-C) are discussed. 


149,400 

PBS1-195321 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Rate of Pyrite Bioleaching by ‘Thiobacillus fer- 
rooxidans’: Results of an interlaboratory Compari- 
son. 

Final rept. 

G. J. Olson. 1991, 3p 

Pub. in Applied and Environmental Microbiology 57, n3 
p642-644 Mar 91. 


Ten laboratories participated in an interlaboratory 
comparison of determination of bioleaching rates of a 
pyrite reference material. A standardized procedure 
and a single strain of Thiobacillus ferrooxidans were 
used in the study. The mean rate of bioleaching of the 
pyrite reference material was 12.4 mg of Fe per liter 
per h, with a coefficient of variation (percent relative 
standard deviation) of 32% as determined by eight lab- 
oratories. These results show the precision among lab- 
oratories of the determination of rates of pyrite bio- 
leaching when a standard test procedure and refer- 
ence material are used. 


149,401 

PBS1-195404 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Characterization by High Performance Liquid 
Chromatography (HPLC) of the Solubilization of 
Phosphorus in Iron Ore by a Fungus. 

Final rept. 

E. J. Parks, G. J. Olson, F. E. Brinckman, and F. 
Baldi. 1990, 7p 

= Jnl. of Industrial Microbiology 5, n2-3 p183-189 
1 " 


The value of iron ore is adversely affected by phospho- 
rus in concentrations over 0.03 percent by weight. The 
present research concerns using metabolic products 
of fungi to leach insoluble phosphates (hydroxyapatite) 
from ores. lon chromatography was used to measure 
metabolization of glucose into acidic fragments. The 
rate and products of glucose degradation depend on 
both the chemical composition of the growth medium 
(buffered or not) and incubation conditions (shaken or 
quiescent). The principal products are identified as 
oxalic acid and tautomers of propylene dicarboxylic 
acid, mainly itaconic acid. Slow metabolization of the 
latter generates more oxalic acid. Aliphatic acids were 
not detected. Both iron ore phosphate and calcium 
phosphate are partially solubilized by either the spent 
broth or aqueous oxalic acid. Solubilization of ore 
phosphorus is greatly assisted by hydrochloric acid 
added to the spent broth in small increments. The data 
suggest biological and chemical leaching procedures 
for iron ore dephosphorization. 


149,402 


PB91-206433/GAR PC A06/MF A01 
Air Products and Chemicals, Inc., Allentown, PA. 
Development of a Submerged Combustion Steel- 
making System. Annual Report, January-Decem- 
ber 1989. 

C. E. Baukal, M. D. Lanyi, and D. C. Winchester. Mar 
90, 115p GRI-91/0065 

Contract GRI-5086-235-1393 

See also PB90-193061. Sponsored by Gas Research 
Inst., Chicago, IL. 


The research from January to December 1989 fo- 
cused on field experimentation. One set of experi- 
ments was conducted in a Universal Refining Vessel. 
The final test there showed that a swirling tuyere 
design did not control the natural gas leakage through 
the vessel refractory encountered during the previous 
tests in 1988. A second set of experiments in 1989 
was conducted in a 2-ton basic oxygen furnace. A new 
3-passage tuyere with a specially designed mounting 
arrangement effectively solved the leakage problem 
through the refractories. Concerns over the high rate 
of refractory erosion and other equipment problems re- 
sulted in early termination of the first test. Following 
replacement of the refractory with a more erosion-re- 
sistant lining, the initial experiment was repeated with 
considerably more success. During the next experi- 
ment, control of molten metal oe became the pri- 
mary challenge. Analysis of data collected during the 
second experiment appeared to indicate that sub- 
merged combustion was adding a significant amount 
of energy to the molten metal bath. But, further testing 
is required to remove the large uncertainties intro- 
duced by the rather limited experience together with 
the large number of assumptions required to make the 
analysis. Further testing is needed to obtain more de- 
finitive data and to develop an operating scheme to 
control molten metal slopping. 
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AD-A234 536/1/GAR PC A03/MF A01 
aaa Research and Engineering Lab., Hano- 
ver, NH. 

Lubricants at Low Temperatures. 

Technical digest. 

D. Diemand. Dec 90, 25p Rept no. CRREL-TD-90-1 


Lubricants represent the single most critical problem 
encountered by vehicles in cold regions. A vehicle lu- 
bricated for use in temperature regions will simply not 
operate in an extremely cold environment. A chunk of 
heavy gear oil can be used to pound nails at -40C. 
Thus it is of the utmost importance to ensure that all 
lubricants used in the vehicle be chosen with low-tem- 
perature operation in mind, including engine oil, gear 
oil, grease transmission fluid, hydraulic fluid and brake 
fluid. Lubricants must have a sufficiently low viscosity 
for low-temperature use and must also be able to dif- 
fuse over all surfaces requiring lubrication and to per- 
meate the pores and surface cracks of metals. The 
use of unsuitable lubricants may result in channeling, 
dry gears and bearings, difficult starting and shifting, 
quick wear, and deterioration of engines, engine at- 
tachments and chassis. 


149,404 


AD-A234 688/0/GAR PC A01/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Geology. 
Formation of a Solid Lubricant in Boron Carbide by 
Nitrogen lon Implantation and Laser Annealing. 

R. R. Reeber, R. P. Kusy, N. Yu, and W. K. Chu. 12 
Mar 90, 5p ARO-26246.1-MS, 

Contract DAAL03-89-C-0002 

Availability: Pub. in Applied Physics Letters, v56 n11 
p1075-1077, 12 Mar 90. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
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Relation of Hertzian contact pressure to friction 
behavior of self-lubricating boric acid films. 

A. Erdemir, R. A. Erck, and J. Robles. Feb 91, 26p 
ANL/CP-72642, CONF-9104187-2 

Contract W-31109-ENG-38 

International conference on metatlurgical coatings and 
thin films, San Diego, CA (USA), 22-26 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


The effect of Hertzian contact pressure on the friction 
coefficient of self-lubricating boric acid (H(sub 
3)BO(sub 3)) films was investigated by sliding steel 
and ceramic balls against boric oxide (B(sub 2)O(sub 
3)) coated steel and ceramic disks under a wide range 
of contact loads. Self-lubricating H(sub 3)BO(sub 3) 
films result from a spontaneous chemical reaction be- 
tween water molecules and B(sub 2)O(sub 3) coatings 
in humid air. Mean initial Hertzian contact pressures in 
the range of 0.3 to 1.6 GPa, were created between 
balls and B(sub 2)O(sub 3)-coated disks by varying ap- 
plied load and the radius of balls. It was demonstrated 
that an inverse relation exist between friction coeffi- 
cient and Hertzian contact pressure. Using the Hertzi- 
an contact model, the shear strength of H(sub 
3)BO(sub 3) films was estimated to be approximately 
22.9 MPa, which is comparable to that of MoS(sub 2), 
reported as 24.8 MPa. 8 refs., 3 figs., 1 tab. 
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Combined solid and liquid lubrication of silicon ni- 
tride under boundary conditions. 

O. O. Ajayi, A. Erdemir, J. H. Hsieh, R. A. Erck, and 
G. R. Fenske. Feb 91, 42p ANL/CP-72667, CONF- 
910478-2 

Contract W-31109-ENG-38 

Society of Tribologists and Lubrication Engineers 
(STLE) conference, Montreal (Canada), 29 Apr - 2 May 
1991 — by Department of Energy, Washing- 
ton, DC. 


In spite of their prospects for tribological applications, 
the high friction and wear of ceramic materials under 
dry sliding contact necessitate the need for lubrication. 
Results of the present study showed that an effective 
way of lubricating ceramic surfaces under boundary 
conditions at room and high temperatures was the si- 
multaneous application of solid (soft metal) and liquid 
lubricants (oil). Compared to dry sliding of uncoated 
materials, oil lubricated sliding of ion-beam-assisted- 
deposition (IBAD) Ag-coated Si(sub 3)N(sub 4) surface 
resulted (for the conditions tested) in a decrease of the 
friction coefficient by a factor of 18 (0.8 to 0.05) and of 
the wear rate by more than four orders of magnitude 
((approx)10(sup (minus)4) to (approx) 10(sup (minus)8) 
mm(sup 3)N(sup (minus)1)m(sup (minus)1)). The Ag 
coating was effective in preventing ceramic-to-ceramic 
contact under boundary-lubricated regimes. The only 
drawback observed in the present study was the oc- 
currence of a chemical interaction between the Ag film 
and sulfur from the oil which reduced the durability of 
the Ag film. 7 refs., 8 figs., 4 tabs. 
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Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
PM-200 Lubrication System. 
H. E. Sliney. Mar 91, 9p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 189-196. 


National 


Plasma sprayed composite coating of metal-bonded 
chromium carbide with additions of silver and thermo- 
chemically stable fluorides were previously reported to 
be lubricative in pin on desk bench tests from room 
temperature to 900 C. An early coating formulation of 
this type, designated as PS-200, was successfully 
tested as a cylinder coating in a Stirling engine at a 
TRRT of 760 C in a hydrogen atmosphere, and as a 
backup lubricant for gas bearings to 650 C. A subse- 
quent optimization program has shown that tribological 
properties are further improved by increasing the solid 
lubricant content. The improved coating is designated 
as PS-212. The same powder formulation was used to 
make free-standing powder metallurgy (PM-212) parts 
by sintering or hot isostatic pressing. The process is 
very attractive for making parts that cannot be readily 
plasma sprayed such as bushings and cylinders that 
have small bore diameters and/or high length to diam- 
eter ratios. The properties of coatings and free-stand- 
ing parts fabricated from these powders are reviewed. 
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PB91-203810 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Ceramics Div. 

Characterization of Tricresyiphosphate Lubricat- 
ing Films by Micro-Fourier Transform Infrared 
Spectroscopy. 

Final rept. 

J. M. Perez, C. S. Ku, P. Pei, B. E. Hegemann, and 
S. M. Hsu. 1990, 9p 

Pub. in Tribology Transactions 33, n1 p131-139 1990. 


The characterization of tricresylphosphate lubricating 
films by use of micro-Fourier Transform Infrared Spec- 
troscopy is reported. The study uses a combination of 
test methods to establish the sequence of chemical 
reactions that result in the formation of anti-wear films 
observed. A four-ball wear test sequence, using a 6 
microliter sample to increase test severity, generated 
the tribological films. A pressurized differential scan- 
ning calorimeter (DSC) was used to obtain oxidized 
samples at various temperatures. The wear contact 
temperatures are estimated by comparison of the 
spectra analyses of the oxidation products to the wear 
film analyses. The combination of test methods is 
rapid and reliable. DSC oxidation and spectra analyses 
coupled with the sequential wear test method enabled 
characterization of the films formed. The approach is 
useful in evaluating additive effectiveness. 
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DE91010157/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Modeling irradiation-induced grain boundary seg- 
regation in stainless steels. 

E. P. Simmonen, L. A. Charlot, and S. M. Bruemmer. 
1991, 23p PNL-SA-18903 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


Irradiation-induced segregation of silicon and irradia- 
tion-induced depletion of chromium near grain bound- 
aries are modeled to evaluate potential influences on 
irradiation-assisted stress corrosion cracking. Model 
calculations predict that significant silicon enrichments 
will be established at grain boundaries. However, pre- 
dicted enrichments exceed measured enrichments. 
Calculations of chromium depletion are in accord with 
measured irradiation-induced chromium depletion 
near irradiated grain boundaries. Predicted grain 
boundary silicon concentrations are greater than a 
monolayer coverage and the enriched layer is less 
than 1 nm thick. Chromium concentrations are predict- 
ed to decrease by about 50% with a depletion width of 
several nm. Differences between irradiation- induced 
and thermally-induced grain boundary microchemis- 
tries are discussed and related to current understand- 
ing of interfacial chemistry effects on IGSCC. 19 refs., 
10 figs. 
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S. Nikzad, W. F. Calaway, M. J. Pellin, C. E. Young, 
and D. M. Gruen. 1990, 16p ANL/CP-71709, CONF- 
901105-111 

Contract W-31109-ENG-38 

Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are. illegible in microfiche 
products. 
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An open question remains as to whether molecules 
form as a result of simultaneous ejection of neighbor- 
ing atoms from a solid or because of a molecular band 
that exists in the solid metal target before sputtering. 
This was addressed by sputtering experiments using a 
binary target, where the constituents of the sputtered 
molecules may not occupy nearest neighbor sites in 
the crystal. A study was conducted on single crystals 
of three metal-sulfides with two different lattice struc- 
tures, using laser post-ionization mass spectrometry to 
detect neutral sputtered species. The single crystals 
used for these experiments were synthetically grown 
CdS and ZnS with the Wurtzite structure, and natural 
FeS(sub 2) with the cubic structure. The FeS(sub 2) 
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samples were ultrasonically cleaned with trichloroeth- 
ane, acetone, and methanol before insertion in the uhv 
chamber. The latter two solvents were used to clean 
CdS and ZnS. In sputtering metal sulfides of different 
structures, sputtered molecules with constituents that 
do not have a bond in the solid were observed. In the 
case of the metal dimers, the sputtered atom exceeds 
in number the metal dimer, whereas S is predominantly 
sputtered as S(sub 2) from all three samples. The re- 
sults presented in this paper also suggest that some 
form of recombination mechanism (inside or outside 
the solid) is responsible for formation of molecules. 
Our data also show that the sputtered molecules form 
a significant percentage of the sputtered species. 
Therefore, it is important for quantitative analyses to 
obtain an accurate measure of molecular sputtering 
yields. 20 refs., 3 figs. (DP) 
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Oak Ridge National Lab., TN. 

Non-destructive monitoring of microbial biofilms 

at solid-liquid interfaces using on-line devices. 

D. E. Nivens, J. Q. Chambers, and D. C. White. 

1990, 22p CONF-9010138-3 

a AC05-840R21400, Grant NO00014-88-K- 
1777 

International congress on microbially influenced corro- 

sion, Knoxville, TN (USA), 7-12 Oct 1990. Sponsored 

by Department of Energy, Washington, DC. 


Corrosion, biofouling, and related problems have been 
an impetus for investigating interactions between 
microorganisms and solid surfaces. In recent years, a 
number of studies have been performed to assess the 
damages caused by microbial influenced corrosion 
(MIC). In a number of these studies, electrochemical 
techniques have monitored the performance of metal 
surfaces exposed to bacteria. However, most of these 
methods can only indirectly detect the presence of bio- 
films. In this paper, two non-destructive on-line moni- 
toring devices, attenuated total reflection Fourier 
transform infrared spectroscopy (ATR-FT/IR) and the 
quartz crystal microbalance (QCM) were used to di- 
rectly monitor biofilm formation. These devices have 
been developed to study the initial fouling process and 
subsequent biofilm development and not merely the 
effects of the living film on the host material. The ATR- 
FT/IR technique provides information about biomass, 
exopolymer production, and the nutritional status of 
microbial biofilms. The QCM provides a direct measure 
of biomass. ATR-FT/IR and QCM detect 10(sup 6) and 
10(sup 4) Caulobacter crescentus cells/cm(sup 2), re- 
spectively. Both techniques can be coupled with elec- 
trochemical methods for deeper insight into mecha- 
nisms of MIC. 20 refs., 2 figs, 
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DE91749046/GAR PC A08/MF A01 
CEA Centre d’Etudes Nucleaires de Grenoble 
(France). 

Etude des effets de l’irradiation electronique sur 
les proprietes des copolymeres ferroelectriques 
P(VDF - TrFE). (Study of electron irradiation ef- 
fects on properties of ferroelectric copolymers 
polyvinylidene fluoride-polytretrafluorethylene). 
Thesis. - 

F. Macchi. Apr 90, 161p FRCEA-TH-320 

In French. 

U.S. Sales Only. 


Several types of defects are observed by irradiation 
with 0.1 MeV and 3 MeV electrons of polyvinylidene 
fluoride-polytetrafluorethylene copolymers. These de- 
fects are more particularly free radicals (evidenced by 
EPR), produced by removal of fluorine and hydrogen 
atoms, creating cross linking and double bonds (evi- 
denced by UV spectroscopy). Physical radiation ef- 
fects are observed by differential scanning calorimetry, 
X-ray diffraction, dilatometry, mechanical moduli and 
complex dielectric constant. The crystallinity is de- 
creased by irradiation leading to lower elastic moduli. 
Curie point is much lower after irradiation which is ex- 
plained by creation of polarization defects crystallite 
fragmentation and dilatation of crystal lattice. These 
two last effects decrease also the melting point. When 
the radiation dose increases the ferroelectric transition 
temperature decreases the ferroelectric ordering is no 
more established. In the crystal phase a dipolar glass 
type transition is observed. (ERA citation 91:010534) 
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Institut National des Sciences et Techniques Nu- 
cleaires, Gif-sur-Yvette (France). 

Effet des solutes Si, Ge, Sb sur la germination des 
cavites et la migration des lacunes dans du nickel 
irradie aux electrons. (Effects of the solutes Si, Ge, 
Sb on ca’ germination and vacancy migration in 
nickel irradiated with electrons). 

Thesis. 

Jan 88, 147p CEA-INSTN-PAS-90-9-1 

In French. 

U.S. Sales Only. 


After a bibliographie review of nickel swelling under ir- 
radiation, cavity germination is compared in nickel and 
nickel alloys respectively with 0.8 at% Si, 0.8 at% Ge, 
0.1 at% Sb and 0.8 at% Sb. A model is used for the 
calculation of germination rate of cavities in function of 
enthalpy of vacancy formation, and enthalpy of de- 
fects migration. Effects of solutes on vacancy migra- 
tion are determined by positons annihilation. Cavity 
germination is examined by in situ irradiation with a 
high voltage electron microscope. (ERA citation 
91:010336) 
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National Aeronautics and Space Administration, 
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Tribological Characteristics of Silicon Carbide 
Whisker-Reinforced Alumina at Elevated Tempera- 
tures. 

C. Dellacorte. Apr 91, 45p NAS 1.15:103799, E- 
5990, NASA-TM-103799 


The enhanced fracture toughness of whisker rein- 
forced ceramics makes them attractive candidates for 
sliding components of advanced hear engines. Exam- 
ples include piston rings and valve stems for Stirling 
engines and other low heat rejection devices. Howev- 
er, the tribological behavior of whisker reinforced ce- 
ramics is largely unknown. This is especially true for 
the applications described where use temperatures 
can vary from below ambient to weil over 1000 C. An 
experimental research program to identify the domi- 
nant wear mechanism(s) for a silicon carbide whisker 
reinforced alumina composite, SiCw-Al203 is de- 
scribed. In addition, a wear mechanism model is devel- 
oped to explain and corroborate the experimental re- 
sults and to provide insight for material improvement. 
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PB91-190017 Not available NTIS 
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Comparison of Standard Test Methods for Non-Lu- 
bricated Sliding Wear. 

Final rept. 

A. W. Ruff. 1989, 9p 

Pub. in Wear 134, n1 p49-57 1989. 


The paper analyzes non-lubricated sliding wear data 
obtained using three standard test methods and ge- 
ometries: block-on-ring, crossed-on-cylinder, and pin- 
on-disk. The data discussed here were obtained in in- 
terlaboratory testing programs where the conditions 
were Carefully specified, and where the test materials 
were provided to the different laboratories. Such an 
approach should provide the most consistent data and 
should allow direct comparison of the intrinsic charac- 
teristics of the different test methods. However, results 
showed that when the above mentioned three tests 
were carried out under similar load and speed condi- 
tions, the typical within-laboratory variation in repro- 
ducing wear volume measurements in metal-on-metal 
sliding ran from 21% to 57%. By comparison, 
using standard test methods one finds the variation to 
be about 5% for abrasive wear, and about 5% for ero- 
sive wear. 
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PB91-190025 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Ceramics Div. 

Sliding Wear Studies of Nickel-Copper Composi- 
t' lodulated Coatings on Steel. 

Final rept. 

A. W. Ruff, and Z. X. Wang. 1989, 14p 

Pub. in Wear 131, n2 p259-272 1989. 


Sliding wear measurements have been conducted on 
Ni-Cu composition-modulated coatings on steel. The 
coatings consisted of alternate layers of nickel and 
copper with layer spacings of 10 nm and 100 nm. Pure 
nickel and pure copper coatings were also prepared in 
the same way and studied. The coated steel cylinders 
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were slid against 52100 steel in a crossed-cylinder test 
under clean conditions without lubrication at various 
loads and sliding distances. It was found that the most 
wear-resistant coating was the one having the small- 
est layer spacing. This effect was most pronounced at 
low loads. Both composition-modulated coatings 
showed less wear than coatings of pure Cu and Ni 
from the same solution. The Jayer microstructure in 
these coatings is believed to provide internal barriers 
to wear damage that lead to the improvements in wear 
resistance. Results from examination of the worn 
a and collections of wear debris are also de- 
scribed. 
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(France). 

A tivity of CO2-, CO- and YAG-Laser Beams 
by Different Metallic Alloys. 

G. Stern. 5 Nov 90, 36p ISL-CO-233/90 

Presented at the Conference on Laser Treatment of 
Materials (3rd), ECLAT ‘90, Erlangen, Germany, Sep- 
tember 17-19, 1990. 


The analysis of metallurgical structure transformation 
under the action of cw laser heat treatment calls for 
the use of an improved heat transfer model to be ap- 
plied to the different metallic alloys under investiga- 
tion. Its application needs accurate information about 
absorptivity at the wavelength of the laser used, at any 
temperature. The information being often incomplete, 
ISL has developed a multilaser calorimetry device in 
connection with a vacuum furnace which allows to de- 
termine the absorptivity at CO2, CO and YAG-laser 
wavelengths of weakly alloyed steels (S5NCD16, 
35CD4), titanium and titanium alloy (TA6V) as a func- 
tion of surface condition, temperature and laser beam 
polarization. Experimental data measured on polished, 
ground and milled surfaces of 35NCD16 steel speci- 
mens have shown that absorptivity is strongly depend- 
ent on surface condition. Milled surfaces of 35NCD16 
steel which are characterized by an arithmetic average 
roughness varying between 0.8 and 3.6 micrometers 
show an absorptivity situated between 6.5% and 
12.5% for CO2-laser wavelength. Temperature effects 
on the absorptivity were determined by adjoining a 
vacuum furnace to our eo -T device. As tempera- 
ture increases from 20 to 800 C, polished 35NCD16 
steel specimens show absorptivity to increase from 
5.2% to 10.5% at CO2-laser wavelength, from 8.7% to 
15.5% at CO-laser wavelengths and from 29.6% to 
31.2% at YAG-laser wavelength. 
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California Univ., Los Angeles. Dept. of Civil Engineer- 
ing. 

Micromechanics of an Extrusion in High-Cycle Fa- 
tigue with Creep. 

T. H. Lin, S. R. Lin, and X. Q. Wu. Dec 90, 6p 
Contract N00014-86-K-0153 

Availability: Pub. in Jni. of Applied Mechanics, v57 
p815-820 Dec 90. Available only to DTIC users. No 
copies furnished by NTIS. 


Extrusions and intrusions often are sites of fatigue 
cracks. The extent of extrusions is important in fatigue 
crack initiation. Metals often are subject to fatigue 
loadings at elevated temperatures. At temperatures 
below one half of the as temperature slip is the 
main mechanism of inelastic deformation. In this study, 
an aluminum polycrystal loaded in this temperature 
range is considered. A most favorably oriented crystal 
located at a free surface of a f.c.c. polycrystal subject 
to creep under cyclic tension and compression of high- 
cycle fatigue is considered. An extrusion in this crystal 
is shown to be produced by a positive slip in one thin 
slice P and a negative slip in a closely located slice Q. 
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Advanced Processing and Properties of High Per- 
formance Alloys. 

Final rept. 

D. A. Koss. 4 Apr 91, 32p Rept no. TR-18 

Contract N00014-86-K-0381 


Progress is reviewed for a research program whose 
purpose was to establish a broad-based understand- 
ing of the application and consequences of advanced 
processing techniques, especially as they influence 
the strength and fracture resistance of high perform- 
ance structural alloys. The research areas are as fol- 
lows: (1) the mechanism of strain-induced void/pore 
linking during ductile fracture, (2) the influence of po- 
rosity of low cycle fatigue mechanics, (3) processing 
and properties of copper/niobium alloys, (4) the defor- 
mation of rapidly solidified titanium alloys at elevated 
temperatures, (5) strain-path effects on fracture, and 
(6) a new age-hardenable beta titanium alloy. 
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Puerto Rico Univ., Mayaguez. Dept. of General Engi- 
neering. 

Fatigue Crack Tip Plastic Strain Range Measure- 
ment Studies in Two Titanium Alloys. 

Final rept. 1 Jun 89-31 May 90. 

P. K. Mazumdar. Jan 91, 47p AFOSR-TR-91-0234, 
Contract F49620-89-C-0064 


This program started with objectives to: (a) improve 
existing laboratory facilities to enhance research capa- 
bilities, (b) create interest of science and engineering 
among undergraduate students, (c) conduct analytical 
and experimental works on localized deformation in fa- 
tigue. Though we have been able to do quite well in 
improving the laboratory facilities, frequent breakdown 
and malfunction of our servohydraulic testing machine 
have halted our progress in experimentations with tita- 
nium alloys. To avoid such unfortunate situations in the 
future, measures are now being taken to further im- 
prove our current facilities. Emphasis is placed on the 
analytical efforts which have yielded two technical 
papers thus far. 
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J. M. Howe, and A. W. Thompson. 1 Feb 91, 42p 
MEMS-ALC-14, AFOSR-TR-91-0400, 

Grant AFOSR-90-0033 


Research in the first year of this program has exam- 
ined mechanical behavior and creep of titanium alu- 
minide alloys, both based on Ti3AI and TiAl, with the 
goal being better understanding of relation ships be- 
tween microstructure and mechanical properties of 
these intermetallic compound-based alloys. Detailed 
microstructural characterization has been conducted 
for both types of aluminide alloys. For Ta additions to 
TiAl alloys, which are thought to improve ductility, low- 
ered stacking fault energy and increased —— 
have been found. For a Ti3Al-based alloy, detail 
stress and temperature dependences of creep have 
been measured, and a strong microstructural depend- 
ence of creep properties has n established. 
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Microstructure, Plastic Deformation and Mechani- 
cal Properties of Mechanically Alloyed NiAl and 
NIAI Based Alloys. 

Annual technical rept. 15 Feb 90-15 Feb 91. 

M. Dollar, P. Nash, S. Dymek, and S. J. Hwang. 12 
Apr 91, 56p IIT-5-54718-1, AFOSR-TR-91-0449, 
Grant AFOSR-90-0152 


Nickel aluminide (NiAl) and NiAl based alloys have 
been produced by mechanical alloys (MA) and hot ex- 
trusion, resulting in material which was fully dense, 
with a homogeneous, bimodal distribution of oxide par- 
icles and with a fine grain size of less than 1 microme- 
ters. Mechanical properties of the MA alloys have 
been studied by compression testing from room tem- 
perature to 1300 K in air. Yield strengths ranged from 
1453 MPa to 32 MPa depending on material and test 
temperature. The MA materials showed a consider- 
able compressive ductility at room temperature (great- 





er than 11.5%) without any microcracki a con 
served. A ductility minimum was observed at 800K in 
all MA materials which is deduced to be due to dynam- 
ic strain aging. The effects of microstructure on the 
mechanical properties are discussed. Transmission 
electron microscopy has been carried out in order to 
characterize deformation mechanisms. < 001 > slip 
was found to be predominant but a strong evidence of 
< 011 > slip was also —- The occurrence of < 
001 > and < 011 > slip vectors satisfies general re- 
quirement for plasticity and explains significant room 
temperature ductility of MA NiAl. Cast NiAl has been 
also investigated for comparison with the MA materi- 
als. It exhibited a poor ductility (2.3%) and only < 001 
> dislocations were observed. < 001 > slip provides 
only three independent slip systems and the number of 
independent slip systems is insufficient. The differ- 
ences between cast and MA NiAl are discussed. 
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Byetic Deformation, Damage, and Effects of Envi- 
ronment in the Ni3Al Ordered Alloy at Elevated 
Temperature. 

Final technical rept. 1 Dec 87-1 Dec 90. 

S. D. Antolovich, and G. Webb. 29 Mar 91, 104p 
AFOSR-TR-91-0446, 

Grant AFOSR-87-0162 


The objective of this study is an experimental determi- 
nation of the effect of composition, temperature, and 
environment of the fatigue crack propagation resist- 
ance of Ni3Al polycrystalline alloys. An analytical 
model for yield strength is introduced. The model utili- 
ties a thermodynamic framework which is consistent 
with presently observed characteristics of yielding in 
Ni3Al, including strain rate independence and thermal 
reversibility. Two alloy compositions were evaluated 
with the same equivalent stoichiometry and process- 
ing history. Both alloys were single phase, substoichio- 
metric B-doped compositions, one binary Ni-Al, one 
ternary Ni-Al-Cr. The mean linear intercept grain size 
of the ternary alloy was 3 times smaller than that of the 
binary alloy. An additional heat treatment was used to 
grow identical grain sizes in the binary and ternary 
alloys. These alloys were then used to evaluate the 
Chromium effect on the elevated temperature defor- 
mation properties. The materials were subjected to 
tensile cyclic loads and fatigue crack propagation test- 
ing at ambient and elevated temperature in both air 
and vacuum environments. Results from static and 
cyclic testing indicated that the grain boundary cohe- 
sive strength of the Ni-Al-Cr ternary alloys was lower 
than that of the Ni-Al alloys at ambient temperatures. 
At elevated temperatures stress-assisted oxygen diffu- 
sion along grain boundaries sign ificantly reduces the 
grain boundary strength of the Ni-Al alloys and results 
in degradation of the mechanical properties. 


Ab-A235 279/7/GAR 
California Univ., Irvine. 
Grain Boundary Cavitation Processes in a Ni3Al 
Alloy at Elevated Temperatures. 

Final rept. 1 Jul 89-30 Dec 90. 

J. C. Earthman, and E. J. Lavernia. 25 Mar 91, 65p 
AFOSR-TR-91-0398, 

Contract AFOSR-89-0435 


Fundamental studies of directional solidification and 
the mechanisms of intergranular cavitation in an ad- 
vanced Ni3Al alloy have been conducted. The experi- 
mental program includes a detailed examination of the 
growth kinetics of grain boundary cavities that lead to 
high temperature rupture. The results obtained have 
been analyzed and compared to those anticipated 
from existing theoretical models. 
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149,425 

DES 1009932/GAR 

Oak Ridge National Lab., TN. 
Processing and mechanical properties of Ni3Al- 
based intermetallic composites. 

V. K. Sikka, E. K. Ohriner, and L. F. Allard. 1991, 19p 
CONF-910343-1 

Contract AC05-840R21400 

Symposium on powder metallurgy in aerospace and 
defense technologies, Tampa, FL (USA), 4-6 Mar 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


The fabrication, microstructures, and properties of 
nickel-aluminide-based composites are described. In 
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all cases, the composites were examined as-fabricat- 
ed and after exposure for 100 h at a temperature of 
1100(degrees)C. The thermal exposure was used to 
check for reactions and thermal stability of the rein- 
forcement. The thermally stable and inert reinforce- 
ments for the Ni(sub 3)Al matrix are NbC, TiC, HfN, 
and TiN. The TiC composite through XD(trademark) 
addition appears to enhance the cast properties at 
room temperature and high temperature, and can 
probably be used for certain cast applications. The 
most recent work on Ni(sub 3)Al-based composites 
using NbC, HfN, and TiN particulates showed no s 
icant strengthening. Thus, the only hope for bene’ 
reinforcement appears to be the TiC ras 
pe yt addition. All of the fabrication methods 

I be viable processes for making 
Nie 3)Al- composites. Recent data confirms 
that TiC additions to Ni(eub 3)Al via powder metallurgy 
increases its stre at both low and high tempera- 
tures. Thus a combination of the present study and the 
published data suggest that the Ni(sub 3)Al compos- 
ites containing TiC have a potential for commercial use 
_— cast or wrought condition. 8 refs., 4 figs., 6 
tabs. 


149,426 
DE$1009964/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Forest model of latent hardening and its applica- 
tion to polycrystal deformatio 

U. F. Kocks, P. Franciosi, = M. Kawai. 1990, 23p 
LA-UR-91-965, CONF-9009236-4 

Contract W-7405-ENG-36 

International conference on textures of materials (9th), 
Avignon (France), 17-21 Sep 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


This paper means to assess latent hardening effects 
on large-scale polycrystal deformation on the basis of 
the dislocation theory of plastic flow and of a wide vari- 
ety of experimental observations on single crystals. 
The qualifier large-scale is introduced to eliminate ef- 
fects during the earliest stages of flow, where mono- 
and polycrystals behave differently: the authors will not 
consider easy glide in single crystals; and they will not 
consider the gradual transition, over perhaps ten times 
the elastic strain, to polyslip in polycrystals; or, for that 
matter, initial Lueders-type deformation in polycrystals. 
In terms of dislocation theory, they will consider the 
flow stress to mean the percolation limit of dislocations 
in areal glide. Dislocation theory will be used at a rather 
gross level. Experience has shown that many of the 
details of the interactions between dislocations and of 
their arrangement are of oe ag little influence on 
macroscopic plastic behavior. They will present a 
latent hardening model that is based on the well estab- 
lished forest model of flow stress and strain hardening. 
They will present a latent hardening model that is 
based on the well established forest model of flow 
stress and strain hardening. They will then assess vari- 
ous pieces of experimental and theoretical evidence 
that limit the number and magnitude of the parameters 
and predict the direction in which they might depend 
on stacking-fault energy. Finally, they will summarize 
results obtained by polycrystal simulation in which the 
model was implemented. They show only marginal ef- 
fects, and only in certain cases. 


149,427 

DE91010256/GAR PC A03/MF A01 
Thayer School of Engineering, Hanover, NH. 
Hall-Petch relationship and mechanisms of frac- 
ture in B2 compounds. Progress report. 

|. Baker. 1 Mar 91, 19p DOE/ER/45311-4 

Contract FG02-87ER45311 

Sponsored by Department of Energy, Washington, DC. 


This report is concerned with studies of the Hall-Petch 
relationship and Mechanisms of fracture in B2 com- 
pounds. It covers the period from April 1st 1990 to 
March 1st 1991. TEM in-situ straining studies have 
been performed on NiAl and FeAl, some in collabora- 
tion with Dr. J. A. Horton at ORNL. Both materials 
show intense activity ahead of transgranular cracks in 
thin foils. Thin foils of NiAl show cell structures after in- 
situ straining which are very similar to those in samples 
taken from bulk deformed material. Studies of the frac- 
ture behavior as a function of stoichiometry have been 
completed for both FeAl and NiAl. ALCHEMI studies 
have been performed on a number of B2 compounds 
(NiAl + V and FeAl + Cr) and L1(sub 2) compounds 
(Ni(sub 3)Al + Hf and Al(sub 3)Ti + Ni) in order to 
determine the site occupancy of the ternary addition. 
Alloys of CoAl, FeCo, NiAl + B, FeAl + Cr and CuZn 
have been cast and further processing has been initiat- 
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ed. TEM examination of dislocations in FeCo has been 
started. 


149,428 


DE91010392/GAR 

Oak Ridge National Lab., TN. 
Effects of elastic anisotropy on mechanical behav- 
lor of intermetallic 

M. H. Yoo. 1991, 20p CONF-9106146-1 

Contract AC05-840R21400 

Japan Institute of Metals (JIM) international symposi- 
um on intermetallic compounds: structure and me- 
chanical properties (6th), Sendai (Japan), 17-20 Jun 
we by Department of Energy, Washing- 
ion 
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Fundamental aspects of the deformation and fracture 
behavior of ordered intermetallic compounds are ex- 
amined within the framework of linear anisotropic elas- 
ticity theory of dislocations and cracks. The orientation 
dependence and the tension/compression asymmetry 
of yield stress are explained in terms of the anisotropic 
coupling effect of non-glide stresses to the glide strain. 
The anomalous yield behavior is related to the dispari- 
ty (edge/screw) of dislocation mobility and the critical 
stress required for the dislocation multiplication mech- 
anism of Frank-Read type. The slip-twin conjugate re- 
lationship, extensive faulting, and pseudo-twinning 
(martensitic transformation) at a crack tip can be en- 
hanced also by the anisotropic coupling effect, which 
may lead to transformation toughening of shear type. 


149,429 


DE91010683/GAR 

Oak Ridge National ay TN. 
Casting of HgCdTe. Part 2, Conduction-diffusion 
model and its numerical im 

V. Alexiades. Mar 91, 34p ORNL/TM- 11753 
Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


HgCdTe is a technologically important electronic ma- 
terial for which large crystals of uniform composition 
are desirable. This is very difficult to achieve when the 
crystal is grown under gravity, so it is important to un- 
derstand the details of the crystal growth process both 
qualitatively and quantitatively. In this report we 
present the first stage of the effort towards a detailed 
macroscopic model of the casting process, and its nu- 
merical simulation: the basic coupled conduction-diffu- 
sion model of the solidification process with constitu- 
tional supercooling and its numerical implementation. 
A compilation of ali the revelant thermophysical prop- 
erties of the pseudo-binary (HgTe)(sub 1-x)(CdTe)(sub 
x), as functions of composition x and temperature, is 
presented in Part 1. Simulation experiments will be 
temperature will be presented in Part 3. 16 refs., 4 figs., 
tabs. 
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149,430 


DE91010724/GAR 

Oak Ridge National Lab., TN. 
Casting of HgCdTe. Part 1, Thermophysical prop- 
erty values. 

V. Alexiades. Mar 91, 299 ORNL/TM-11734 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 
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Mercury-Cadmium-Telluride is a technologically impor- 
tant electronic material, used primarily as an infrared- 
detector. In such applications, large crystals of uniform 
concentration are desirable, which is difficult to 
achieve when the crystal is grown under gravity. Mod- 
eling and numerical simulation can help us gain insight, 
in the interpretation of experiments, and in designing 
future earth-bound and microgravity experiments. In 
this report we present a compilation of the relevant 

ermophysical properties of the pseudo-binary 
(HgTe)(sub 1-x)(CdTe)(sub x), as functions of compo- 
sition, x, and temperature, for both the solid and liquid 
phases, at the high temperatures ((approx)600-- 
1100(degrees)C) relevant in the casting process. 13 
refs., 7 figs., 1 tab. 


149,431. 
DE91010935/GAR 
Colorado Univ. at Boulder. 
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Chemisorption and venstons studies on well-char- 
acterized bimetallic and alloy surfaces. Final 


report. 

Progress rept. 

B. E. Koel. 1990, 169 DOE/ER/13473-T2 

Contract FG02-86ER13473 

Sponsored by Department of Energy, Washington, DC. 


The authors have investigated the following major 
areas important to understanding bimetallic and alloy 
surface chemistry and catalysis: (1) the influence of 
potassium on the interactions of ethylene and other 
hydrocarbon species with platinum, (2) the determina- 
tion of ensemble size requirements for adsorption and 
reaction on platinum surfaces, (3) the influence of 
oxygen adatoms on the bonding of nitric oxide to plati- 
num, and (4) the role of the electronic structure of the 
metal surface in controlling surface chemistry. All of 
these studies were carried out using surface science 
techniques on well-characterized metal surfaces. A 
major effort and a major achievement of work have 
been to study model systems designed to explain how 
changes in farm and electronic structure of metal 
surfaces affect surface chemistry. Specifically, the in- 
fluence of potassium and bismuth coadsorption with 
small molecules on a Pt(111) single crystal surface 
can be compared to separate electronic effects from 
those of ensemble size effects. We also report the first 
measurements of the heat of adsorption of carbon 
monoxide as a function of Pd film thickness for thin 
films which have dramatically altered geometric and 
electronic structure. 


149,432 
DE91011181/GAR 
Argonne National Lab., IL. 
Quantification of atomic-scale grain boundary pa- 
rameters by high resolution electron microscopy. 
K. L. Merkle. Mar 91, 33p ANL/CP-72702, CONF- 
910197-1 

Contract W-31109-ENG-38 

Workshop on structure and properties of interfaces, 
Wickenburg Inn, AZ (USA), 2-6 Jan 1991. Sponsored 
by Department of Energy, Washington, DC. 
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Recent grain boundary modeling studies in fcc metals 
have revealed global correlations between GB energy 
and (i) the rigid-body translation normal to the grain 
boundary (the so-called volume expansion), and (ii) the 
degree of deviation of the local atomic coordination 
across the interface relative to the ideal lattice. This 
communication describes an approach towards eval- 
uations of such parameters by analyzing images ob- 
tained by axial high-resolution electron microscopy, 
utilizing digital image processing techniques. Observa- 
tions on several <1(bar 1)0> tilt GBs in Au are pre- 
sented. 43 refs., 7 figs. 


149,433 

DE91011265/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Stability and accuracy of differencing schemes for 
vi istic models in wavecodes. 

S. A. Silling. Mar 91, 37p SAND-91-0141 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


The numerical stability and truncation error of a family 
of differencing schemes for viscoplastic constitutive 
relations in wavecodes is investigated. A von Neu- 
mann stability analysis is performed for a one-dimen- 
sional model problem. This analysis identifies two dif- 
ferencing methods which have no restriction on the 
time step size beyond the usual Courant-Friedrichs- 
Lewy condition. One of these methods is first-order ac- 
curate, and the other is second-order accurate. Imple- 
mentation of one of these methods in the three-dimen- 
sional wavecode CTH is discussed. 6 refs., 1 fig., 1 tab. 


149,434 
DE91011864/GAR PC A07/MF A01 
Lawrence Berkeley Lab., CA. 

Microstructure and electromigration effects in Al 
and Al alloy thin films. 

Thesis (Ph.D). 

J. E. Sanchez. Jan 91, 142p LBL-30277 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


The evolution of the microstructure of sputtered Al and 
Al-2% Cu thin films and interconnects has been stud- 
ies as a function of thermal treatments and acceler- 
ated electromigration testing. Transmission electron 
microscopy (TEM), scanning electron microscopy 
(SEM) and focussed ion beam (FIB) orientation con- 
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trast techniques were used for detailed microstructural 
analyses of median grain size, grain size distribution, 
precipitate size and morphology, and electromigration 
induced voids and hillocks in planar thin films and pat- 
terned conductors. The as deposited Al grain size was 
shown to be a function of deposition time and sub- 
= heating during deposition. Thermally activated 

rain growth during anneals between 345(degree)C 

472(degree)C for 5 and 15 minutes produced a 
kinetic growth parameter of 1/8. This low rate process 
was described as due to ‘saturated’ growth for these 
annealing conditions. All de distributions studied 
were found to be lognormally distributed, independent 
of annealing conditions. As a result of these anneals, 
CuAl(sub 2) ((Theta) phase) precipitate morphologies 
were categorized into two main types. At the higher 
anneal temperatures, complete (Theta) phase dissolu- 
tion at temperature and subsequent heterogeneous 
precipitation on cooling produced a ated (Theta) 
particles along grain boundaries. Alternately, at 
345(degree)C and below, a blocky (Theta) phase at 
grain triple points was produced by Ostwald coarsen- 
ing during the anneal process. The results of a (Theta) 
phase coarsening study at 310(degree)C included a ki- 
netic rate parameter of approximately 1/3 to 1/4. This 
was described as characteristic of boundary particle 
coarsening where the diffusion pathways are grain 
boundaries. 146 refs., 68 figs., 7 tabs. 


149,435 

DE91622931/GAR PC A04/MF A01 
Risoe National Lab., Roskilde (Denmark). 

Metallurgy Department. Annual progress report 
for 1989. 

A. Horsewell, and N. Hansen. Jul 90, 62p RISO-R- 
578, ISBN 87-550-1670-7 

U.S. Sales Only. 


Selected activities of the Metallurgy Department at 
Risoe National Laboratory during 1989 are described. 
The work is presented in three chapters: Materials Sci- 
ence, Materials Engineering and Materials Technolo- 
gy. A survey is given of the Department's participation 
in international collaboration and of its acitivities within 
eduation and training. Furthermore, the main figures 
outlining the funding and expenditure of the Depart- 
ment are given. Lists of staff members, visiting scien- 
tists, publicaltions, lectures and poster presentations 
are included. (author) 90 refs. (Atomindex citation 
22:026796) 


149,436 

DE91623260/GAR PC A03/MF A01 
Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Dept. Desarrollo de Procesos. 
Electrolisis de sales fundidas. Obtencion de cir- 
conio metalico. (Fused salt electrolysis. Prepara- 
tion of zirconium metal). 

O. Ares, and J. Botbol. 1989, 22p CNEA-D-DP-FQP- 
111 


In Spanish. 
U.S. Sales Only. 


Working conditions for zirconium preparation by fused 
salt electrolysis were studied. For such purpose, a cell 
was built for operation under argon atmosphere. A 
graphite crucible served as anode, with steel cath- 
odes. Proper design allowed cathode rechange under 
the inert atmosphere. Cathodic deposits of zirconium 
powder occluded salts from the bath. After washing 
with both water and hydrochloric acid, the metallic 
powder was consolidated by fusion. Optimum operat- 
ing conditions were found to arise from an electrolyte 
of 12% potassium hexafluorzirconate -88% sodium 
chloride, at 820 deg C and 5 A/cm(sup 2) cathodic cur- 
rent density. Deposits contained 35% of metal and 
current efficiency reached 66%. The powder con- 
tained up to 600 ppm of chlorine and 1.700 ppm of 
fluorine; after fusion, those amounts decreased to 2 
ppm and 3 ppm respectively, with low proportion of 
metallic impurities. Though oxygen proportion was 
4.500 ppm, it should be lowered by improving working 
conditions, as well as working on an ampler scale. 
(Author). (Atomindex citation 22:028054) 


149,437 

DE91623261/GAR PC A03/MF A01 
Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Dept. Desarrollo de Procesos. 

Obtencion de titanio metalico por electrolisis de 
sales fundidas. (Titanium metal obtention by fused 
salts electrolysis). 

P. M. Perillo, O. Ares, and J. Botbol. 1989, 23p 
CNEA-D-DP-FQP-114/302 

In Spanish. 


U.S. Sales Only. 


Potassium fluorotitanate dissolved in fused sodium 
chloride or potassium chloride may be electrolyzed 
under an inert gas atmosphere. Solid electrolysis prod- 
ucts are formed on the cathode which contains titani- 
um metal, sodium chloride, lower fluorotitanates and 
small quantities of alkali metal fluorotitanate. The ex- 
traction of titanium from the electrolysis products may 
be carried out by aqueous leaching (removal of chlo- 
ride salts of alkali metals and a certain amount of fluor- 
otitanates). Titanium metal obtained is relatively pure. 
(Author). (Atomindex citation 22:028055) 


149,438 

DE91767320/GAR PC A06/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Metal forming processes to produce ECN super- 
conducting wire. 

E. C. M. Schaap. Jan 91, 120p ECN-I-91-002 

U.S. Sales Only. 


The main subject is modelling techniques for metal 
forming processes. Attention is paid to wire drawing 
and tube sinking. Part 1 presents the necessary me- 
chanical background. Chapter 2 concerns the issues 
of the wire drawing of ——— isotropic material. 
Analytic as well as numerical approaches for modelling 
metal forming processes are discussed in chapter 3, 
each with their advantages and deficiencies. In Part 2 
the applications of the simple upper-bound methods 
are discussed thoroughly, not because they are ex- 
pected to bring the ultimate answer in solving deforma- 
tion problems, but because they can bring some clarity 
quickly, since they are easy to apply. The upper-bound 
method applied on wire drawing is discussed in chap- 
ter 4; the significance of tube sinking theories is dem- 
onstrated in chapter 5 and bi-metal wire drawing in 
chapter 6. With the aid of the formulas based on these 
theories, FORTRAN programs for tube sinking and the 
criterion of core fraction in drawing bi-metal wire have 
been developed. Their purpose is explained. The finite 
element method will be discussed in a future report 
more extensively. In the last chapters some conclud- 
ing remarks are made on the selection of appropriate 
values for process and material parameters as to 
produce sound wire. Recommendations are given for 
further research. 58 figs., 16 refs., 2 tabs. 


149,439 

N91-22111/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Determination of the Effects of Heating on Modal 
Characteristics of an Aluminum Plate with Applica- 
tion to Hypersonic Vehicles. 

H. T. Snyder, and M. W. Kehoe. Apr 91, 28p NAS 
1.15:4274, H-1688, NASA-TM-4274 


The structural integrity of proposed high speed aircraft 
can be seriously affected by the extremely high sur- 
face temperatures and large temperature gradients 
throughout the vehicle’s structure. Variations in the 
structure’s elastic characteristics as a result of thermal 
effects can be seen by changes in vibration character- 
istics. Analysis codes that predict these changes must 
be correlated and verified with experimental data. Ana- 
lytical and experimental modal test results are given 
from uniform, nonuniform, and transient thermoelastic 
vibration tests of a 12 x 50 x 0.19 aluminum plate. The 
data show the effect of heat on the modal characteris- 
tics of the plate. The results showed that frequencies 
decreased, damping increased, and mode shapes re- 
mained unchanged as the temperature of the plate in- 
creased. Analytical predictions provided good correla- 
tion with experimental results. 


149,440 
N91-22419/6/GAR PC A06/MF A01 
Clarkson Univ., Potsdam, NY. 

Modelling Directional Solidification. 

Semiannual Progress Report No. 2, 1 Nov. 1990 - 30 
Apr. 1991. 

W. R. Wilcox. 30 a 91, 123p NAS 1.26:188155, 
NASA-CR-18815 

Contract NAGE.831 


No abstract available. 
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N91-22421/2/GAR 
(Order as N91-22419/6/GAR, PC A06/MF 
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Clarkson Univ., Potsdam, NY. 

Directional Solidification of Pb-Sn Eutectic with Vi- 
bration. 

as Caram, M. Banan, and W. R. Wilcox. 30 Apr 91, 


p 
In Its Modelling Directional Solidification 16 p. Previ- 
ously Announced as N91-20264. 


Pb-Sn eutectic alloy was directionally solidified at 1.4 
to 3.2 cm/hr with forced convection induced by axial 
vibration of the growth ampoule with a frequency of 10 
to 40 Hz and an amplitude of 0.5 to 1.0 mm. To deter- 
mine the exact growth rate, an interface demarcation 
technique was applied. The lamellar spacing was in- 
creased 10 to 40 percent in ingots solidified with vibra- 
tion compared to those solidified without vibration. The 
average intensity of convection in the melt under axial 
vibration of the ampoule was estimated by comparing 
the experimental results with a theoretical model. 


149,442 
N91-22426/1/GAR PC A05/MF A01 
Martin Marietta Labs., Baltimore, MD. 

Superplastic Formability of Al-Cu-Li Alloy Welda- 
lite (TM) 049. 

Final Report. 

B. Ma, and J. R. Pickens. May 91, 78p NAS 
1.26:4367, MML-TR-90-47C, NASA-CR-4367 
Contract NAS1-18531 


Extensive research during the past decade shows that 
several aluminum lithium alloys can be processed to 
attain a microstructure that enables superplasticity. 
The high tensile stress of Al-Cu-Li alloy Weldalite (TM) 
049 in the T4 and T6 tempers offers tremendous po- 
tential for attaining exceptional post-SPF (superplastic 
formability) properties. The used SPF material is Wel- 
dalite, which was shown to induce SPF behavior in 
other Al-Cu-Li alloys. The superplastic behavior and 
resulting post-SPF mechanical properties of this alloy, 
which was designed to be the next major structural 
alloy for space applications, were evaluated. The re- 
sults indicate that Weldalite alloy does indeed exhibit 
excellent superplasticity over a wide range of tempera- 
tures and strain rates and excellent post-SPF tensile 
strength at various potential service temperatures. 


149,443 
N91-22427/9/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Superpliasticity Study of 1420 and 1421 AI-Li 
Alloys. 

J. E. Talia. Apr 91, 18p NIAR-91-12 


A comparative study of superplasticity was performed 
on two Al-Li alloys, 1420 (Al-Li-Mg-Zr), and 1421 (AI-Li- 
Mg-Zr-Sc). For the as-recieved 1421, superplastic 
elongations were attained with a maximum elongation 
of 675 percent. However, less that 170 percent elon- 
[yy was observed for the alloy 1420. The addition of 

c (.16 to .21 percent) in the alloy 1421 appears to be 
responsible for the superplastic elongation. Micros- 
tructural analysis was performed to find the pertinent 
mechanisms. 


149,444 
N91-22428/7/GAR PC A05/MF A01 
Wichita State Univ., KS. 

— Formability of Sheets of Al-Li Alloys, Part 


A. Inchekel, and J. E. Talia. Mar 91, 83p NIAR-91-10 
Contract DAAL03-87-G-0003 


The effects of material parameters on the stretch for- 
mability of Al-Li 2091-T3 alloy were investigated. Spe- 
cial attention was accorded to the study of the effects 
of the strain hardening and the strain rate hardening 
on sheet metal formability. To this end, square grids 
were etched on the samples which were then pulled to 
failure in uniaxial tension in a servo-hydraulic testing 
machine. The tests were carried out at different strain 
rates to evaluate their effects. During the deformation 
of the specimens, photographs of the gauge length 
were taken at different time intervals. This technique 
allowed following of the strain distributions in the grids 
both in the longitudinal and transverse directions. The 
Strain distributions with the stress-strain curves have 
given important information on the mechanical proper- 
ties and the ability of the material to form. Among the 
properties are the plastic anisotropy, the critical strains 
at which instabilities occurred, the strain hardening ex- 
ponent, etc. Furthermore, the failed specimens and 
their fracture surfaces were studied using scanning 
electron microscopy to determine the prevalent mode 
of failure and the variation of dislocation density along 


the specimen length using x rays. The lattice misalign- 
ment measured through the variation of the full width 
at half maximum (FWHM) is a clear indication of the 
dislocation density variation. It was found that the ma- 
terial deformed more at lower strain rates: whereas, 
the strength decreased. It was also found that the dis- 
location density decreased as the distance from the 
fracture surface increased. 


149,445 
N91-22429/5/GAR PC A06/MF A01 
Wichita State Univ., KS. 

Effects of Surface Generated Scratches on the Fa- 
tigue Life of Al-Li Alloys, Part 1. 

A. Inchekel, and J. E. Talia. Mar 91, 106p NIAR-91-9 
Contract DAALO3-87-G-0003 


An experimental investigation was performed to ana- 
lyze the effects of surface generated scratches on the 
fatigue life of Al-Li alloy 2090. To this end, fatigue tests 
were conducted at room temperature on both notched 
and unnotched samples which were scratched using 
an end mill combined with a holding device. The 
scratches were defined by three parameters: tip radius 
of curvature, the scratch angle, and the scratch depth. 
The results indicated that all the parameters had sig- 
nificant effects with the least effect related to the 
scratch angle. Extensive reduction in the fatigue life 
occurred as the scratch depth increased or the tip 
radius decreased. Further fatigue ee on the con- 
ventional aluminum alloys, 7075-T6 and 3303-h14, led 
to similar observations; thus, a basis for comparison 
between the alloys was provided. Moreover, the analy- 
sis of the fracture surface has unveiled different fa- 
tigue mechanisms and modes of failure: fatigue stri- 
ations, foreign inclusion effect, tear mode, and slip 
mode at or near the scratch. These facts represent the 
underlying negative effects of the scratches on the fa- 
tigue properties of aluminum materials. 


149,446 
N91-22431/1/GAR 
Wichita State Univ., KS. 
X Ray Rocking Curve Analysis of Aging and Defor- 
mation Characteristics in Al-Li Alloys. 

V. Gondhalekar, J. Chaudhuri, A. Inchekel, and J. E. 
Talia. Mar 91, 14p NIAR-91-5 

Contract DAAL03-87-G-0003 


A nondestructive x ray technique, the double crystal 
diffractometer method, is presented as a tool to inves- 
tigate the aging and deformation characteristics of alu- 
minum-lithium alloys. This method is extremely sensi- 
tive and can be used to measure strains and disioca- 
tion densities through the rocking curve half width. X 
ray data were used to correlate the different stages of 
the microstructure during aging and deformation. 
Models were also developed to describe the micros- 
tructure behavior of these alloys. 


PC A03/MF A01 


149,447 

N91-22432/9/GAR PC A04/MF A01 
Alabama A and M Univ., Normal. Dept. of Physics. 
Study of Microstructural Characteristics of Ni- 
Based Superalloys at High Temperatures. 

Final Report. 

R. B. Lal, and M. D. Aggarwal. Dec 90, 67p NAS 
1.26:188047, AAMU-NAG-003, NASA-CR-188047 
Contract NAG8-076 

Original Contains Color Illustrations. 


The microstructural characteristics of the Ni-based su- 
peralloy MAR-M245(Hf) which is used in manufactur- 
ing the components of the Space Shuttle main engine 
are studied. These superalloys need optimum heat 
treatment to get the best results. To find out the opti- 
mum heat treatment, the techniques of differential 
thermal analysis (DTA) and the optical photomicro- 
graphs were utilized. In the first phase, the existing ex- 
perimental equipment like cutting, grinding/polishing 
machines and metallurgical microscope were set up to 
cut/polish and take the photomicrographs. In the be- 
ginning of the project a Perkin Elmer differential ther- 
mal analyzer DTA1700 along with a temperature pro- 
grammed and the needed computer interface was pro- 
cured and made operational. In the second year a 
Leitz Metallux-3 hot state research microscope was 
also procured and installed for in-situ observation of 
the superalloy samples. The hot stage when tested for 
the first time alloyed the thermocouple with the Tanta- 
lum heating element and has now been installed. Sam- 
ples of MAR-M246(Hf), MAR-M247, Waspaloy, 
Udimet-41, CMSX-3, and CMSX-3 (Polycrystalline and 
single crystals) were studied using a differential ther- 
mal analyzer and the results are reported. Photomicro- 


149,450 
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graphs of the Ni-based superalloy MAR-M246 (Hf) 
were recorded before and after heat treatment at cer- 
tain temperatures. More heat treatments need to be 
done before a final inference can be reached. 


149,448 


N91-22587/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Environmental Fatigue of an Al-Li-Cu Alloy. Part 1: 
Intrinsic Crack Propagation Kinetics in Hydroge- 
nous Environments. 

R. S. Piascik, and R. P. Gangloff. Mar 91, 48p NAS 
1.15:104064, NASA-TM-104! 


Deleterious environmental effects on steady-state, in- 
trinsic fatigue crack propagation (FCP) rates (da/dN) 
in peak aged AI-Li-Cu alloy 2090 are established by 
electrical potential monitoring of short cracks with pro- 
— constant delta K and K(sub max) loading. 

he da/dN are equally unaffected by vacuum, purified 
helium, and oxygen but are accelerated in order of de- 
creasing effectiveness by aqueous 1 percent NaCl 
with anodic polarization, pure water vapor, moist air, 
and NaCl with cathodic polarization. While da/dN de- 
pends on delta K(sup 4.0) for the inert , water 
vapor and chloride induced multiple power-laws, and a 
transition growth rate ‘plateau’. Environmental effects 
are strongest at low delta K. Crack tip — is as- 
cribed to hydrogen embrittlement because of the fol- 
lowing: (1) accelerated da/dN due to part-per-million 
levels of H2O without condensation; (2) impeded mo- 
lecular flow model predictions of the measured water 
vapor pressure dependence of da/dN as affected by 
mean crack opening; (3) the lack of an effect of film- 
forming O2; (4) the likelihood for crack tip hydrogen 
production in NaCl, and (5) the environmental and 
delta K-process zone volume dependencies of the mi- 
croscopic cracking modes. For NaCl, growth rates de- 
crease with decreasing loading frequency, with the ad- 
dition of passivating Li2CO3, and upon cathodic polar- 
ization. These variables increase crack surface film 
stability to reduce hydrogen entry efficiency. The hy- 
drogen environmental FCP resistance of 2090 is simi- 
lar to other 2000 series alloys and is better than 7075. 


149,449 


N91-22588/8/GAR PC A03/MF A01 

Texas A and M Univ., College Station. 

Failure Prediction of Thin Beryllium Sheets Used in 
raft Structures. 


Spacec! 

Semiannual Status Report, 1 Jul. - 31 Dec. 1990. 
P. N. Roschke, P. Papados, and E. Mascorro. 1991, 
34p NAS 1.26:188167, NASA-CR-188167 

Contract NAG9-280 


In an attempt to predict failure for cross-rolled berylli- 
um sheet structures, high order macroscopic failure 
criteria are used. These require the knowledge of in- 
plane uniaxial and shear strengths. Test results are in- 
cluded for in-plane biaxial tension, uniaxial compres- 
sion for two different material orientations, and shear. 
All beryllium specimens have the same chemical com- 
position. In addition, all experimental work was per- 
formed in a controlled laboratory environment. Numer- 
ical simulation complements these tests. A brief bibli- 
ography supplements references listed in a previous 
report. 


149,450 


N91-22909/6/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 


A02) 
Hamburg Univ. (Germany, F.R.). 
Entmiscungsverhalten der Monotektischen Le- 
- al-Bi, al-PB und Ab-in bei Unterschied- 
licher Abkuehlung Unter Schwerkraft (Seg tion 
Behavior of AIBi, AIPb and Abin Monotectic Alloys 
for Different Coding under Gravity). 
X. Wei. Aug 90, 3p , 
Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 179-181. 


The test results show that the structures of the speci- 
mens are very different despite similar volume con- 
tents. This cannot be attributed only to the influence of 
the various cooling velocites or to the various tempera- 
ture intervals in the miscibility gap. It is apparently due 
to surface and interfacial tensions in the structure of 


specimens. 
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N91-22910/4/GAR 
(Order as N91-22883/3/GAR, PC ~— 2) 


Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Cologne (Germany, F.R.). Inst. fuer Raumsimula- 


tion. 

Nucleation in Undercooled Siiver-Germanium 
Alloys. 

Y. J. Wang. Aug 90, 7p 

In Its Fourth Summer School on Microgravity: Confer- 
ence Summaries and Forum Lectures p 183-189. 


The formation and evolution of the eutectic solidifica- 
tion is studied in the simple eutectic system of binary 
silver germanium alloy. A high frequency induction 
heating furnace with Xt recorder and Differential Ther- 
mal Analysis (DTA) were used as measurement sys- 
tems in the eo ee a flux of B203 on the 
AgGe system, undercooling of approximately greater 
than 100 K was obtained for primary nucleation and 
eutectic transitions respectively. The difference in mi- 
crostructure between the samples solidified with and 
without deep undercooling and primary nucleation is 
shown. 


149,452 

PB91-189985 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Boulder, CO. Fracture and Deformation Div. 

Creep of Copper: 4 to 295 K. 

Final rept. 

R. P. Reed, N. J. Simon, and R. P. Walsh. 1990, 9 
Sponsored by Department of Energy, Washington, DC. 
Pub. in Advances in Cryogenic Engineering, v36 
p1175-1183 1990. 


Creep measurements at 295, 76 and 4 K have been 
conducted on C10400 copper. Specimens were held 
under constant tensile load (dead weight) for periods 
of time sometimes exceeding one month. Creep data 
have been fitted to a series of expressions relating 
creep strain to time by a nonlinear least-squares pro- 
cedure. The coefficients of the terms in the equations 
were related to applied stress levels. Primary, logarith- 
mic, and steady-state creep ranges are discussed. 


149,453 
PB91-202945 Not available NTIS 
oe Inst. of Standards and Technology, Gaithers- 


burg, ‘ 

Ultrasonic Texture and Stress Measurements in 
Anisotropic Polycrystalline Aggregates. 

Final rept. 

P. P. Delsanto, R. B. Mignogna, and A. V. Clark. 
1990, 10p 

Sponsored by Office of Naval Research, Arlington, VA. 
Pub. in Jni. of the Acoustical Society of America 87, n1 
p215-224 Jan 90. 


A perturbative treatment of ultrasonic Rayleigh wave 
propagation is applied to investigate the case of an ini- 
tally deformed metal plate, assumed to be homogene- 
ous and to consist of an orthotropic distribution of 
cubic crystallites. Time-of-flight measurement tech- 
niques are proposed for the determination of both 
stress and texture. An analysis of these experimental 
results and a comparison with results of both ultrason- 
ic bulk waves and neutron diffraction techniques con- 
firm the reliability of this method. The special case of 
residual stresses is discussed in detail. Measurements 
of residual stresses with this technique agree with the 
results of strain gage measurements. 


149,454 

PB91-204156 Not available NTIS 

National Inst. of Standards and Technology (IMSE), 

Gaithersburg, MD. Metallurgy Div. 

Crystalline and Glassy Phases of Transition-Metal - 

Metalloid Systems. 

Final rept. 

R. E. Watson, and L. H. Bennett. 1991, 11p 

Sponsored by Department of Energy, Washington, DC. 

—_ - Physical Review B 43, n14 p11 642-11 652, 15 
jay 91. 


Glasses formed in the Ni-P and Fe-B systems are 
known to be polymorphic. The crystalline phases in 
these systems display markedly different metalloid en- 
vironments and a one-to-one relationship can be made 
between those environments and the glassy phases 
for Ni-P. It is the purpose of the present paper to ex- 
plore the prospects for polymorphism in other transi- 
tion-metal-rich metalloid glassy systems in which the 
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metalloids are P, Si, B, C, and N. The known crystal 
structures of the phosphides, silicides, carbides, ni- 
trides, and borides have been inspected using radical 
Voronoi (Wigner-Seitz) -cell constructs to deduce me- 
talloid-site nearest-neighbor arrangements. The occur- 
ence of differences, such as those obtained in Ni-P 
and Fe-B, is taken as indicative of possible polymor- 
phism in the glasses. A list of such glasses has been 
constructed. It is seen that polymorphism is most likely 
to occur in the phosphides and silicides, and very un- 
likely in the nitrides. 


Plastics 


149,455 

N91-22449/3/GAR PC A07/MF A01 
Technische Univ. Eindhoven (Netherlands). 

Uniaxial and Biaxial Drawing of UHMW-Polyethyl- 


ene. 
Ph.D. Thesis. 
N. S. J. A. G. Gerrits. 1990, 141p ETN-91-99170 


In order to interpret the deformation mechanisms 
pe | solid state drawing of UHMW (Ultra High Molec- 
ular Weight) PE (Polyethylene) in terms of crystal plas- 
ticity, general aspects such as slip systems, resolved 
shear stresses, and texture development are outlined. 
Texture development of uniaxially drawn melt crystal- 
lized and solution crystallized UHMW PE are studied 
by means of wide and small angle X-ray scattering and 
transmission electron microscopy. The tensile proper- 
ties, Se and deformation mechanisms of si- 
multaneous iaxially drawn solution crystallized 
UHMW PE films are presented as a function of draw 
ratio. The influence of porosity in the undrawn solution 
crystallized films on the morphology and tensile prop- 
erties of uniaxially and biaxially drawn samples is stud- 
ied. Preliminary studies on other flexible polymers such 
as polypropylene and polyvinyl alcohol are described. 
This enables the findings on solid state deformation of 
PE to be extended to o polymers. 


Refractory Metals & Alloys 
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AD-A234 701/1/GAR PC A03/MF A01 
Wright State Univ., Dayton, OH. 

Mechanical Behavior and Flow Mechanisms in Re- 
fractory Metal Composition. 

Annual rept. 1 Mar 90-28 Feb 91. 

|. Weiss, and R. Srinivasan. 1 Apr 91, 46p AFOSR- 
TR-91-0451, 

Grant AFOSR-90-0204 


Silicon alloy is a metastable material consisting of a 
silicide matrix with randomly dispersed large primary 
niobium dendrites and smaller secondary niobium par- 
ticles as shown in Figure 1. The various microstruc- 
tures were studied with an SEM in the back-scatter 
electron mode to provide atomic number contrast. 
Quantitative electron probe microanalysis (EPMA) 
— ZAF iterative corrections was carried out to iden- 
tify the chemistry of the various phases. The extruded 
alloy consists essentially of the same phases: primary 
Nb dendrites and Nb3Si matrix with dispersed second- 
ary Nb. The deformation by extrusion resulted in an 
elongation of the different phases in the material. 


149,457 

DE91011332/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hydrogen embrittiement effects on tensile proper- 
ties of tungsten heavy alloys. 

G. B. Dudder, and W. E. Gurwell. Feb 91, 18p PNL- 
SA-19072, CONF-910202-13 

Contract ACO6-76RL01830 

Annual ao exhibition of the Minerals, Metals 
and Materials iety (TMS), New Orleans, LA (USA), 
17-21 Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 


The strain rate sensitivities of 93 and 70% W heavy 
metal alloys are characterized in the hydrogen- 
charged and vacuum-outgassed conditions. In out- 
gassed material, strength increases as ductility de- 
creases with increased strain rate; however, for hydro- 


gen-charged material, both ductility and strength in- 
crease with strain rate. Fracture morphology changes 
from characteristically ductile to brittle as strain rate 
increases. An integrated model is presented that illus- 
trates the change in fracture behavior with strain rate 
for ductile, hydrogen-embrittled, and impurity-segrega- 
tion embrittled material. 9 refs., 15 figs., 2 tabs. 


149,458 


N91-22902/1/GAR 
(Order as N91-22883/3/GAR, PC — 
0: 


2) 
Max-Planck-inst. fuer Metallforschung, Stuttgart (Ger- 
many, F.R.). 
Einkristalizuechtung von Hoch Me- 
tallen im Ultrahochvakuum (Monocrystal Growth 
from High Liquescent Metals under Ulitrahigh 
Vacuum). 
P. Keppler. Aug 90, 2p 
Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 153-154. 


ih , ol, 





The electron beam zone melting has proved to be the 
most proper method for the growth of pure monocrys- 
tals from high liquescent metals. High melting point 
crystals, such as niobium, tungsten, molybdenum are 
preferably grown. Cleaning is produced through vapor- 
izing metallic impurities with high pressure steam on 
the one hand, and through zone cleaning action on the 
other hand. The main applications for such crystals 
are: radiation damages, hydrogen behavior in metals, 
measurement of mechanical properties. For purity 
control, electrical residual resistance measurement 
gave good results. X-ray methods are used for the de- 
tection of crystal defects. Gamma diffractometry is 
used for a precise orientation of monocrystals. 
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149,459 


DE91772030/GAR PC A06/MF A01 
ee Dynamics Ltd., Hatfield (England). 
ce Div. 

Braensieflisens foeraendring oever tiden vid lagr- 
ing i stora stackar. (Changes in fuel chips during 
storage in large piles). 

T. Thoernqvist, and R. Jirjis. 1990, 106p SLU-VKL-R- 
219 


In Swedish. 
U.S. Sales Only. 


The aim of the present study has been to examine how 
the energy content and amount of microfungi in 
chipped logging residues changes with time when 
stored in large piles from the summer to winter. 
Chipped logging residues (70% spruce) was used to 
build a 90 m long and 7 m high pile. The initial moisture 
contents of the various sections were varied between 
33% and 50% (green basis). After 3-5 weeks of stor- 
age the residues has, on average, dried 7-8% when 
the initial moisture content was about 40%. In the 
outer parts of the experimental pile the temperature 
rose within a few days to between 50 and 75 degrees 
C. In the centre parts of the pile the temperature 
reached above 50 degrees C within 2-4 weeks. Subse- 
quently, the temperature stabilised at around 70-75 
degrees C at most measuring points. Dry matter loss 
due to microbial and chemical processes were deter- 
mined. Already after a week of storage there was a 
loss of 3.6% of dry matter. Subsequently, there was a 
continous decrease in the loss rate, which averaged 
0.4% per week after 12 weeks. After 16 weeks the 
losses had risen to 0.7% per week and this increase 
was then followed by a new decrease until week 28, 
when the loss had again returned to 0.4% per week. 
When building the storage pile the total number of 
fungal propagules in the chips was determined to 
about 5x10(sup 10) per kg dry matter. Of these, about 
one in 50 were viable. After four weeks of storage the 
total number of spores was still at the same initial level, 
whereas the number of viable propagules had in- 
creased by about ten-fold. During the final weeks of 
storage there were constant decreases in both the 
total number and the number of viable propagules. 
Storage cost is largest (7.63 SEK/m(sup 3)) during the 
first week of storage. By the end of 6 months the stor- 
age cost will increase to about 20 SEK/m(sup 3) or 
about 0.70 SEK/m(sup 3) and week. Adding up the 





capital cost of the stora 


place brings the total stor- 
age cost up to 30-40 SE 


/m(sup 3). 


General 
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N91-22377/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Viscoelastic Properties of Addition-Cured Polyi- 
mides — in High Temperature Polymer Matrix 


G.D. iobene, D. C. Malarik, and J. O. Robaidek. 
1991, 11p NAS 1.15:103768, E-6001, NASA-TM- 
103768 


Proposed for Presentation at the 8TH International 
Conference on Composite Materials, Honolulu, Hi, 15- 
19 Jul. 1991; Cosponsored by Society for the Ad- 
vancement of Material and Process Engineering, 
American Society of Composites, American Inst. Of. 


Viscoelastic properties of the addition cured polyimide, 
PMR-15, were studied using dynamic mechanical and 
stress relaxation tests. For temperatures below the 
glass transition temperature, T sub g, the dynamic me- 
chanical properties measured using a temperature 
scan rate of 10 C/min were strongly affected by the 
presence of absorbed moisture in the resin. Dynamic 
mechanical properties measured as a function of time 
during an isothermal hold provided an indication of 
chemical changes occurring in the resin. For tempera- 
tures above (T sub g + 20 C), the storage modulus 
increased continuously as a function of time indicating 
that additional crosslinking is occurring in the resin. 
Because of these changes in chemical structures, the 
stress relaxation modulus could not be measured over 
ak useful time interval for temperatures above T sub 

‘or temperatures below T sub g, dynamic mechani- 
aH properties appeared to be unaffected by chemical 
changes for times exceeding 1 hr. Since the duration 
of the stress relaxation tests was less than 1 hr, the 
stress relaxation modulus could be measured. As lon 
as the moisture content of the resin was less than 
pct, stress relaxation curves measured at different 
temperatures could be superimposed using horizontal 
shifts along the log(time) axis with only small shifts 
along the vertical axis. 


149,461 

N91-22466/7/GAR PC AO5/MF A01 

National Aeronautics and Space Administration, 

Washington, DC. 

Micr: —_ Science and Applications Bibliogra- 
y,1 Revision. 

lay 91, 78p NAS 1.15:4283, NASA-TM-4283 


This edition of the Microgravity Science and Applica- 
tions (MSA) Bibliography is a compilation of govern- 
ment reports, contractor reports, conference proceed- 
ings, and journal articles dealing with flight experi- 
ments utilizing a low gravity environment to elucidate 
and control various processes, or with ground based 
activities that provide supporting research. It encom- 
— literature published but not cited in the 1989 

evision and that literature which has been published 
in the past year. Subdivisions of the bibliography in- 
clude: electronic materials; metals, alloys, and com- 
posites; fluids, interfaces, and transport; glasses and 
ceramics; biotechnology; combustion science; and ex- 
perimental technology, facilities, and instrurnentation. 
Also included are publications from the European, 
Soviet, and Japanese programs. 


Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. 
International Collaboration in Prestandards Re- 
search on Advanced Materials within the Context 
of VAMAS. 
Final rept. 
L. H. Schwartz, and B. W. Steiner. 1989, 6p 
Pub. in ASTM (American Society for Testin: om Mate- 
rials) Standardization News 17, n2 p28-33 Feb 89. 


VAMAS, the Versailles Project on Advanced Materials 
and Standards, now encompasses international col- 
laboration in thirteen areas of prestandards research 
on advanced materials. One of the most successful 
projects has stimulated the development of a consen- 
sus on high priority action essential for the develop- 


MATHEMATICAL SCIENCES 


Algebra, Analysis, Geometry, & Mathematical Logic 


ment of compatible computerized materials data- 
banks. Another has established a framework for a co- 
herent international research effort laying the founda- 
tion for standards in surface chemical analysis. Six 
projects address critical problem areas in the charac- 
terization of particular classes of advanced materials: 
ceramics, polymer blends, polymer composites, effi- 
cient test procedures for polymer properties, super- 
= and cryogenic structural materials, and 
ars mee materials. The other five projects deal 
aracterization of the response of advanced ma- 
terials to particularly challenging performance situa- 
tions: wear, hot salt corrosion resistance, weld charac- 
teristics, creep crack = and low cycle fatigue. 
Recent results of VAMAS activity in these various 
areas are surveyed and directions for the future are 
indicated. 


MATHEMATICAL 
SCIENCES 


Algebra, Analysis, Geometry, & 
Mathematical Logic 


149,463 

AD-A234 551/0/GAR PC A03/MF A01 

Royal Signals and Radar Establishment, Malvern 

(England). 

— Representation of Rotational Mo- 
ions. 

Memorandum rept. 

IH J. a Feb 91, 12p RSRE-MEMO-4445, DRIC- 
R-116612 


The rotation of a rigid body may be represented by a 
unit axis and the angle of rotation about that axis. Here 
we investigate the representation in this form of the 
rotation equivalent to two successive rotations, and 
derive equations of motion of the body in terms of its 
angular velocity. The relationship of our results to 
those of the quantum theory of angular momentum is 
also discussed with particular reference to the Baker- 
Campbell-Hausdorff expansion. 


149,464 
AD-A234 723/5/GAR PC A03/MF A01 
prec for Computer Applications in Science and En- 
ineering, Hampton, VA. 
main Decomposition with Local Mesh Refine- 
ment. 
Contractor rept. 
W. D. Gropp, and D. E. Keyes. Feb 91, 33p ICASE- 
91-19, NASA-CR- 187528, 
Contract NAS1-18605 


We describe a preconditioned Krylov iterative algo- 
rithm based on domain decomposition for linear sys- 
tems arising from implicit finite difference or finite ele- 
ment discretizations of partial differential equation 
problems requiring local mesh refinement. To keep 
data structures as simple as possible for parallel com- 
puting applications, we define the fundamental compu- 
tational unit in the algorithm as a subregion of the 
domain spanned by a locally uniform tensor-product 
grid, called a tile. In the tile-based domain decomposi- 
tion approach, two levels of discretization are consid- 
ered at each point of the domain: a global coarse grid 
defined by tile vertices only, and a local fine grid where 
the degree of resolution can vary from tile to tile. One 
global level and one local level provide the flexibility 
required to adaptively discretize a diverse collection of 
problems on irregular regions and solve them at con- 
vergence rates that deteriorate only logarithmically in 
the finest mesh parameter, with the coarse tessellation 
held fixed. A logarithmic departure from optimality 
seems to be a reasonable compromise for the simplici- 
ty of the composite grid data structure and concomi- 
tant regular data exchange patterns in a multiproces- 
sor environment. 


149,465 

AD-A235 060/1/GAR PC A02/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Management 
Sciences Research Group. 


149,469 


bess poe Uni-Dimensional Similarities 
with Least Absolute Value Metric - NP-Hard. 
N-P. Bitchey, and GL. Thompsore 
ite al L mpson. ee 90, 10p 
Rept nos. MSRR-560, WP-89-90-11 
Contracts N00014-85-K-0198, DE- FG02-85ER13996 


The purpose of this paper is to prove that the weighted 
uni-dimensional similarities problem with least abso- 
lute value metric caeapeg I is, in general, NP-Hard. In 
the first four sections of the paper, the USPAM prob- 
lem and four lemmas are presented which will be used 
in Section 6 to prove the main theorem of this paper. It 
is shown that the simple max cut problem can, in a 
polynomial number of steps, be converted into a spe- 
cial case of the USPAM problem, which shows that the 
USPAM problem is NP-Hard. Finally, some special 
cases of the USPAM problem are described for which 
polynomial solutions exist. 


149,466 

AD-A235 188/0/GAR PC A02/MF A01 
Rensselaer Polytechnic Inst., Troy, NY. Dept. of Com- 
puter Science. 

Numerical Methods for Singularly Perturbed Dif- 
ferential E with ications. 

Final rept. 1 Jun 85-31 Aug 90. 

J. E. Flaherty. 31 fom ag 10p AFOSR-TR-91-0265, 
Grant AFOSR-85-0 


During the period covered by this grant, we conducted 
research on the development and application of adapt- 
ive numerical methods for singularly perturbed initial- 
boundary value problems wa Partial differential equa- 
tions. We studied both local refinement methods and 
methods of lines techniques using properly nested and 
overlapping grids. The geometric Stieak So ante 
of our procedures were improved thr: the use of 
finite quadtree and octree encoding een parallel 
versions of adaptive procedures on shared-memory 
computers were developed; and variable-order finite 
element methods to be used with adaptive p- and hp- 
refinement were created. 


149,467 

AD-A235 239/1/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. 

Fast _— Transforms and Numerical Algo- 


rithms |. 

G. Beylkin, R. Coifman, and V. Rokhlin. 1991, 43p 
Availability: Pub. in Communications on Pure and Ap- 
plied Mathematics, v44 p141-183 1991. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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AD-A235 240/9/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Inverse Parabolic Problems with the Final Overde- 


termination. 

V. Isakov. 1991, 25p 

Availability: Pub. in Communications on Pure and Ap- 
plied Mathematics, v44 p185-209 1991. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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Weak Max Flow Min Cut a 

Management sciences research rep 

G. Cornuejols, and B. Novick. Sep 8 89, 55p Rept no. 
MSRR-557 - 

Contract N00014-85-K-0198, Grant NSF-ECS89- 
01495 


A 0,1 matrix A such that the vertices of (x: Ax > or = 
1,0 < or = x < or = 1) are integer has the weak Max- 
Flow Min-Cut property. For brevity and in order to 
stress the analogy with perfect matrices, we call these 
matrices ideal in this paper. We present all currently 
known minor minimal nonideal matrices, expanding 
Seymour’s 1977 list. We partially characterize minor 
minimal nonideal matrices under various restricting as- 
sumptions and establish some pr analogous to 
those given by Padberg for minimally imperfect matri- 
ces. We completely characterize all minor minimal 
nonideal webs and also more general circulant 
matrices. Finally, we present some conjectures, includ- 
ing a conjecture that might be viewed as the counter- 
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part for ideal matrices of Berge’s strong perfect graph 
conjecture. 


149,470 

DE91011069/GAR PC A03/MF A01 

New York Univ., NY. Courant Inst. of Mathematical Sci- 

ences. 

— 's equation and the Dirichlet-Neumann 
in multiply connected domains. 

h. reenbaum, L. Greengard, and G. B. McFadden. 

Mar 91, 40p DOE/ER/25053-5 

Contract FG02-88ER25053 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


A variety of problems in material science and fluid dy- 
namics require the solution of Laplace’s equation in 
multiply connected domains. Integral equation meth- 
ods are natural candidates for such problems, since 
they discretize the boundary alone, require no special 
effort for free boundaries, and achieve superalgebraic 
convergence rates on sufficiently smooth domains in 
two space dimensions, regardless of shape. Current 
integral equation methods for the Dirichlet problem, 
however, require the solution of M independent prob- 
lems of dimension N, where M is the number of bound- 
ary components and N is the total number of points in 
the discretization. In this paper, we present a new 
boundary integral equation approach, valid for both in- 
terior and exterior problems, which requires the solu- 
tion of a single linear system of dimension N + M. We 
solve this system by making use of an iterative method 
(GMRES) combined with the last multipole method for 
the rapid calculation of the necessary matrix vector 
products. For a two-dimensional system with 200 com- 
ponents and 100 points on each boundary, we gain a 
speedup of a factor of 100 from the new analytic for- 
mulation and a factor of 50 from the fast multipole 
method. The resulting scheme brings large scale cal- 
culations in extremely complex domains within practi- 
cal reach. 27 refs., 7 figs., 2 tabs. 


149,471 
DE91011112/GAR 
Argonne National Lab., IL. 
Algorithms for minimization subject to bounds. 

S. J. Wright. 4 Nov 88, 50p ANL/PP-66473 

Contract W-31109-ENG- 38, Grant ASC-8714009 
Sponsored by Department of Energy, Washington, DC. 


We describe algorithms for minimization of functions of 
many variables subject to bounds on those variables. 
The main algorithm uses a trust — strategy for 
pore moi 5 corresponding exact (ell)(sub 1)-penalty 
function. The subproblem contains component-wise 
non-smooth terms, and is solved using a method simi- 
lar to two-metric gradient projection methods for con- 
strained optimization. This algorithm is compared to 
others which (1) minimize the (ell)(sub 1)-penalty func- 
tion directly without using trust regions, (2) use two- 
metric gradient projection with line search, and (3) 
apply a trust region method and take the constraints 
into account explicitly. It is found that the trust-region 
methods tend to require fewer function and gradient 
evaluations, at the cost of increased matrix manipula- 
tion during each (outer) iteration. 14 refs., 6 tabs. 
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149,472 
DE$1011175/GAR 
Argonne National Lab., IL. 
=— boundary element quadra- 
ure. 

J. N. Lyness. 1990, 20p ANL/CP-72305, CONF- 
9006335-1 


Contract W-31109-ENG-38 

Numerical methods in applied science and industry, 
Torino (Italy), 18-21 Jun 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The classical Euler Maclaurin summation formula ex- 
presses the discretization error made by the trapezoi- 
dal rule approximation to a finite integral as an asymp- 
totic expansion in the mesh ratio. As such, it plays a 
significant role in the theory of numerical quadrature. 
In particular, it forms the basis for Richardson's de- 
ferred approach to the limit, also known as Romberg 
integration and as quadrature by extrapolation. In this 
review, we draw attention to some more recent theory, 
based on the Euler Maclaurin summation formula (or 
expansion). During the past 25 years, this theory has 
undergone significant development. Briefly, the expan- 
sion has been systematized to embrace all quadrature 
rules. It has been generalized to the N-dimensional 
cube and to the N-dimensional simplex. Moreover, a 
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significant generalization has been made to cover 
functions having algebraic and logarithmic singularities 
at vertices. In this article we discuss some of these 
developments in the context of their possible use to 
analyze finite elements. In general, no proofs are pro- 
vided, but references are given. 33 refs. 
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DE91621721/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 
(italy). 

Non linear onote theorem and application to a 
theorem of A. Pazy 

B. Djafari Rouhani. Jul 89, 19p IC-89/203 

U.S. Sales Only. 


We prove that if (y(sub n))n(ge)1 is a sequence in a 
real Hilbert space H such that for every non negative 
integer m the sequence (parallel(Sigma)(sub |) =0(sup 
m) y(sub i)+1! parallel)(sub i(ge)1) is non increasing, 
then: s(sub n) = 1/n (Sigma)(sub i= 1)(sup n) y(sub i) 
converges strongly in H to the element of minimum 
norm in the closed convex hull of the sequence (y(sub 
n))(sub n(ge)1). We deduce a direct proof of a result 
containing a theorem of A. Pazy. (author). 27 refs. 
(Atomindex citation 22:023874) 


149,474 

DE91621722/GAR PC A03/MF A01 

— Centre for Theoretical Physics, Trieste 
taly). 

Note on the convergence of a numerical se- 

quence. 

B. Djafari Rouhani. Jul 89, 15p IC-89/204 

U.S. Sales Only. 


We prove that for a sequence of real numbers (x(sub 
n))(sub n(ge)0) satisfying every i, j (ge) 0, x(sub i+ 1) - 
x(sub j+ 1)(le)x(sub i) - x(sub j) the sequence (x(sub 
n)/n)(sub n(ge)1) converges to zero or to lim(sub 
n(yields) + (infinity)) (x(sub n+ 1) - x(sub n)). This gives 
a simple proof of a one dimensional generalization of a 
theorem of A. Pazy in Hilbert space. (author). 20 refs. 
(Atomindex citation 22:023875) 
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DE91621723/GAR 

— Centre for Theoretical Physics, Trieste 
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New proofs of ergodic theorems for non expan- 

sive sequences in a Hilbert space. 

B. Djafari Rouhani. Aug 89, 22p IC- 89/205 

U.S. Sales Only. 


PC A03/MF A01 


Let (x(sub n))(sub n(ge))0 be a non expansive se- 
quence in a real Hilbert space H, (i.e. every i,j (ge) 0, 
parallel x(sub i+1) - x(sub j-+ 1)parallel(le)parallel 
x(sub i) - x(sub j)parallel) and s(sub n) = 1/n 
(Sigma)(sub i=0)(sup n-1) x(sub i). We prove the fol- 
lowing results containing J.B. Baillon’s ergodic theo- 
rems: (1) s(sub n) converges weakly in H if and only if 
lim inf(sub n(yields) + (infinity)) parallel s(sub n)parallel 
< +(infinity). (2) x(sub n) converges weakly in H-if and 
only if (x(sub n))(sub n(ge)0) is weakly asymptotically 
regular and lim inf(sub n(yields)-+(infinity)) parallel 
x(Sub n) parallel < + (infinity). (3) If moreover: every i,j 
(ge) 0, parallel x(sub i+1) + x(sub j+1)parallel (le) 
parallel x(sub i) + x(sub j)parallel then s(sub n) con- 
verges strongly in H. This is obtained as a conse- 
quence of a result of H. Brezis and F.E. Browder which 
we prove here by using Herglotz’s theorem. (4) Under 
the same assumptions as in (3) the sequence (x(sub 
n))(sub n(ge)0) converges strongly in H if and only if 
(x(sub n))(sub n(ge)0) is asymptotically regular. 
(author). 33 refs. (Atomindex citation 22:023876) 
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Illinois Univ. at Chicago Circle. Dept. of Mathematics, 
Statistics and Computer Science. 

Querying Databases of Trajectories of Differential 
Equations 2: Index — 

R. Grossman. Mar 91, 

Contracts NAG2-513, ‘NGF DMS-89-04740 

In NASA Langley Research Center, Fourth NASA 
Workshop on Cooataonal Control of Flexible Aero- 
space Systems, Part 1 p 35-39. Sponsored in Part by 
Laboratory for Advanced Computing. 


Suppose that a large number of parameterized trajec- 
tories (gamma) of a dynamical system evolving in R 
sup N are stored in a database. Let eta is contained R 


sup N denote a parameterized path in Euclidean 
space, and let parallel to center dot parallel to denote 
a norm on the space of paths. A data structures and 
indices for trajectories are defined and algorithms are 
given to answer queries of the following forms: Query 
1. Given a path eta, determine whether eta occurs as a 
subtrajectory of any trajectory gamma from the data- 
base. If so, return the trajectory; otherwise, return null. 
Query 2. Given a path eta, return the trajectory gamma 
from the database which minimizes the norm parallel 
to eta - gamma parallel. 
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N91-22806/4/GAR PC A02/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Matinematics. 

Note on K(sub 4)-Closures in Hamiltonian Graph 


Theory. 
H. J. Broersma. Nov 90, 8p MEMO-903 


Let G = (V,E) be a 2-connected graph. Two vertices u 
and v of G are called a pair if u and v are the vertices of 
degree two of an induced subgraph of G which is iso- 
morphic to K(sub 4) minus an edge. Let x and y be the 
common neighbors of a K(sub 4)-pair u, v in an in- 
duced K(sub 4)-e. The following result is proved if set 
N(x) union N(y) is contained in N(u) union N(v) union 
the set (u,v), then G is Hamiltonian if and only if G + uv 
is Hamiltonian. As a consquence, a claw free graph G 
is Hamiltonian if and only if G + uv is Hamiltonian, 
where u, v is a K(sub 4)-pair. Based on these results so 
called K(sub 4)-closures of G are defined. Infinite 
classes of graphs with small maximum degree and 
large diameter, and with many vertices of degree two 
having complete K(sub 4)-closures are given. 


149,478 

N91-22807/2/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Duality for Linear Systems: External and State 
Space Characterization of the Adjoint System. 

A. J. Vanderschaft. Nov 90, 15p MEMO-906 


After providing an intrinsic definition of the adjoint 
system of a linear system given in state space form, 
the adjoint system is characterized in terms of the sys- 
tem’s external behavior. Conversely it is shown how 
this external characterization allows one to recover the 
state space definition by reconstructing an isomor- 
phism from the abstractly defined minimal state space 
of the system itself. It is shown how a coordinate ex- 
pression of this isomorphism can be obtained from a 
modified form of the Bezoutian matrix. 


149,479 

N91-22810/6/GAR PC A02/MF A01 
Leiden Rijksuniversiteit (Netherlands). Div. of Applied 
Mathematics. 

Conjecture by Leveque and Trefethen Related to 
the Kreiss Matrix Theorem. 

M. N. Spijker. Nov 90, 7p TW-90-07, ETN-91-99148 


In the Kreiss matrix theorem the power boundedness 
of N x N matrices is related to a resolvent condition on 
these matrices. LeVeque and Trefethen proved that 
the ratio of the constants in these two conditions can 
be bounded by 2eN. They conjectured that this bound 
can be improved to eN. In this study the conjecture is 
proved to be true. The proof relies on a lemma which 
provides an upperbound for the arc length of the image 
of the unit cirle in the complex plane under a rotational 
function. This lemma may be of independent interest. 


149,480 

N91-22812/2/GAR PC AO6/MF A01 
Technische Univ. Eindhoven (Netherlands). 
Contribution to the Theory of Distance Regular 
Graphs. 

Ph.D. Thesis. 

E. W. Lambeck. 1990, 115p ETN-91-99169 


Distance regular — are introduced and some ex- 
amples are given. Objects and terminology are ex- 
plained. Restrictions on the intersection array of dis- 
tance regular graphs are obtained. The characteriza- 
tion of distance regular graphs by their parameters is 
addressed, including the characterization of a dodeca- 
hedron. Substructures of a distance regular graph are 
studied. The existence of Petersen subgraphs in cer- 
tain distance regular graphs is shown and their exist- 
ence is used in some uniqueness proofs. The hyper- 
planes of the regular near hexagon on 759 points is 
Studied. Classical distance regular graphs are 





adressed: the Hamming, Jonhson, Grassman, dual 
polar, bilinear forms, alternating forms, Hermitian 
forms and quadratic forms graphs. For these graphs it 
is shown that 2-convexity usually implies convexity and 
all convex subgraphs need to be known. It turns out 
that a convex subgraph C of a graph Gamma is of the 
same type as Gamma, when Gamma is one of the 
above mentioned graphs. The only exception is the 
Hermitian forms which sometimes have one other 
convex subgraph. 
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N91-22813/0/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

How to Solve Explicity a Thue-Mahler Equation. 

N. Tzanakis, and B. M. M. Deweger. 14 Nov 90, 46p 
MEMO-905 


A general practical method for solving a Thue-Mahler 
equation is given. Using algebraic number theory and 
the theory of linear forms in logarithms of algebraic 
numbers in both the complex and p-adic case, an ex- 
plicit upper bound for the solutions is derived. A practi- 
cal method for a considerable reduction of this bound 
is presented, based on computational real and p-adic 
diophantine approximation techniques, in which the 
main tool is the LLL algorithm. Special attention is paid 
to the, in goree. non trivial problem of finding the so- 
lutions below the reduced bound, using an algorithm of 
Fincke and Pohst for determining lattice points in a 
given sphere, and a sieving process. As an illustration 
of the usefulness of the method, a specific Thue- 
Mahler equation is completely solved. 


149,482 

PB91-198994/GAR PC A03/MF A01 
Technische Univ. Eindhoven (Netherlands). Dept. of 
Mathematics and Computing Science. 

Some Remarks on the GAP Metric, June 1989. 

S. Q. Zhu, and M. L. J. Hautus. Jun 89, 14p EUT-89- 

WSK-01 

See also N90-14029. 


The paper presents the following results on the gap 
metric defined on the space of closed linear operators: 
(1) the topology introduced by the gap metric is a diag- 
onal product topology; (2) if the gap of two closed op- 
erators is smaller than one, then the two directed gaps 
are the same; (3) when a closed operator is densely 
defined, a representation of the orthogonal projection 
onto its graph is found, and using the representation, 
the authors present an equivalent form of the gap 
metric. 
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PB91-199034/GAR PC A03/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
puter Science. 

New Upper Bounds in Klee’s Measure Problem. 
Technical rept. 

M. H. Overmars, and C. K. Yap. Nov 89, 20p RUU- 
CS-89-28 

Prepared in cooperation with New York Univ., NY. 
Courant Inst. of Mathematical Sciences. 


The authors give new upper bounds for the measure 
problem of Klee which significantly improve the previ- 
ous bounds for dimensions greater than 2. They obtain 
an O(n(sup d/2) log n,n) time-space upper bound to 
compute the measure of a set of n boxes in Euclidean 
d-space. The solution is based on a new data structure 
that they call an orthogonal partition tree that has other 
applications as well. The method involves several new 
ideas, including application of the inclusion/exciusion 
principle, the concept of trellises, and streaming. 
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PB91-199083/GAR PC A03/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
puter Science. 

Strong Colorings of Graphs. 

Technical rept. 

S eg and J. van Leeuwen. Apr 90, 27p RUU-CS- 


The authors consider the generalization of graph 
coloring to distance-k coloring, also termed strong 
coloring in the case k=2. Some basic facts about 
strong coloring of graphs are given, and several auxil- 
iary results are presented for strong colorings of spe- 
cial classes of graphs. They show that every planar 
graph can be strongly colored with at most 3 deita+9 
colors, where delta denotes the maximum degree of 


the graph. (A straightforward algorithm would use as 
many as to 5 delta+1 colors.) It is shown that every 
outerplanar graph can be strongly colored with at most 
delta+4 colors. 
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National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. 

Nature of Collinearity. 

Final rept. 

J. Mandel. 1989, 9p 

af in Jnl. of Quality Technology 21, n4 p268-276 


Collinearity is treated as an indication that use of the 
regression equation for prediction is limited to a specif- 
ic portion of the sample space regressors. A method is 
presented for determination of this portion, called the 
Effective Prediction Domain (EPD). The same basic 
technique is also used for the detection of collinearity. 
Numerical examples are discussed in detail. 
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AD-A234 961/1/GAR PC A02/MF A01 
Stanford Univ., CA. Systems Optimization Lab. 
Converting a Converging Algorithm into a Polyno- 
mially Bounded Algorithm. 

Technical rept. 

G. B. Dantzig. Mar 91, 9p Rept no. SOL-91-5 
a N00014-89-J-1659, Grant NSF-DMS89- 

1 

Sponsored in part by Grant NSF-ECS89-06260. 


This document considers a certain general Phase | 
linear programming problem with a convexity con- 
straint which can be written after some algebraic ma- 
nipulation in certain form. 
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AD-A234 962/9/GAR PC A03/MF A01 
Stanford Univ., CA. Systems Optimization Lab. 
Large-Scale Stochastic Linear Programs: Impor- 
tance Sampling and Benders Decomposition. 
Technical rept. 

G. B. Dantzig, and G. Infanger. Mar 91, 16p Rept no. 
SOL-91-4 

Contract N00014-89-J-1659, Grant NSF-ECS89- 
06260 


The paper demonstrates how large-scale stochastic 
linear programs with recourse can be efficiently solved 
by using a blending of classical Benders decomposi- 
tion with a relatively new technique called importance 
sampling. Numerical results of large-scale problems in 
the area of expansion planning of power systems and 
financial planning are presented. 
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AD-A235 219/3/GAR 
Clemson Univ., SC. 
Polyhedral Approaches for Solving 0-1 Polynomial 
Programming Problems. 

Annual technical rept. 1 Mar-30 Feb 91. 

Apr 91, 5p AFOSR-TR-91-0500, 

Grant AFOSR-90-0191 


The research results include the construction of a new 
linearization strategy for unconstrained 0-1 polynomial 
programming problems, the extension of duality re- 
sults for 0-1 quadratic programming problems, and the 
design and testing of an algorithm for a special family 
of 0-1 quadratic programming problems. 
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AD-A235 242/5/GAR PC A02/MF A01 
California Univ., Davis. Dept. of Mathematics. 
Nonlinear Stochastic Optimization Solution Proce- 
dures and Incomplete information. 

Final rept. 1 Sep 85-30 Nov 90. 

R. Wets. 30 Nov 90, 7p AFOSR-TR-91-0381, 

Grant AFOSR-85-0272 


The development of solution procedures for large 
scale linear and nonlinear stochastic optimization 
problems (decision making under uncertainty) has 
been the major concern of the research conducted 
under grant AFOSR-85-0272 during the last five years. 


149,493 
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The achievements include the publication of a number 
of reports in scientific journals (by the principal investi- 
gators, his students and collaborators), the develop- 
ment and testing of experimental computer programs 
for such classes of problems. An overall program or 
research in the solution of dynamic, s ic optimi- 
zation programs has been completed. A new model- 
ling paradigm for these problems, scenario aggrega- 
tion, has been developed. Solution procedures for par- 
allel computers have been designed, and a new algo- 
oped Lagrangian finite generation, has been devel- 
oped. 
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MIC-91-02931/GAR PC E07/MF E01 
Montreal Univ. (Quebec). Centre de Recherche sur les 
Transports. 

Improving intercity freight routing with a tactical 
planning model 


ing 3 
Publication no. 718. 
J. Roy, and T. G. Crainic. c1991, 33p 


This paper gives the results of several experimental 
studies co’ ed with large Canadian carriers to vali- 
date a network optimization based methodology devel- 
oped by the Centre for the tactical planning of freight 
transportation. The report describes the complexity of 
the routing decision and the importance of tactical 
analysis and planning. The model itself and its per- 
po nce in experimental studies are reviewed in 
étail. 
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MIC-91-02932/GAR PC E07/MF E01 
Montreal Univ. (Quebec). Centre de Recherche sur les 
Transports. 
Grieving reaction: A multivariate analysis of the 
im of care using a disutility index. 
Publication no. 737, and Cahier no. 9106. 
— Cuddihy, M. Gaudry, and R. Laferriere. c1991, 

p 


The study describes a multivariate analysis that en- 
ables the identification of a number of factors that ex- 
plain variations of the grieving reaction, notably the 
effect of the level of accompaniment care and of palli- 
ative care. The multivariate analysis distinguishes 
these care elements from other factors such as inter- 
viewer’s bias, subject’s relationship to the deceased, 
etc. The data, the grieving reaction model, and the dis- 
tinctive features of the model are described, followed 
by the statistical and main measurement results ob- 
tained with the model. 
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MIC-91-02933/GAR PC E07/MF E01 
Montreal Univ. (Quebec). Centre de Recherche sur les 
Transports. 

Vehicle routing problem: An overview of exact and 
approximate algorithms. 

Publication no. 745. 

G. Laporte. c1991, 38p 


The Vehicle Routing Problem (VRP) can be described 
as the problem of designing optimal delivery or collec- 
tion routes from one or several depots to a number of 
geographically scattered cities or customers, subject 
to side constraints. This paper surveys some of the 
main known results relative to the VRP. The paper is 
organized by: Definition, exact ais:orithms, heuristic al- 
gorithms, and conclusion. 
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N91-22811/4/GAR PC A03/MF A01 
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Mathematics. 

Shortest Queue Policy for the Tandem Parallel 


jueue. 
A. Hordijk, and G. Koole. 1990, 19p TW-90-08, ETN- 
91-99149 


Two nodes in tandem with parallel queues in each 
node is considered for the problem of obtaining the 
stationary distribution under the shortest queuing 
policy. A policy which stochastically minimizes the 
number of customers in the system at any time point is 
studied. A tandem parallel queue with Partial Informa- 
tion (Pl) and another case called the Full Information 
(Fl) case where the routing decisions in a node may 
also depend on the queue lengths at the other node 
are considered. It is shown that optimal control is 
threshold policy. 
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Shortest Queue Policy ‘tor the Tandem Parallel 


Queue. 
. Bowen y and G. Koole. 1990, 21p TW-90-08 

ed in cooperation with North Carolina Univ. at 
Chapel Hill. Dept. of Operations Research. 


The authors consider two nodes in tandem. At each 
node or service centre there are two servers present 
with the same service rate mu and each with its own 
queue. Customers arrive at the first node according to 
a Poisson process with arrival rate lambde. At their ar- 
rival, they have to be assigned to one of the servers, 
so they are routed to one of the queues at node 1. 

Customers leaving centre 1 enter node 2 and are 
routed to one of the queues at node 2. The goal of our 
analysis is to find a policy which stochastically mini- 
mizes the number of customers in the system at any 
time point. In the communication model which motivat- 
ed the research, the information on which an arriving 
customer has to be routed to one of the queues con- 
sists of the lengths of the queues in that node. So at 
any node there is no information available about the 
queue lengths of the other node. The paper considers 
two cases. One is the model described above, which is 
called the tandem parallel queue with Partial Informa- 
tion (Pl). The other is the case where the routing deci- 
sions in a node may also depend on the queue lengths 
at the other node. This is called the Full Information 
(Fl) case. 
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Findi: Optimal Policies for Markov Decision 


ing 
Chains: A Unifying Framework for Mean-Variance- 
s. 
—_™ and L. C. M. Kallenberg. 1990, 21p TW- 
-1 


The paper proves constructively the existence of opti- 
mal policies for maximum one-period mean-to-stand- 
ard-deviation-ratio, negative variance-with-bounded- 
mean and mean-penalized-by-variance Markov deci- 
sion chains by reducing them to a related mathemati- 
cal program. The program entails maximizing (xB/ 
D(xb))+C(xb) over x in a polytope and with given 
bounds on xb where C and D are convex and either D 
is constant or D is positive and nondecreasing, C is 
nondecreasing and xB is nonpositive. The program is 
in turn reduced to maximizing x(B + (theta)b) over x in 
the polytope parametrically in theta. Along the way, 
under the nonnegative-initial-distribution assumption, 
the authors generalize the rule of constructing a sta- 
tionary maximimum-average-reward policy from an ex- 
treme optimal solution of the associated linear pro- 
gram. The paper unifies and extends formulations and 
existence results for problems discussed by White 
(1987), Filar and Lee (1985), Sobel (1985), Kawai 
(1987) and Filar, tee om and Lee (1989), and gives 
an effective computational procedure to solve them 
that is related to a method used by Kawai (1987) in a 
special case. 


149,496 

PB91-199067/GAR PC A03/MF A01 
Utrecht oe (Netherlands). Dept. of Com- 
puter Scienc: 

Fast Aigorithms for the TRON Game on Trees. 
Technical rept. 

Le, Bodlaender, and T. Kloks. Mar 90, 21p RUU-CS- 
a by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague. 


TRON is the following game which can be played on 
any graph: Two players choose alternately a node of 
the graph subject to the requirement that each player 
must choose a node which is adjacent to his previously 
chosen node and such that every node is chosen only 
once. In the paper O(n) and O(n(square root of n)) al- 
gorithms are given for deciding whether there is a win- 
ning strategy for the first player when TRON is played 
on a given tree, for the variants with and without speci- 
fied starting nodes, respectively. The problem is 
shown to be both NP-hard and Go-NP-hard for con- 
nected undirected graphs in general. 


149,497 
PB91-200527/GAR 


182 VOL. 91, No. 18 


PC A03/MF A01 


ton, DC. 
lied to Least Squares Curve 


Bureau of Mines, Washi 
Ptting. Algorithm App! 


Report of cay od 1991. 

C. L. Karr, D. A. Stanley, and B. J. Scheiner. 1991, 
16p BUMINES-RI-9339 

Library of Congress catalog card no. 90-2602. 


The U.S. Bureau of Mines is investigating the use of 
genetic algorithms (GA’s) for solving optimization 
problems. The computer search technique, based on 
the mechanics of natural genetics, was used to per- 
form simple least-squares curve fitting. Three exam- 
ples are presented in which a GA manipulates binary 
coded strings to produce near-optimal solutions to 
least-squares curve-fitting problems after having 
viewed only a small portion of the search space. The 
examples include fitting data to the equation of a line, 
the equation of a parabola, and the Ree-Eyring equa- 
tion. 


149,498 

PB91-204198 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Applied and Computational Mathe- 
matics Div. 

+ tra carn Behavior of Trajectories for Linear 
Programming. 

Final rept. 

2 ap P. T. Boggs, and P. D. Domich. 1990, 


5 a ONR-N-0014-87-F0053 

Sponsored by Office of Naval Research, Arlington, VA. 
Pub. in Contemporary Mathematics 114, p161-187 
1990. 


The convergence behavior of center trajectories aris- 
ing from the use of the logarithmic barrier function in 
linear programming is examined based on the concept 
of analytic center of a system of linear constraints. 
Main results are the convergence of A-trajectories to 
| on agree of the optimal face and the convergence of 

their tangential directions. Both results hold in the 
presence of primal and dual degeneracies. g-center 
varieties are introduced extending the concept of ana- 
lytic g-centers. 


149,499 

PB91-205773/GAR PC A03/MF A01 

Tilburg Univ. (Netherlands). 

Cost Allocation and Communication. 

Research memo. 

A. van den Nouweland, P. Borm, G. Owen, and S. 

Tijs. 1991, 20p FEW-469 

Prepared in cooperation with Katholieke Univ. Nijme- 

gen (Netherlands), and Naval Postgraduate School, 
jonterey, CA. 


The paper considers a special class of cost allocation 
problems, where the communication possibilities 
among the agents are restricted. Integral formulas are 
derived for two allocation rules: the Myerson value and 
the position value. 


149,500 

PB91-205807/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Games with Permission Structures: The Conjunc- 
tive Approach. 

Research memo. 

R. P. Gilles, G. Owen, and R. van den Brink. Mar 91, 
30p FEW-473 

Prepared in cooperation with Naval Postgraduate 
School, Monterey, CA. Dept. of Mathematics. Spon- 
sored by Nederlandse Organisatie voor Wetenschap- 
pelijk Onderzoek, The Hague. 


The paper is devoted to the game theoretic analysis of 
decision situations, in which the players have veto 
power over the actions undertaken by certain other 
players. The authors give a full characterization of the 
dividends in these games with a permission structure. 
They find that the collection of these games forms a 
subspace of the vector space of all games with side 
payments on a specified player set. Two applications 
of these results are provided. The first one deals with 
the projection of additive games on a permission struc- 
ture. It is shown that the Shapley value of these pro- 
jected games can be interpreted as an index that 
measures the power of the agents in the permission 
structure. The second application applies the derived 
results on games, where the organization structure 
can be analyzed separately from the production ca- 
pacities of the participating players. 


149,501 

PB91-205872/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Markov Model for Opportunity Maintenance. 
Research memo. 

S. G. Vanneste. 1991, 32p FEW-476 


The impact of opportunities on the optimal mainte- 
nance policy of a Markov-degrading unit is analyzed. 
The case where preventive maintenance is restricted 
to opportunities arising from a Poisson process is com- 
pared to the situation that the repair facility is continu- 
ously available. For both cases it is shown that the op- 
timal policy is of the control limit type and that the aver- 
age cost is a unimodal function of the control limit. The 
embedding technique is then applied to develop an ef- 
ficient optimization procedure. The analysis extends 
and unifies existing results. 


149,502 

PB91-206045/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Axiomatizations of the Conjunctive Permission 
Value for Games with Permission Structures. 
Research memo. 

pt a den Brink, and R. P. Gilles. Apr 91, 32p FEW- 
Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague. 


A situation in which players can generate certain pay- 
offs by cooperating can be described by a cooperative 
game with transferable utilities. In the paper, the au- 
thors assume that the players who are participating in 
such a game, are part of some permission structure. 
This means that there are players who need permis- 
sion from one or more other players before they can 
act or cooperate with other players to generate some 
pay-off. It is clear that such a permission structure 
limits the possibilities of cooperation. They derive a 
modified game that takes account of these limited co- 
operation possibilities. They then give axiomatic char- 
acterizations of the Shapley value of this modified 
game. 


Statistical Analysis 


149,503 

AD-A234 545/2/GAR PC A02/MF A01 
California Univ., Irvine. Dept. of Electrical and Comput- 
er Engineering. 

Statistical Analysis of Stochastic Gradient Based 
Algorithms. 

Final rept. 15 Mar 86-14 Oct 90. 

N. J. Bershad. 5 Mar 91, 8p AFOSR-TR-91-0277, 
Grant AFOSR-86-0093 


The work explicitly reported here was performed 
during the period April 15, 1988 - October 15, 1990. 
Work performed during the — April 15, 1986 - April 
15, 1988 has been previous! y presented in the annual 
reports for those years. AFOSR has supported re- 
search work primarily on 1) the stochastic behavior of 
LMS and stochastic gradient related adaptive algo- 
rithms and 2) comparative performance analysis of 
LMS and Recursive Least Squares (RLS) in non-sta- 
tionary environments. Preliminary efforts covering the 
Constant Modulus Adaptive (CMA) algorithms and Infi- 
nite Impulse Response (IIR) adaptive filters have re- 
sulted in several publications 14,17,25 but are not dis- 
cussed below. Preprints or reprints of all referenced 
publications have been provided to AFOSR 


149,504 

AD-A234 546/0/GAR PC A02/MF AO1 
Florida State Univ., Tallahassee. 

Statistical Aspects of Reliability, Maintainability, 
and Availability. 

Summary 4~ (Final) 1 Oct-31 Dec 90. 

H. Doss, F. Proschan, and M. Hollander. Feb 91, 10p 
AFOSR-TR-91-0276, 

Grant AFOSR-88-0040 


The research performed under this grant developed 
theory, concepts, and methods in reliability, availabil- 
ity, and maintainability, applicable or potentially appli- 
cable to the programs of the U.S. Air Force in particular 
and the Department of Defense in general. In addition, 
because of the general nature of the mathematical and 





statistical approaches used, the results obtained are of 
value in a variety of other applied and theoretical areas 
of statistics and probability used by the USAF. 


149,505 


AD-A234 547/8/GAR PC A03/MF A01 
Connecticut Univ., Storrs. Dept. of Statistics. 

Fixed Sample and Sequential Problems with Appli- 
cations in Reliability. 

Final rept. 1 Jan 89-31 Dec 90. 

D. K. , and N. Mukhopadhyay. 31 Dec 90, 16p 
AFOSR-TR-91-0275, 

Grant AFOSR-89-0225 


The principal focus of this grant period had been on 
fixed-sample problems for the estimation of param- 
eters and reliability functions from different parametric 
families of distributions. Professor Dey and his PH.D. 
student (Ms. Pei-San Liu) first considered the estima- 
tion problems from generalized life distributions. They 
considered a decision theoretic route to obtain im- 
proved estimators of parameters and parametric func- 
tions. Professor Dey also considered the estimation of 
parameters from mixture distributions. Next, Professor 
Dey and his colleagues considered some related prob- 
lems one for the estimation of the Poisson parameter 
under an asymmetric loss and the other is the determi- 
nation of the class of minimax estimators of the scale 
parameter of the uniform distribution. Both these prob- 
lems also have important applications in reliability. Pro- 
fessor Dey and his student (Mr. Y. Chung) then consid- 
ered the estimation problems from the mixture of dis- 
crete exponential distributions. Through a mixing proc- 
ess, several complicated discrete multivariate distribu- 
tions were created which included compound Poisson 
and negative binomial distributions. Improved estima- 
tors were then obtained under several plausible loss 
functions. In a related problem (in the mixture distribu- 
tion scenario) Professor Dey and his colleagues con- 
sidered the problem of estimation of parameters and 
reliability from a multivariate survival distribution gener- 
ated by Weilbull-inverse Gaussian mixture. 


149,506 

AD-A234 650/0/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Center for Stochas- 
tic Processes. 

Research in Stochastic Processes. 

Final rept. 1 Sep 85-31 Dec 90. 

S. Cambanis, G. Kallianpur, and M. R. Leadbetter. 28 
Feb 91, 34p AFOSR-TR-91-0239, 

Contract F49620-85-C-0144 


Research was conducted and directed in the area of 
stochastic processes and their applications in engi- 
neering, biology, physics, seorweng ig be oceanogra- 
phy by the drvy gy investigators, S. Cambanis, G. Kal- 
lianpur and M.R. Leadbetter and their associates. De- 
tailed descriptions of the work were given in each of 
the five annual reports. A list of the main areas of re- 
search activity follows: — designs for time 
series; Monte-Carlo integration; Signal compression 
and digital waveform coding; Nonstationary harmoni- 
zable signals; Gaussian processes; Stable processes; 
Markov processes; Self-similar processes; Random 
fields; Point processes. Nonlinear filtering and predic- 
tion. Signal detection. Diffusion models. Propagation 
of chaos for interacting stochastic differential systems; 
Homogenous chaos expansions; Feyman integrals; 
Stochastic calculus; Stochastic evolution; Extremes of 
random processes and fields; Exceedance random 
measures; Slepian models; Peaks over threshold mod- 
eling; Central limit theory under mixing; Statistical infer- 
ence for stochastic processes; Exchangeable random 
processes. 


149,507 

AD-A234 787/0/GAR PC A03/MF AO1 
Alberta Univ., Edmonton. Dept. of Statistics and Ap- 
plied Probability. 

Optimal Control of Diffusions. 

R. J. Elliott. 1990, 13p ARO-24919.8-MA, 

Contract DAAL03-87-K-0102 

Availability: Pub. in Appl. Math. Optim. v22 p229-240 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


149,508 


AD-A235 250/8/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Statistics. 


Weighted Least Squares Estimation for Aalen’s 
Additive Risk Model. 

Technical rept. 

F. W. Huffer, and |. W. McKeague. 17 Apr 91, 29p 
Rept no. TR-441 

Contract N00014-89-J-1627 


Cox’s (1972) proportional hazards model has so far 
been the most popular model for the regression of 
analysis censored survival data. However, the additive 
risk model of Aalen (1980) can provide a useful and 
biologically more plausible alternative. Aalen’s model 
stipulates that the conditional hazard function for a 
subject, whose covariates are Y = (Y sub 1....,Y sub 
p)’, has the form h(t/Y) = Y’ alpha (t), where alpha = 
(alpha sub 1,...,alpha sub p)’ is an unknown vector of 
hazard functions. This paper discusses inference for 
alpha based on a weighted least squares (WLS) esti- 
mator of the vector of cumulative hazard functions. 
The asymptotic distribution of the WLS estimator is de- 
rived and used to obtain confidence intervals and 
bands for the cumulative hazard functions. Both a 
grouped data and a continuous data version of the es- 
timator are examined. An extensive simulation study is 
carried out. The method is applied to grouped data on 
the incidence of cancer mortality among Japanese 
atomic bomb survivors. 


149,509 

DE91011762/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Dept. of Physics. 
— of dynamical equations from chaotic 


ata. 

G. Rowlands, and J. C. Sprott. Feb 91, 28p DOE/ 
ER/53198-170 

Contract FG02-85ER53198 

Sponsored by Department of Energy, Washington, DC. 


A method is described for extracting from a chaotic 
time series a system of equations whose solution re- 
produces the general features of the original data even 
when these are contaminated with noise. The equa- 
tions facilitate calculation of fractal dimension, Lya- 
punov exponents and short-term predictions. The 
method is applied to data derived from numerical solu- 
tions of the Logistic equation, the Henon equations, 
the Lorenz equations and the Roessler equations. 10 
refs., 5 figs. 


149,510 

N91-22808/0/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Asymptotically Optimal Rank Tests for Multi- 
Factor Experimental Design Problems with Re- 
ag to a Location Parameter and a Scale Param- 
eter. 

T. J. Terpstra. Nov 90, 11p MEMO-907 


An asymptotically optimal rank test for the one factor 
problem with respect to a location parameter is con- 
structed. Asymptotically optimal rank tests for multifac- 
tor experimental design problems with respect to a lo- 
cation parameter and in the case of a scale parameter 
are considered. The Lehmann class of alternatives 
generated from the exponential alternative is obtained. 


149,511 
N91-22815/5/GAR 
National Aeronautics and Space Administration, 
per ey ma DC. 


PC A05/MF A01 


NASA Standard: Trend Analysis Techniques. 
ba 90, 91p NAS 1.82:8070.5A, NASA-STD-8070.5A 
evised. 


Descriptive and analytical techniques for NASA trend 
analysis applications are presented in this standard. 
Trend analysis is applicable in all organizational ele- 
ments of NASA connected with, or supporting, devel- 
opmental/operational programs. This document 
should be consulted for any data analysis activity re- 

uiring the identification or interpretation of trends. 

rend analysis is neither a precise term nor a circum- 
scribed methodology: it generally connotes quantita- 
tive analysis of time-series data. For NASA activities, 
the appropriate and applicable techniques include de- 
scriptive and graphical statistics, and the fitting or 
pre Po data by linear, quadratic, and exponential 
models. Usually, but not always, the data is time-series 
in nature. Concepts such as autocorrelation and tech- 
niques such as Box-Jenkins time-series analysis would 
only rarely apply and are not included in this document. 
The basic ideas needed for qualitative and quantitative 
assessment of trends along with relevant examples 
are presented. 


149,514 


MEDICINE & BIOLOGY 
Biochemistry 


149,512 

PB91-205914/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Sensitivity Analysis of Simulation Experiments: 
Tutorial on Regression Analysis and Statistical 
Design. 

Research memo. 

J. P. C. Kleijnen. 1991, 39p FEW-474 

See also PB91-115287. 


The tutorial gives a survey of strategic issues in the 
Statistical design and analysis of experiments with de- 
terministic and random simulation models. These 
issues concern validation, what-if analysis, optimiza- 
tion, and so on. The analysis uses regression models 
and Least Squares algorithms. The design uses classi- 
cal experimental designs such as 2 sup(k-p) factorials, 
which are more efficient than one at a time designs 
are. Moreover, classical designs make it possible to 
estimate interactions among inputs to the simulation. 
Simulation models may be optimized through Re- 
sponse Surface Methodology, which combines steep- 
est ascent with regression analysis and experimental 
design. If there are very many inputs, then special 
techniques such as group screening and sequential bi- 
pen are useful. Several applications are dis- 
cu L 


General 


149,513 

AD-A234 729/2/GAR PC A03/MF A01 

Northwestern Univ., Evanston, IL. 

Lyapunee Exponents and Rotation Numbers of 
inear with Real Noise. 

Final rept. 1 Jul 88-31 Dec 90. 

M. Pinsky, and V. Wihstutz. 31 Dec 90, 13p AFOSR- 

TR-91-0274, 

Grant AFOSR-88-0256 


In the joint work with Volker of the University of North 
Carolina, we have investigated the Lyapunov stability 
of systems defined by a system of differential equa- 
tions with a stochastic driving term, which may be 
either white noise or real noise. In the first case we 
showed that for nilpotent systems it is possible to com- 
pute an arbitrary number of terms in the asymptotic 
expansion of Lyapunov exponent in fractional powers 
of the noise coefficient when this tends to zero. This 
includes the important case of critically damped oscil- 
lator, which had not been treated previously. These re- 
sults were then extended to the case of the same nil- 
potent system driven by a finite-state Markov noise 
process. This was obtained by a method of homogeni- 
zation, using techniques previously established to 
study the central limit theorem for functions of a cen- 
tered Markov chain. It is shown, as in the case of white 
noise, that the Lyapunov exponent admits an expan- 
sion in fractional powers of the noise parameter, and 
that the first term of this expansion agrees exactly with 
the result obtain in the white noise case. 


ee 
MEDICINE & BIOLOGY 


Biochemistry 


149,514 
AD-A234 683/1/GAR 
Wisconsin Univ.-Madison. 


PC A02/MF A0O1 


J. P. Vanden Heuvel, M. J. Van Rafelghem, L. A. 
Menahan, and R. E. Peterson. 1989, 7p AFOSR-91- 


0290, 
Grant AFOSR-85-0207 


Availability: Pub. in Lipids, v24 n6 p526-531 1989. 
— only to DTIC users. No copies furnished by 
NTIS. 


A procedure for the extraction, separation, and isola- 
tion of perfluorodecanoic and perfluorooctanoic acids 
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from biological samples is described. The use of con- 
ventional lipid extraction procedures leads to substan- 
tial loss of the perfluorinated fatty acids added to 
tissue. The presence of sulfuric acid in aqueous saline 
during phase partitioning is essential for the recovery 
of perfluorodecanoic and perfluorooctanoic acids in 
the ~— phase following their extraction from 
tissue. The perfluorinated fatty acids are co-eluted with 
simple lipids from silica gel columns _— diethyl 
ether/trifluoroacetic acid (100:1, v/v). Simple lipids are 
separated by thin layer chromatography. By substitut- 
ing trifluoroacetic acid for acetic acid in the developing 
solvents, perfluorodecanoic and perfluorooctanoic 
acids migrate with other free fatty acids. 


149,515 

AD-A234 687/2/GAR PC A02/MF A01 
Colorado State Univ., Fort Collins. 

Modification of Leucine Transport Across Bovine 
Pigment Epithelium by Metabolic Stress. 

E. L. Pautier, C. Tengerdy, J. Beyer, and D. Beezley. 
1989, 9p AFOSR-91-0294, 

Grant AFOSR-87-0189 

Availability: Pub. in American Jnl. of Physiology, v257 
pC940-C947 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


149,516 

AD-A234 735/9/GAR PC A02/MF A01 

California Inst. of Tech., Pasadena. Div. of Chemistry 

and Chemical Engineering. 

Acetyicholine Binding by a Synthetic Receptor: 

implications for Biological Recognition. 

D. A. Dougherty, and D. A. Stauffer. 14 Dec 90, 6p 

Rept no. TR-1 

Contract N00014-91-J-1344 

Availability: Pub. in Science, v250 p1558-1560, 14 Dec 

a only to DTIC users. No copies furnished 
y . 


The neurotransmitter acetylcholine (ACh) is bound 
with 50-micromolar affinity by a completely synthetic 
receptor (host) comprising primarily aromatic rings. 
The host provided an overall hydrophobic binding site, 
but one that could recognize the positive charge of the 
quaternary ammonium group of ACh through a stabiliz- 
ing interaction with the electron-rich pi systems of the 
aromatic rings (cation-pi interaction). Similar interac- 
tions may be involved in biological recognition of ACh 
and other choline derivatives. 


149,517 

AD-A234 750/8/GAR PC A03/MF A01 
Baylor Coll. of Medicine, Houston, TX. 

Properties and Distribution of Single Voltage- 
Gated Calcium Channels in Adult Hippocampal 
Neurons. 

R. E. Fisher, R. Gray, and D. Johnston. Jul 90, 16p 
AFOSR-TR-91-0310, 

Grants AFOSR-88-0142, PHS-NS-11535 

Availability: Pub. in Jnl. of Neurophysiology, v64 n1 
p91-104 Jul 90. Available only to DTIC users. No 
copies furnished by NTIS. 


The properties of single voltage-gated calcium chan- 
nels were investigated in acutely-exposed CA3 and 
CA1 pyramidal neurons and granule cells of area den- 
tata in the adult guinea pig hippocampal formation. 
Guinea pig hippocampal slices were prepared in a con- 
ventional manner, then treated with proteolytic en- 
zymes and gently shaken to expose the somata of the 
three cell types studied. Standard patch-clamp tech- 
niques were used to record current flow through calci- 
um channels in cell-attached membrane patches with 
isotonic barium as the charge carrier. Single channel 
current amplitudes were measured at different mem- 
brane potentials. Single channel current-voltage plots 
were constructed and single channel slope conduc- 
tances were found to fall into three classes, These 
were (approximately): 8, 14, and 25 pS, and were ob- 
served in all three cell types. 


149,518 

AD-A234 755/7/GAR PC A03/MF A01 
California Univ., San Francisco. 

Final Report on Contract N00014-88-K-0059 (Cali- 
fornia University). 

M. F. Daliman, and D. N. Darlington. 1 Oct 90, 33p 
Contract N00014-88-K-0059 


There is an abundant amount of evidence suggesting 
that catecholamines administered centrally can regu- 
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late adrenocorticotropin (ACTH) and vasopressin 
(AVP) release. Because there is a heavy catechola- 
minergic projection from the brainstem innervating the 
para-ventricular nucleus (PVN) of the hypothalamus, 
the nuclear region that regulates AVP and ACTH re- 
lease from the pituitary it has been suggested that ca- 
techolaminergic regulation of ACTH and AVP may 
occur directly at this site. Also, these catecholaminer- 
gic cell groups are located in regions involved in the 
regulation of baroreflexes and the regulation of arterial 
blood pressure and heart rate during hemorrhage. 


149,519 

AD-A234 760/7/GAR PC A01/MF A01 
Veterans Administration Medical Center, Tucson, AZ. 
Ethane Production Rate in Rats Exposed to High 
Ng ge Concentration. 

M. P. Habib, C. Eskelson, and M. A. Katz. 1988, 5p 
Availability: Pub. in American Review of wey 
Disease, v137 p341-344 1988. Available only to DTI 
users. No copies furnished by NTIS. 


Oxygen-derived free radicals have been implicated as 
proximate mediators in several! forms of tissue damage 
including hyperoxic lung injury (1,2). Rats exposed to 
100% oxygen do not survive past 72 h, with death 
being a result of respiratory failure. Barry and Crapo (3) 
have characterized the pathologic changes in lungs of 
rats exposed to 100% oxygen for 40 h as a polymor- 
phonuculear cell infiltrate, red cell infiltration, and sub- 
sequent rapid destruction of the capillary bed. This pul- 
monary injury has been attributed to the increased pro- 
duction of reactive oxygen species including the super- 
oxide anion, the hydroxyl radical, and hydrogen perox- 
ide. Under normoxic conditions, non-toxic levels of 
these partially reduced oxygen species are maintained 
| the scavenger enzymes superoxide dismutase 
(SOD), catalase, and other enzyme systems. 


149,520 

AD-A234 763/1/GAR PC A03/MF A01 
Oregon State Univ., Newport. Hatfield Marine Science 
Center. 

Comparative Study of Histamine Immunoreactivity 
A Nervous Systems of Aplysia and Pleurobran- 
chaea. 

S. Soinila, G. J. Mpitsos, and P. Panula. 1990, 15p 
AFOSR-TR-91-0312, 

Grant AFOSR-89-0262 

Availability: Pub. in Jni. of Comparative ony 
v298 p83-96 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


The distribution of histamine in the nervous system of 
the marine molluscs Aplysia californica and Pleuro- 
branchaea californica was studied by using a newly 
available immunohistochemical localization technique 
and specific antiserum against histamine-protein con- 
jugate. We examined several sets of complete histo- 
logical sections through the major ganglia of both ani- 
mals, as well as all nerve roots of the buccal and cere- 
bral ganglia and the corresponding target tissues. The 
results indicate that histamine is present in several 
neurons and/or nerve fibers of all major ganglia. An 
especially dense histamine fiber network in the buccal 
ganglion of both species suggest a major role for hista- 
mine in regulation of buccal oral behavior. Histamine 
was also observed in several identified nerve roots of 
the buccal and cerebral ganglia, as well as in the corre- 
sponding target tissues. Its localization in the Aplysia 
radular sac and in the statocyst neurons of both spe- 
cies suggest a role for histamine in sensory functions. 


149,521 

AD-A234 827/4/GAR 
Veterans Administration Medical Center, Tucson, AZ. 
Ethane Production in Copper-Deficient Rats. 

J. T. Saari, F. D. Dickerson, and M. P. Habib. 1990, 


5p 
Availability: Pub. in P.S.E.B.M., v195 p30-33 1990. 
— only to DTIC users. No copies furnished by 


PC A01/MF A01 


Evidence is accumulating which indicates that copper- 
deficient animals are prone to oxidative damage. To 
investigate this possibility further, we measured the 
production of breath ethane, a hydrocarbon by-product 
of lipid peroxidation, in copper deficient rats. Male, 
weanling Sprague-Dawley rats were fed either a puri- 
fied diet which was deficient in copper (CuD) or the 
same diet made sufficient with 5 ppm of copper (CuS). 
After 33 to 34 days the rats were placed individually in 
gastight metabolic cages through which ethane-free 
air of 100% O2 was passed. Expired ethane was ab- 
sorbed onto cold, activated charcoal, liberated by 


heating, and measured by gas chromatography. This 
finding complements previous evidence that increased 
lipid peroxidation occurs in copper-deficient rats. 


149,522 

AD-A234 910/8/GAR PC A05/MF A01 
General Electric Corporate Research and Develop- 
ment, Schenectady, NY. Biological Sciences Branch. 
Biological Synthesis of Substituted o-Aminophen- 


ols. 

Final rept. 1 Nov 87-13 Dec 90. 

T. K. Leib. Feb 91, 86p AFOSR-TR-91-0236, 
Contract F49620-88-C-0016 


Polybenzoxazoles are thermally stable, high modulus 
polymers made by the condensation of carboxylic 
acids with o-aminophenols. This report summarizes re- 
search to develop methods for the biosynthesis of sub- 
stituted o-aminophenols from less expensive precur- 
sors such as substituted anilines, benzidine, and o-ni- 
trophenols. One approach has been to exploit isolated 
enzymes to catalyze the desired reactions. Of the four 
enzymes we have studied for this purpose, tyrosinase 
shows the most promise. This enzyme has the desired 
catalytic activity, catalyzing the ortho hydroxylation of 
several anilines and benzidines, but the reaction rate is 
100-fold slower than with phenols and an exogenous 
reductant must be added to the reaction to inhibit the 
enzyme-catalyzed oxidation of the desired o-amino- 
phenol. As an alternative to this approach, we investi- 
gated the biosynthesis of o-aminophenols via bacterial 
reduction of o-nitrophenols. Bacterial strain Pl1, a GE 
isolate, catalyzes the reduction of nitroaromatic com- 
pounds. This bacterium, identified as a Group D Strep- 
tococci, has broad substrate specificity for this nitro- 
reductase activity and good viability under high prod- 
uct and substrate concentrations. 


149,523 

AD-A235 045/2/GAR PC A03/MF A01 
Brandeis Univ., Waltham, MA. Dept. of Chemistry. 
General Occurrence of Binding to Acetyicholines- 
terase-Substrate Complex in Noncompetitive Inhi- 
bition and in Inhibition by Substrate. 

S. G. Cohen, S. B. Chishti, D. A. Bell, S. |. Howard, 
and E. Salih. 1991, 12p 

Contracts DAMD17-83-C-3251, DAMD17-87-C-7170 
Availability: Pub. in Biochimica et Biophysica Acta, 
v1076 p112-122 1991. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 
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AD-A235 049/4/GAR PC A02/MF A01 
Veterans Administration Medical Center, Tucson, AZ. 
Source of Ethane in Expirate of Rats Ventilated 
with 100% Oxygen. 

M. P. Habib, and M. A. Katz. 1989, 6p 

Availability: Pub. in Jnl. of Applied Physiology, v66 n3 
p1268-1272 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A235 050/2/GAR PC A01/MF A01 
Veterans Administration Medical Center, Tucson, AZ. 
Ethane Production Rates and Minute Ventilation. 
M. P. Habib, and M. A. Katz. 1989, 5p 

Availability: Pub. in Jnl. of Applied Physiology, v66 n3 
p1264-1267 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A235 051/0/GAR PC A01/MF A01 
Veterans Administration Medical Center, Tucson, AZ. 
Ethane Production Rate In vivo Is Reduced with Di- 
etary Restriction. 

M. P. Habib, F. Dickerson, and A. D. Mooradian. 
1990, 4p 

Availability: Pub. in Jnl. of Applied Physiology, v68 n6 
p2588-2590 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
149,527 


AD-A235 106/2/GAR 
California Univ., San Diego, La Jolla. 


PC A03/MF A01 





Modulation See Channel Function by Protein 


Midterm rept. 15 Mar 89-14 Sep 90. 
M. Montal. 15 Oct 90, 43p 
Contract DAMD17-89-C-9032 


To establish the functional modification produced by 
phosphorylation of the nicotinic acetyicholine receptor 
(AChR) —_ channel currents activated by acetyl- 
choline (ACh) from purified Torpedo californica AChR 
reconstituted in lipid bilayers were recorded. Phos- 
phorylation by the purified catalytic subunit of the 
pe AMP dependent protein kinase incorporates 
phosphate primarily into the AChR gamma and delta 
subunits. AChR phosphorylation increases the chan- 
nel opening probability without affecting the single 
channel conductance. At 0.5 microns ACh and stoi- 
chiometries of 0.40 and 0.44 mol phosphate per mole 
of gamma and delta subunits, the open probability is 
90% whereas it is < 10% for the unphosphorylated 
AChR. Detailed analysis of the single channel currents 
indicates that the increment in the opening frequency 
arises primarily from a shortening of the characteristic 
long quiescent periods (channel closed times) that 
separate the bursts of channel openings. Thus, it is 
plausible that such a covalent modification of a post- 
synaptic receptor may exert a regulatory role in synap- 
tic plasticity. Parallel studies on purified and reconsti- 
tuted voltage sensitive sodium channels are in 
progress. 


149,528 

AD-A235 299/5/GAR PC AO5/MF A01 
Alabama Univ. in Birmingham. 

Activation of 


oinositide Metabolism by 
Cholinergic Agents. 


Rept. for 15 Feb 89-14 Nov 90. 
R. S. Jope. 16 Dec 90, 99p 
Contract DAMD17-89-C-9037 


The primary acute, toxic effect of cholinergic agonists 
in the central nervous system is the production of sei- 
zures which are often fatal. One of the major signal 
transducing systems in the brain activated by choliner- 

ic agonists is the hydrolysis of phosphoinositides. 

his system is a major site of action of lithium which 
also potentiates the convulsions and death associated 
with administration of cholinergic agonists. Therefore, 
the overall goal of the project is to determine how 
phosphoinositide hydrolysis, as well as protein phos- 
phorylation, is modulated, especially by excitatory 
amino acids which mediate many types of seizures and 
by an inhibitory amino acid which blocks seizures, and 
how these processes are affected by cholinergic agon- 
ist-induced seizures, with an emphasis on those in- 
duced by co-administrator of lithium and pilocarpine. 


149,529 

AD-A235 319/1/GAR 
Tennessee Univ., Knoxville. 
Monitoring of Naphthalene Catabolism b 


PC A02/MF A01 


Biolu- 
minescence with nah-lux Tra tional Fusions. 
R. S. ragln G. S. Sayler, and F. Larimer. Sep 90, 
10p AFOSR-TR-91-0374, 

Contract F49620-89-C-0023 

Availability: Pub. in Jnl. of Bacteriology, vi72 n9 
p4749-4757 Sep 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


149,530 

DE91010726/GAR PC A03/MF A01 

eee Univ., Lafayette, IN. Dept. of Botany and Plant 
atho! 3 

Biosynthesis and assemb! 

charides in cereal grasses. ress report. 

N.C. ita. Apr 91, 15p DOE/ER/13903-2 

Contract FG02-88ER13903 

Sponsored by Department of Energy, Washington, DC. 


We have just completed the second year of a three- 
year project entitled “Biosynthesis assembly of cell 
wall polysaccharides in cereal grasses.” We made sig- 
nificant progress on two aspects of cell wall synthesis 
in grasses and greatly refined gas-liquid and high- per- 
formance liquid chromatographic techniques neces- 
sary to identify the products of synthesis in vitro and in 
vivo. First, Dr. David Gibeaut, a post-doctoral associ- 
ate, devised a convenient procedure for the enrich- 
ment of Golgi membranes by flotation centrifugation 
following initial downward rate-zonal separation. 
Based on comparison of the IDPase marker enzyme, 
flotation centrifugation enriched the Golgi apparatus 
almost 7-fold after the initial downward separation. 


of cell wall polysac- 


This system is now used in our studies of the synthesis 
in vitro of the mixed-linkage (beta)-D-glucan. Second, 
Gibeaut and | have devised a simple technique to feed 
radioactive sugars into intact growing seedlings and 
follow incorporation of radioactivity into and turnover 
from specific cell wall polysaccharides. The project 
has also provided a few spin-off projects that have 
been productive as well. First, in collaboration with the 
group of Prof. Peter Kaufman, University of Michigan, 
we examined changes in cell wall structure concomi- 
tant with reaction to gravistimulation in the gravisens- 
ing oat pulvinus. Second, Dr. Gibeaut developed a 
simple clean-up procedure for partially methylated al- 
ditol derivatives to remove a large amount of undesir- 
able interfering compounds that confound separation 
of the derivatives by gas-liquid chromatography. 5 refs. 


149,531 
DE91010936/GAR PC A03/MF A01 
Minnesota Univ., Minneapolis. Medical School. 

nism of switching from an acidogenic to bu- 

‘one fermentation by Clostridium aceto- 

butylicum. Technical progress report, April 15, 
1990-April 14, 1991. 
P. Rogers. 1991, 17p DOE/ER/13512-T1 
Contract FG02-86ER13512 
Sponsored by Department of Energy, Washington, DC. 


The overall objective of this research is to elucidate 
the molecular mechanism used by the obligate anaer- 
obic bacteria, Clostridium acetobutylicum to regulate 
the synthesis and activity of the key enzymes that 
catalyze reactions in this organism’s fermentation 
pathway. A second goal is to understand the genetic 
and biochemical connection between the fermentation 
shifts and the commitment to other physiologic 
changes by this — such as spore formation. 
The original research aims were: (1) enzymic analysis 
of the butyryl CoA branch enzymes; (2) isolation and 
characterization of regulatory mutants; (3) develop- 
ment of genetic transfer in C. acetobutylicum; and (4) 
physiologic studies and connection of fermentations to 
other cell processes. During the grant period we added 
an objective: (5) cloning and expressing some fermen- 
tation genes from C. acetobutylicum in E. coli. 1 fig. 


149,532 

DE91011031/GAR PC A03/MF A01 
Georgia Univ., Athens. Dept. of Biochemistry. 
Metabolism of hydrogen by e: thermophi- 
lic bacteria. Progress report, 1 1988-June 1990. 
M. W. W. Adams. 1991, 19p DOE/ER/13901-3 
Contract FG09-88ER13901 

Sponsored by Department of Energy, Washington, DC. 


The novel archaebacterium, ococcus furiosus, 
grows optimally at 100(degree)C by a fermentative 
metabolism and produces hydrogen (H(sub 2)). We 
have shown that this organism appears to ferment glu- 
cose and evolve H(sub 2) by a novel pathway. The fol- 
lowing metalloenzymes and proteins involved in H(sub 
2) metabolism have been purified and characterized: 
hydrogenase (NiFeS), ferredoxin (FeS), pyruvate ferre- 
doxin oxidoreductase (FeS), and an new enzyme 
which contains tungsten, glyceraldehyde ferredoxin 
oxidoreductase (WFeS). A rubredoxin was also puri- 
fied, and it and the ferredoxin have been sequenced. 
In addition, a second new enzyme has been identified, 
glucose ferredoxin oxidoreductase. These represent 
the first enzymes and proteins to be purified from any 
organism able to grow optimally above 90(degree)C. 
All are remarkably thermostable and show maximal 
catalytic activity >95(degree)C. The ferredoxin has 
several unique properties and is potentially an ex- 
tremely thermostable model for the catalytic sites of a 
variety of mesophilic metalloenzymes. In addition, the 
FeS-containing enzymes, hydrogenase and pyruvate 
ferredoxin oxidoreductase, and a ferredoxin, have 
been purified from the most thermophilic eubacterium 
currently known, Thermotoga maritima. This organism 
grows up to 90(degree)C, also by fermentation. The 
hydrogenases of T. maritima and P. furiosus each have 
many unique properties in comparison with mesophilic 
hydrogenases, and both appear to contain new types 
of metal centers that are specifically adapted to cata- 
lyze H(sub 2) production at the extreme temperatures. 
Hydrogenase activity has also been measured in four 
other extremely thermophilic organisms, one of which 
is capable of growth at 120(degree)C. 1 fig. 


149,533 
DE91011110/GAR 
Argonne National Lab.., IL. 


PC A03/MF A01 


149,536 


MEDICINE & BIOLOGY 
Biochemistry 


Kinetics and energetics of triplet energy transfer 
in reaction centers from (ital Rhodobacter sphaer- 
oides) 2.4.1. 

S. V. Kolaczhowski, M. K. Bowman, and J. R. Norris. 
1991, 41p ANL/PP-65541 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


The triplet energy transfer reaction that generates the 
first excited triplet state of spheroidene, (sup 3)C, in 
reaction centers from Rhodobacter spheroides has 
been examined. The formation of (sup 3)C occurs by 
two processes; one prompt and at a rate indistinguish- 
able from primary radical pair recombination, and the 
other with a slower, delayed, rate at low temperature, 
<70K, that eventually achieves the prompt rate at 
higher temperature, > 200K. The delayed rate of triplet 
energy transfer is found to depend on a vibrational 
motion, E(sub vib) = 130cm(sup (minus)1), of the 
spheroidene molecule. Consideration of the rates and 
energetics of the system suggests that the prompt and 
delayed rates of (sup 3)C formation occur from the 
same transition state. 50 refs., 6 figs., 1 tab. 


149,534 


DE91011218/GAR PC A03/MF A01 
— State Univ., Long Beach. Molecular Ecology 
nst. 

Metal metabolism and adaptation in the poly- 
chaete, Neanthes arenaceodentata. Final technical 
report. 

Hy om rept. 

K. D. Jenkins. 1991, 14p DOE/ER/60495-T1 
Contract FG03-86ER60495 

Sponsored by Department of Energy, Washington, DC. 


In this project we studied the mechanisms of trace 
metal bioaccumulation, metabolism, toxicity and toler- 
ance in an isogenetic strain of the errant polychaete 
Neanthes arenaceodentata. This work focused on Zn 
and Cd which served as model essential and nones- 
sential metals respectively. Laboratory studies made 
use of metal-chelate buffer systems to precisely con- 
trol metal speciation and bioavailability. In initial stud- 
ies we examined the relationships between Cd specia- 
tion and Cd bioaccumulation and subcellular compart- 
mentalization. 


149,535 


DE91011435/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Ultrafast and not-so fast dynamics of cytochrome 
oxidase: The ligand shuttle and its possible func- 
tional significance. 

W. Woodruff, R. B. Dyer, K. A. Peterson, P. O. 
Stoutland, and K. A. Bagley. 1991, 18p LA-UR-91- 
1330, CONF-910123-25 

Contract W-7405-ENG-36, Grant DK 

OE/LASE ‘91: 4th Society of Photo-Optical instrumen- 
tation Engineers (SPIE) international symposium, Los 
Angeles, CA (USA), 20-25 Jan 1991. Sponsored by 
Department of Energy, Washington, DC. 


Time-resolved electronic absorption, infrared, reso- 
nance Raman, and magnetic circular dichroism spec- 
troscopies are applied to characterization of the inter- 
mediate which is formed within 20 ps after photodisso- 
ciation of CO from cytochrome a(sub 3) of reduced cy- 
tochrome oxidase. This intermediate decays with the 
same halflife (ca. 1 (mu)s) as the post-photodissocia- 
tion Cu(sub B)(sup +)-CO species previously ob- 
served by time-resolved infrared (1). The transient uv- 
Vis spectra, kinetics, infrared, and Raman evidence 
suggest that an e' nous ligand is transferred from 
Cu(sub B) to Fe(sub a3) when CO binds to Cu(sub B), 
forming a cytochrome a(sub 3) species with axial ~ os 
tion which differs from the reduced unliganded 
enzyme. The time-resolved magnetic circular dich- 
roism results suggest that this transient is high spin 
and therefore five coordinate. Thus we infer that the 
ligand from Cu(sub B) binds on the distal side of cy- 
tochrome a(sub 3) and displaces the proximal histidine 
imidazole. This remarkable mechanistic feature is an 
additional aspect of the previously proposed (1) 
“ligand shuttle” activity of the Cu(sub B)/Fe(sub a3) 
pair. We —— that the ligand shuttle may play a 
functional role in redox-linked proton translocation by 
the enzyme. 8 refs., 4 figs. 
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N91-22681/1/GAR PC A07/MF A01 
Weizmann Inst. of Science, Rehovoth (Israel). 
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Eighth International Symposium on Affinity Chro- 
matography and Biological Recognition: Program 
and Abstracts (Abstract Only). 

c3 Nov 89, 126p ITN-91-85064 

Symposium Held in Jerusalem, Israel, 29 Oct. - 3 Nov. 
1989; Sponsored by Israel Academy of Sciences and 
Humanities, Maurice and Gabriela Goldschleger Con- 
ference Foundation at the Weizmann Inst. Of Science, 
lrael Ministry of Science and Development,. 


No abstract available. 
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N91-22683/7/GAR 
(Order as N91-22681/1/GAR, PC ey 
01) 


Tel-Aviv Univ. (Israel). Lab. of Neurobiochemistry. 
Affinity Chromatography Purification of the 
Nmda/Phencyclidine Receptor Complex (Abstract 


wa 
A. F. Ikin, Y. Kloog, and M. Sokolovsky. c3 Nov 89, 
1 


p 

In Weizmann Inst. of Science, 8TH International Sym- 
posium on Affinity Chromatography and Biological 
Recognition: Program and Abstracts 1 p. 


The N-methyl-D-aspartate (NMDA) / phencyclidine 
(PCP) receptor from rat forebrain was solubilized with 
sodium cholated and purified to apparent homogeneity 
by a single step of affinity chromatography on amino- 
PCP-agarose. By means of this single purification step 
(with a relatively short purification time: 12-15 hrs) 
about 3700-fold purification was achieved. Polyacryla- 
mide gel electrophoresis in the presence of sodium do- 
decyl sulfate and dithiothreitol revealed four major 
bands of Mr 67,000, 57,000, 46,000 and 33,000. (H3)- 
azido PCP was irreversibly incorporated into each of 
these bands after UV-irradiation. The dissociation con- 
stant (K sub D) of (1-(1-thienyl)cyclohexyl) 
piperidine((H3)TCP) binding to the purified NMDA/ 

P receptor was 120 nM. The maximum specific 
binding (B sub max) for (H3)TCP binding was 3.3 
nmol/mg protein. The binding and pharmacological 
features of the purified receptor are similar to those 
observed in membranes and in soluble extracts. Purifi- 
cation did not significantly alter the binding affinities of 
the noncompetitive channel blockers, and the stereo- 
selectivity of their binding site was unimpaired. The 
binding of (H3)TCP to the purified complex exhibited a 
sensitivity to NMDA-receptor ligands similar to that 
seen in membranes. The marked effect of aycine on 
glutamate-induced or NMDA-induced (H3)TCP binding 
and the effect of PCP-receptor complex was function- 
ally purified, since the interaction between the different 
ligand sites (glutamate, glycine) and the channel was 
maintained. 


149,538 
N91-22684/5/GAR 
(Order as N91-22681/1/GAR, PC A07/MF 


1) 

eee Inst. of Science, Rehovoth (Israel). Dept. of 
irology. 

Soluble Cytokine-Receptors Are Present in Normal 
Human Urine (Abstract Only). 
D. Novick, H. Engelmann, D. Wallach, and M. 
Rubinstein. c3 Nov 89, 1 g 
In Its 8TH International Symposium on Affinity Chro- 
matography and Biological Recognition: Program and 
Abstracts 1 p. 


Analysis of urine from normal donors was performed in 
order to address the question whether release of solu- 
ble cytokine receptors into body fluids is a general 
phenomenon. Affinity chromatography of crude human 
urinary proteins on either immobilized human riL-6, 
human riFN-gamma or monoclonal anti IFN-gamma 
receptor antibody yielded the respective two soluble 
receptors in significant quantities. A single sequence 
of 30 a.a. residues was obtained by N-terminal micro- 
sequencing of the protein peak purified in two steps 
(affinity chromatography on IL-6 column and RP- 
HPLC). This sequence was identical to the predicted 
N-terminal sequence of IL-6 receptor as previously re- 
ported by Yamasaki et al. (1988). Analysis of the 
eluted proteins from both IFN-gamma and anti IFN- 

amma receptor columns by inhibition of sRIA, ELISA, 

DS-PAGE, and Western blotting proved the exist- 
ence of soluble IFN-gamma receptor in normal urine. 
This finding together with the already known presence 
of urinary TNF binding proteins and a soluble IL-2 re- 
ceptor both in plasma and in urine, indicates that re- 
lease of soluble cytokine receptors into body fluids is a 
general phenomenon which occurs under normal 
physiological conditions. 
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N91-22685/2/GAR 
(Order as N91-22681/1/GAR, PC AOT/ME 


Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Biophysics. 

Avidin-Biotin Technology (Abstract ag bg 

E. A. at and M. Wilchek. c3 Nov 89, ip 

In Its 8TH International Symposium on Affinity Chro- 
matography and Biological Recognition: Program and 
Abstracts 1 p. 


The application of avidin-biotin technology, originally 
designed to facilitate and improve purification and lo- 
calization procedures for biologically active macromo- 
lecules, has led to major advances in medical diagnos- 
tics. Among other new applications are affinity target- 
ing, crosslinking and immobilization studies, cell cyto- 
metry, blotting technology, drug delivery, bioaffinity 
sensors, fusogenic sensors and hybridoma technolo- 
gy. Biotin, coupled to low- or high-molecular weight 
molecules, can still be recognized by avidin, so that 
mediation through the avidin-biotin complex often 
leads to a dramatic enhancement in signal and/or sen- 
sitivity levels. In recent years, there has been a tenden- 
cy to replace egg-white avidin with the bacterial cog- 
nate, streptavidin, which is a nonglycosylated, neutral 
mg with a similarly high affinity constant for binding 

iotin, and which is free of the egg-white protein’s oli- 
gosaccharide moiety and basicity. A number of new 
biotin-containing reagents and additional avidin- and 
streptavidin-conjugated probes have been designed. 
Modification of some of the disadvantageous proper- 
ties of the egg-white glycoprotein is being attempted, 
since it is much less expensive than the bacterial pro- 
tein. Determination of the structural and functional re- 
quirements for the high-affinity avidin-biotin interaction 
is being attempted, with the aim of improving its appli- 
cation and better understanding other lower-order af- 
finity interactions. 


149,540 
N91-22686/0/GAR 
(Order as N91-22681/1/GAR, PC A07/MF 


; 1) 
Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Hormone Research. 
New Developments and Applications of Immun- 
oassay a (Abstract Only). 
F. Kohen, and G. Barnard. c3 Nov 89, 1p 
In Its 8TH International Symposium on Affinity Chro- 
matography and Biological Recognition: Program and 
Abstracts 1 p. Sponsored by Georgetown Univ. Medi- 
cal School, Washington, DC. 


In addition to radio labelling, four types of labels are 
used in immunoassay technology: particles, enzymes, 
fluorophores and chemiluminophores. Of these labels, 
the lanthanide chelates, e.g., europium, can yield 
higher specific activities than commonly used radiaiso- 
topes, and have different fluorescence emission wave- 
lengths, which can be discriminated by appropriate fil- 
ters. In addition, the fluorescence half-lives of lantha- 
nide chelates are up to six orders of magnitude longer 
than those of conventional fluorophores; use of the 
principles of time-resolution enables the fluorescence 
of these chelates to be distinguished from the inherent 
fluorescence of biological materials, which has a very 
short half-life, on the order of nanoseconds. Conse- 
quently, the use of lanthanide chelates as labels in im- 
munoassay procedures permitted the in-house devel- 
opment of sensitive, competitive type immunoassays 
for the direct measurement of haptens, two-site biotin- 
avidin interaction-based immunoassays for macromo- 
lecules and non-separation immunoassays for urinary 
steroid metabolites, for the delineation of the fertile 
period in women and for use in in-vitro fertilization pro- 
grams. The principle of two-site immunoassays is 
being applied to mapping the antigenic epitopes of 
peptide hormones. The data obtained from two-site 
binding assays were used to generate computer-simu- 
lated three-dimensional representations of the anti- 
genic sites in human growth hormone and variants that 
are recognized by the various monoclonal antibodies. 
This technique will be applied to proteins whose x ray 
structures are known, in order to compare electron 
density of proteins, as represented by x ray crystallog- 
raphy, with the computer-generated three-dimensional 
—e of the antigenic surface of macromole- 
cules. 


149,541 
N91-22689/4/GAR 
(Order as N91-22681/1/GAR, PC A07/MF 
A01) 


Bar-llan Univ., Ramat Gan (Israel). 

Biomaterial Interactions with Organized Surfaces 
(Abstract —_— 

S. Margel, and D. Y. Sogah. c3 Nov 89, 1p 

In Weizmann Inst. Of Science, 8TH International Sym- 
posium on Affinity Chromatography and Biological 
Recognition: Program and Abstracts 1 p. 


Contact between polymeric surfaces and blood may 
induce thromosis, complement activation or electro- 
lyte depletion. The factors controlling this interaction 
are not well understood. An approach to elucidating 
the influence of various functional groups on the inter- 
action of biomaterials with surfaces has been devel- 
oped. It involves studying the interaction of defined 
peptides and cells with organized, close-packed mon- 
olayer surfaces composed of a variety of functional 
groups, e.g., -CH2OH, -CO2Me, -CH3 and -CF3, and 
the omega position. These surfaces were prepared 
through the self-adsorption of alpha, omega amphi- 
philes of the type SiCI3(CH2)1-x (where x = CH3, 
CH2CO2Me, CF3, etc.) onto appropriate solid sub- 
strates. Characterization of these surfaces by tech- 
niques, such as ESCA, ellipsometry, FTIR-ATR and 
surface tension measurements, demonstrated that 
they are composed of fully extended molecules that 
cover most, if not all, of the solid substrates. The main 
conclusions are: that endothelial cells attach them- 
salves and grow on the monolayer surfaces, according 
to the following decreasing order: -CH20H, -CO2Me, - 
CH3, -CF3 and that the adsorption of proteins at the 
interface between the water solution and the mono- 
layer surfaces depends on both the surface and the 
proteins. The degree of adsorption at the surfaces de- 
scends in the order: -CH3, -CF3, -CO2Me, -CH2OH. 
The degree of adsorption also increases with increas- 
ing protein hydrophobicity. 


149,542 
N91-22690/2/GAR 
(Order as N91-22681/1/GAR, PC ae MF 


01) 
Technion - Israel Inst. of Tech., Haifa. Dept. of Biomed- 
ical Ft tempat 
Oxidative Procedure for Activation of Hydroxyl- 
Containing Polymeric Carriers (Abstract Only). 
R. Azhari, A. Seidel, L. Bauch, S. Sideman, and N. 
Lotan. c3 Nov 89, 1p 
In Weizmann Inst. of Science, 8TH International Sym- 
posium on Affinity Chromatography and Biological 
Recognition: Program and Abstracts 1 p. 


Immobilized bioactive materials have reached wide 
use in a variety of biotechnological processes. They 
are prepared using appropriate carriers (soluble or in- 
soluble). The most frequently used of these carriers 
are the ones containing hydroxy groups. Many proce- 
dures have been ~~ for activation of hydroxyl- 
containing carriers. The most efficient ones involve the 
use of cyanogen bromide, carbonyldiimidazole (CDI), 
sulfonyl chlorides, or fluoro methylpyridinium toluene 
sulfonate (FMP). These methods, however, have limi- 
tations concerning either the stability of the bond 
formed, the cost of the reagents, or the convenience 
of the procedure involved. In this report, a convenient 
and efficient method for activation of hydroxyl-contain- 
ing polymeric carriers is presented. It involves the di- 
methyl sulfoxide-acetic anhydride oxidation (DAO) of 
the hydroxyl groups on the polymeric carriers, convert- 
ing them into aldehyde groups. Bioactive materials, 
carrying an amine moiety, can then be attached to the 
activated matrix, via an imine linkage. The — 
activation is carried out under mild conditions. The use 
of the DAO procedure to activate a soluble polysac- 
charide (inulin), an insoluble polysaccharide (Sephar- 
ose) and a modified ceramic carrier (glycerol modified 
controlled pore glass) was investigated. It was found 
that the degree of oxidation is related to the duration of 
the reaction. Thus, when inulin was used as carrier, 
oxidation periods of five and 48 hours produced 0.3 
and 1.6 mmole aldehyde/gr product, respectively. Effi- 
ciency of the DAO procedure was assessed using Se- 
pharose as carrier. Thus, under chosen conditions, 3.8 
mg tyramine were bound per gr produce. This value is 
similar to that obtained under optimal conditions using 
FMP activation (4 mg/gr product), and higher than 
when using CDI (1.8 mg/gr product). The above rea- 
gents show the same order of efficiency when immobi- 
lizing an enzyme, namely beta-glucosidase. 
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N91-22691/0/GAR 
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Tel-Aviv Univ. (Israel). Dept. of Biotechnology. 
Eupergit C as a Carrier for HPLC-Based Immuno- 
— of Antigens and Antibodies (Abstract 


nly). 
G. _ T. Wolf, E. Hadas, and B. Solomon. c3 
Nov 89, 1p 
In Weizmann Inst. Of Science, 8TH International Sym- 
posium on Affinity Chromatography and Biological 
Recognition: Program and Abstracts 1 p. 


In investigating the applicability of Eupergit C (EC)-im- 
mobilized antibodies and antigens to immunopurifica- 
tion, various enzymatically active proteins were used 
as antigens, and corresponding monoclonal anti- 
bodies mAbs were selected which did not inhibit the 
enzymatic activity of these antigens. Binding of the 
antigen by the matrix-immobilized antibody could thus 
be monitored by direct measurement of the enzymatic 
activity of the matrix-bound immunocomplex. This ap- 
= made possible the determination of the antigen 

inding activity of the conjugated antibodies at very 
high sensitivity. An immunopurification system, based 
on the EC-immobilized antibodies was found to be 
highly selective, reproducible and stable. EC beads of 
30 u (C30N) were found to be most suitable for high 
performance liquid chromatography (HPLC) purifica- 
tion, demonstrating high antigen (or antibody) binding 
activity by the corresponding immobilized antibody (or 
antigen) and high peak performance. EC beads of 150 
u, were found to be more suitable for conventional 
(non-HPLC) immuno-affinity purifications. EC beads of 
1 u (C1Z) had lower capacity for protein binding to the 
matrix but antibodies bound to this matrix showed 
higher antigen binding activity than the 30 u and the 
150 u beads, apparently owing the non-porous nature 
of this matrix. EC is characterized by high chemical 
and mechanical stability and stable protein-matrix link- 
age. Thus, an immunoaffinity purification cycle which 
included loading of an antigen-containing solution on a 
column at neutral pH and elution at higher pH may be 
repeated many times. This was shown with an immun- 
opurification of a human decidua protein (HDP71) 
which was purified from seminal plasma by C3ON-im- 
mobilized specific mAbs, using a HPLC system 
equipped with an autoinjector. Over 200 cycles of puri- 
fication were applied without any loss in column ca- 
pacity or performance. 


149,544 
N91-22692/8/GAR 

(Order as N91-22681/1/GAR, PC A07/MF 
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Tel-Aviv Univ. (Israel). Dept. of Biotechnology. 
Reduction of Nonspecific Adsorption of Serum 
Proteins to Eupergit C and Agarose (Abstract 


Only). 

G. Fleminger, T. Wolf, B. Solomon, and E. Hadas. c3 
Nov 89, 1p 

In Weizmann Inst. Of Science, 8TH International Sym- 
posium on Affinity Chromatography and Biological 
Recognition: Program and Abstracts 1 p. 


In an attempt to reduce non-specific adsorption of pro- 
teins to insoluble matrices during affinity chromatogra- 
phy, the effect of poiveiesone glycol (PEG) on protein 
adsorption to Eupergi (EC) and to agarose was 
studied. Oxirane-blocked EC was prepared by reaction 
of the matrix with 2-mercaptoenthanol (2-ME). Serum 
samples (0.01-1.0 ml) were applied to columns packed 
with the 2-ME-blocked EC (2-M3-EC) or non-modified 
agarose. The amount of protein adsorbed onto the col- 
umns and eluted with SDS/urea solution or with 0.2 M 
ammonium acetate buffer, pH 10.00, was determined 
by monitoring the adsorbance at 280 nm. In these 
studies, it was found that addition of PEG (400 or 
1500) to the PBS buffer during the loading step of the 
serum reduced the amount of protein adsorbed to 2- 
ME-EC by about 90 percent. This effect was attributed 
to the increase in hydrophilicity of the matrix by the 
presence of PEG. A ‘memory effect’ was also ob- 
served: when PEG was removed from the matrix, its 
effect in reducing adsorption was still retained for 3-5 
additional loading/elution cycles. In contrast to EC, 
when PEG was included in the loading buffer of serum 
onto the agarose column, protein adsorption in- 
creased by about 6-fold and no ee effect’ was 
observed. Covalent binding of diamino PEG 1500 to 
EC and to epoxy-activated hrose resulted in modi- 
fied matrices which showed a very low degree of pro- 
tein adsorption even when PEG was eliminated from 
the loading buffer. Inclusion of PEG into the loading 
buffer during immunopurification process of a serum 
protein (IgG) or seminal plasma protein (human decid- 
ual protein HDP71) as well as the purification of these 
proteins on PEG-modified EC resulted in a marked im- 


provement in the purity of these proteins eluted from 
the respective columns. 


149,545 

N91-22700/9/GAR PC A03/MF A01 
Stockholm Univ. (Sweden). Fysiska Institutionen. 
Metals in Biology: Technical Details of Quantum 
Chemical Ab In Calculations on Ferrous and 
Ferric lron-Bis-Glyoxal and Iron-Bis-Dithiolene. 

|. Fischer-Hjalmars, and H. Holmgren. 22 Mar 89, 
42p USIP-89-01, ETN-91-99242 


Quantum chemical laboratory investigations aiming at 
a study of the binding between metal and ligand in bio- 
systems, and electronic aspects governing biochemi- 
cal reactions, including charge transfer, are ad- 
dressed. The influence of an aqueous or other sur- 
rounding medium must be considered for small model 
complexes in vacuum. The first step of a stepwise ap- 
proach, first to study the central complex as such, and 
at a later stage to introduce some kind of discrete 
model of the surrounding, is discussed. Results ob- 
tained for iron complexes with either oxygen or sulfur 
as ligand forming atoms are presented. 


149,546 

N91-22701/7/GAR PC A04/MF A01 

Helsinki Univ. (Finland). 

Role of Bicarbonate in the Actions of gamma- 

aminobutyric acid (Gaba) on Membrane Conduc- 

— Currents, and pH Regulation in Excitable 
ells. 

Ph.D. Thesis. 

J. Voipio. 1990, 69p ACTA-POLYTEC-SCAND-PH- 

172, ISBN-951-666-321-4 

Sponsored by Finnish Academy of Technical Sci- 

ences, Helsinki and Jenny and Antti Wihuri Founda- 

tion. 


lon selective microelectrodes and a two or three mi- 
croelectrode voltage or current clamp were used to ex- 
amine the effects of inhibitory neurotransmitter 
Gamma Amino Butyric Acid (GABA) on intracellular pH 
(pH(i)) extracellular surface pH (pH(s)) intercellular 
chloride activity (a(i)Cl) as well as on membrane poten- 
tial, current and conductance in crayfish muscle fibers 
and the Stretch Receptor Neurone (SRN). in the 
muscle, a near saturing concentration of GABA in- 
duced the following channel mediated, HCO(-)(a(i)Cl) 
dependent effects: a depolarizing inward current, a 
rise in (a(i)Cl) and (pH(s)) and a fall in (pH(i)). Substitu- 
tion of 30 mmol/I of Cl(-) by HCO(-)(a(i)Cl) brought 
about a (pH(i)) dependent positive deviation of the re- 
versal potential of the GABA induced current 
(E(GABA)) from the equilibrium potential of Cl(-)(E(Cl)). 
Experiments on the SRN gave very similar results. 
Measurements of (E(GABA)) yielded a value of about 
0.3 for the relative permeability of HCO(-)(a(i)Cl) 
versus Ci(-) in the GABA channel. Experiments with 
carboxymate anions indicated that the effective diam- 
eter of the GABA gated channel in the muscle fiber is 
about 0.5 nm which is close to the value measured in 
mammalian GABA(A) channels. The present results 
show that the widely accepted equivalence of E(CL) 
and (E(GABA)) is not valid under physiological condi- 
tions, and that there is a bidirectional link between ac- 
tions of GABA and regulation of pH. Application of 
linear cable theory as well as thermal design of elec- 
trometer amplifiers are also discussed. 


149,547 
N91-22893/2/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 


Freie Univ. Berlin (Germany, F.R.). Inst. fuer Bioche- 


mie. 

Kristallisation von RNA und Proteinen Unter Mikro- 
gravitationsbedingungen (Crystalization of Ribo- 
nucleic Acid and Protein in Microgravity Condi- 
tions). 

V.A. Biesian Aug 90, 13p 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 99-111. 


Protein biosynthesis is illustrated, and the parameters 
influencing crystallization are given. The crystallization 
principles of the Cosima Mission, the crystallization 
chamber of the Photon Mission, and the cryostat ex- 
periments of the D2 mission are illustrated. The ribo- 
some’s structure and function within the living cell are 
discussed. 
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Centre National de la Recherche Scientifique, Stras- 


bourg (France). 

Phenomenes Mnesiques et Neurotransmission: 

Etude des Modes et Sites d’Action du Gamma-L- 

Glutamyl-L-Aspartate au Niveau du Systeme Ner- 

veux Central (Memory and Neurotransmission: A 

Study of the Modes and Action Sites of Gamma-L- 

Glutamyl-L-Asparatate in the Central Nervous 

System). 

Final rept. 

a ey E. Carlier, J. de Barry, and A. Mann. Sep 
, SSP 

Text in French; summary in English. Sponsored by Di- 

rection des Recherches, Etudes et Techniques, Paris 

(France). Centre de Documentation de l’Armement. 


The report examines studies investigating the neuro- 
transmission systems of excitatory amino acids (aspar- 
tate/glutamate) and their role in learning and memory, 
by analyzing the modes and action sites of a pseudo- 
peptide, the gamma-L-glutamyl-L-aspartatic acid. Be- 
havioral and pharmacological studies of the pseudo- 
peptide were made, a technique for synthesizing triti- 
um-marked gamma-LGLA was developed in order to 
map its bonding sites in the CNS and study its catabo- 
lism in the brain, and its effects on glutamatergic trans- 
mission in the hippocampus were analyzed. Study re- 
sults confirmed the hypothesis that gamma-LGLA acts 
selectively on certain processes involved in the long- 
term changes in memory traces, and show that the 
specific antagonists of NMDA receptors act on 
memory retention in a way that is similar to that of 
gamma-LGLA. Moreover, their behavioral, biochemi- 
cal, and electrophysiological results support the idea 
of a specific interaction of gamma-LGLA with NMDA 
receptors. In addition, the anti-convulsive action of the 
peptide was confirmed in certain experimental models 
of epilepsy and that action site was pinpointed. 


149,549 
PB91-199968/GAR PC A02/MF A01 
Old Dominion Univ., Norfolk, VA. Dept. of Chemical 
Sciences. 
Identification of Organic N-Chioramines In vitro in 
Stomach Fluid from the Rat After Chlorination. 
Journal article. 
F. E. Scully, K. E. Mazina, H. P. Ringhand, E. K. 
on J. A. Campbell. c1990, 8p EPA/600/J- 

1 


Pub. in Chemical Research in Toxicology, v3 n4 p301- 
306 Jul 90. Presented ai International Symposium on 
Health Effects of Drinking Water Disinfectants and Dis- 
infection By-Products (2nd), Cincinnati, OH., August 
27-29, 1985. Prepared in cooperation with Battelle Pa- 
cific Northwest Labs., Richland, WA., and North Caroli- 
na Univ. at Chapel Hill. Dept. of Environmental Sci- 
ences and Engineering. 


When (36)CI-N-cholorpiperidine (NCP) (300 mg/L as 
Cl2) was mixed with stomach fluid from laboratory rats 
(fasted either 24 or 48 hr) and incubated in the dark for 
30 min at 37 C and at higher pH values, approximately 
one-third was reduced to chloride and between 7% 
and 63% of the radiolabel was found to chromato- 
graph in a manner distinctly different from (36)CI-chio- 
ride of (36)CI-NCP. The new fraction is referred to as 
the (36) Cl-chloroorganic fraction. The remainder of 
the radiolabel was associated with (36)CI-NCP. Vary- 
ing concentrations of (36)CI-NCP (3-200 mg/L as Cl2) 
have been incubated for 30 min at 37 C with stomach 
fluid at varying pH on the product distribution. At low 
PH values a threshold concentration of approximately 
100 mg/L active chlorine was measured below which 
all chloramine was reduced to (36)Cl-chloride. As the 
pH and concentration of (36)CI-NCP were increased, 
the percentage of chloramine reduced to chloride de- 
creased. Using concentrations between 110 and 120 
mg/L (Cl2) 7% and 4% of the label was associated 
with the (36)Cl-chloroorganic fraction at pH 7.1 and at 
PH 2.2, respectively. 


149,550 

PB91-205724/GAR 

Amsterdam Univ. (Netherlands). 

Aggregation in an Acidifying Reactor. 

Doctoral thesis. 

R. Mulder. 16 May 90, 82p 

Sponsored by Stichting voor de Technische Wetens- 

chappen, Utrecht (Netherlands), and Nederlandse Or- 

— voor Zuiver Wetenschappelijk Onderzoek, 
he Hague. 


PC AO5/MF A01 


Aggregation in an acidifying reactor contains the fol- 
lowing chapters: General introduction; Biomass reten- 
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tion in a glucose acidifying anaerobic gas-lift reactor: 
isolation of the organism responsible for granule for- 
mation; The mechanism of aggregate formation by Se- 
lenomonas ruminantium; Syntrophism between two 
isolates from a granulated acidifying mixed culture: Se- 
lenomonas ruminantium and Streptococcus sp; Re- 
constitution of a mixed granulated acidifying culture; 
Practical implications. 


149,551 
PB91-205823/GAR PC A06/MF A01 
Amsterdam Univ. (Netherlands). 

Structure and Function of Tissueular Biological 
Ai 


pproach. — 
Doctoral thesis. 
C. de Vries. 12 Sep 90, 125p 
Sponsored by Stichting voor Medisch Wetenschappe- 
lijke Onderzoek FUNGO (Netherlands), and Lilly (Eli) 
and Co., Indianapolis, IN. 


A functional analysis of t-PA deletion mutants, gener- 
ated by means of molecular biological techniques, re- 
vealed specific functions of the domains. Both the F 
domain and the K2 domain are involved in fibrin bind- 
ing. For the K2 domain it has been shown that its fibrin 
interaction is mediated by a so-called lysine-binding 
site. The serine-protease domain interacts with the 
substrate Glu-plasminogen and the inhibitor PAI-1. An 
overview of recent literature is given in Chapter 1. The 
ultimate proof for autonomy of the t-PA domains is pre- 
sented in the study described in Chapter 2. In Chapter 
3, a detailed kinetic characterization of purified t-PA 
deletion-mutant proteins is described. In Chapter 4, 
the binding of t-PA (variants) to intact fibrin matrices 
and to initially plasmin-digested fibrin matrices is de- 
scribed. In Chapter 5, the binding of t-PA (variants) to 
intact and plasmin-digested fibrin matrices in the pres- 
ence of Glu-plasminogen is described. Chapter 6 de- 
scribes our data on the fibrin-binding property of PAI-1. 
Moreover, the effect of the presence of t-PA (variants) 
or u-PA on the binding of PAI-1 is studied. In Chapter 7 
a general discussion is given on the importance of the 
data obtained in the thesis for the understanding of the 
mechanism of fibrinolysis. 


Botany 
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DE91011199/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Physics. 
International conference on physiological process 
studies in the Arctic: (implications for ecosystems 
re se to climate change). Final report. 

F. S. Chapin. 1991, 41p NF-8908276-Summ 
Contract FG03-89ER60901 

Arctic physiological ecology conference, Toronto 
(Canada), 1-3 Aug 1989. Sponsored by Department of 
Energy, Washington, DC. 


The conference on physiological process studies in 
the Arctic was held in Toronto, Canada, to summarize 
the current understanding of plant physiological proc- 
esses in the Arctic. Participants reviewed the current 
understanding of arctic ecophysiology and discussed 
the role of physiology in controlling ecosystem proc- 
esses such as productivity and nutrient cycling. Em- 
phasis was placed on ways in which ecophysiological 
studies might provide insight into possible responses 
of arctic ecosystems to global climatic change. The 
major conclusions of the workshop were that, although 
we know a great deal about the adaptations of arctic 
plants to their physical environment, the biotic interac- 
tions among plants and between plants and other or- 
ganisms are more important in governing the distribu- 
tion of plants in the Arctic. Future research in arctic 
physiological ecology should emphasize biotic interac- 
tions, feedbacks and time lags that modify plant re- 
sponse to environment, and the roles that plants play 
as regulators of ecosystem processes. 


149,553 
N91-22173/9/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 


A04) 
Fielder (Judith), Reston, VA. 
Hydroponic Design for Microgravity and Gravity 
Installations. 
J. Fielder, and N. Leggett. Apr 90, 4p 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 436-439. 
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A hydroponic system is presented that is designed for 
use in microgravity or gravity experiments. The system 
uses a nq yet ong medium installed in tubular 
modules. The modules contain the plant roots and 
manage the flow of the nutrient solution. The physical 
design and materials considerations are discussed, as 
are modifications of the basic design for use in micro- 
gravity or gravity experiments. The major external envi- 
ronmental requirements are also presented. 


149,554 

PAT-APPL-7-579 896/GAR PC A04/MF A01 
Department of ge Washington, DC. 
Recombinant ACC Synthase. 

Patent Application. 

A. a and T. Sato. Filed 10 Sep 90, 73p 
PB91-204305 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Isolation of the cDNA encoding the ACC synthase of 
zucchini mae novel isolation method permits the re- 
covery of ACC synthase genes from a variety of higher 
plant sources. The ACC synthases are coded by multi- 
gene families, the members of which may be responsi- 
ble for various plant development characteristics ef- 
fected by ethylene. Recombinant production of ACC 
synthase and thereby in vitro production of ACC, ethyl- 
ene and ethanol is also enabled by use of this gene. In 
addition, control of the processes in plants which are 
mediated by ACC synthase can be effected using anti- 
sense technology or by the use of mutated ACC synth- 
ase genes. 


149,555 

PATENT-5 021 076 Not available NTIS 
Department of Agriculture, Washington, DC. 
Enhancement of Nitrogen Fixation with ‘Bradyrhi- 
zobium japonicum’ Mutants. 

Patent. 

L. D. Kuykendall, and W. J. Hunter. Filed 17 Mar 89, 
patented 4 Jun 91, 1p PB91-202432, PAT-APPL-7- 
325 184 

Supersedes PB90-206400. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A prototrophic revertant of a Bradyrhizobium japoni- 
cum tryptophan auxotroph was isolated and found to 
fix more nitrogen symbiotically than wild-type bacteria. 
The increase in nitrogen fixation is due to an increase 
in nodule mass because of an increase in nodule 
number. The physiological basis for this improved sym- 
biosis appears to be an alteration of the tryptophan 
biosynthetic pathway. 
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PB91-193664/GAR PC A99/MF A04 

ar Service, Ogden, UT. Intermountain Research 
tation. 

Vascular Plants of West-Central Montana. Identifi- 

cation Guidebook. 

Forest Service general technical _ 

K. Lackschewitz. May 91, 652p FSGTR/INT-277 


The comprehensive guidebook provides keys, illustra- 
tions, and descriptions that aid identification of the 
1,600+ species and varieties of vascular plants grow- 
ing in west-central Montana. The area covered encom- 
passes Ravalli County and southern Missoula County, 
and it includes the Bitterroot National Forest and por- 
tions of the Lolo National Forest. The guidebook uses 
a minimum of technical terminology and is intended for 
use by the public as well as by scientists, foresters, 
and educators. It may also serve as a model for compi- 
lation of similar information in other regions. 


149,557 
PB91-193946/GAR 
Smithsonian Institution, Washington, DC. 

Flora of Dominica, Part 2. Dicotyledoneae. 

D. H. Nicolson, R. A. DeFilipps, and A. C. Nicolson. 
1991, 280p SMITHSONIAN CONTRIBUTIONS TO 
BOTANY-77 

Library of Congress catalog card no. 90-10415. 


PC A13/MF A02 


The report completes the coverage of the vascular 
plants of Dominica. The introduction recapitulates and 
updates botanical information of Part 1 (Hodge, 1954). 
The main text begins with an artificial (identification) 
key to dicotyledonous families. Taxa are arranged al- 


phabetically within the hierarchy, families, then genera 
within families and species within genera. Keys are 
provided when more than one taxon is involved. Each 
species has a restricted synonymy, vernacular 
name(s) (if known), short description, general distribu- 
tion, local habitat with localities and collections. Notes 
are sometimes appended involving biology, nomencla- 
ture, usage, etc. The synonymy also references critical 
works concerning the species. Part 1 accounted for 32 
families, 190 genera, and 382 species. Part 2 accounts 
for 123 families, 482 genera, and 844 species. In other 
words, Dominica has a vascular flora of about 155 
families, 672 genera, and 1226 species. 
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PB91-206656/GAR PC A08/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Geogra- 
phy. 

Precipitation Regime Changes Associated with Cli- 
matic Changes. 

P. J. Robinson, and S. J. Walsh. Jan 91, 153p 
USGS/G-1656 

Grant Di-14-08-0001-G-1656 

Color illustrations reproduced in black and white. 
Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


The relationship between precipitation events and at- 
mospheric circulation in the southeastern United 
States is investigated to provide information potentially 
useful in assessing the impact of climate change on 
water resources. There are about 130 precipitation 
events annually, evenly divided by season. Most 
events are less than 1 hour long and give less than 
one tenth inch of rain. The Appalachian mountains 
have longer storms, and south Florida shorter, sharper 
ones, than the regional average. When continental- 
scale atmospheric circulation patterns create airflows 
predominantly from the southwest, areas east of the 
mountains have long, heavy, and variable events, 
while western events have the opposite character. 
Predominantly westerly flow gives a reverse trend. A 
Geographic Information System was used to develop 
and test methods for display and analysis of the spatial 
distribution of event precipitation. 
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PB91-199638/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). 

Gebruik van IRE-Medgenix Serum TSH IRMA voor 
de Bepaling van TSH in Hielprikbloed van Pasge- 
borenen (Use of IRE-Medgenix Serum TSH IRMA 
for the Measurement of TSH in Bloodspots of 
Newborn Babies). 

A. Esmeijer, L. H. Eivers, and J. G. Loeber. Nov 90, 
30p RIVM-199003004 

Text in Dutch; summary in English. 

Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


The TSH-IRMA kit, manufactured by IRE-Medgenix is 
an immunoradiometric assay for the measurement of 
thyroid stimulating hormone (TSH) in human serum. 
The kit was modified and tested for its possible use as 
routine method in neonatal screening for congenital 
hypothyroidism (CHT). In the present screening proce- 
dure, TSH is measured in a small (1/4-1/8)-inch blood- 
spot. For this reason bloodspot calibrators of the 2nd 
IS for TSH 80/558 were prepared on filterpaper. The 
minimal detectable dose was 0,010 microU TSH in a 
(1/4-1/8)-inch bloodspot. There was a good correla- 
tion between TSH measured in serum and in blood- 
+ ay ‘spot’ = 1,02 star ‘serum’ + 0,04 (r= 0,0988, 
= §1). 
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PB91-199703/GAR PC A03/MF A01 
Goffman (Martin) Associates, Edison, NJ. 





pen ye of Fiber Optic pCO2 Sensors for Bio- 
lications. 

W. Shi, oak M. Goffman. 27 Jul 88, 36p NSF/ISI- 

88123 

Grant NSF-ISI87-61201 

Sponsored by National Science Foundation, Washing- 

ton, DC. Div. of Industrial Science and Technological 

Innovation. 


The proposed fiber optic carbon dioxide sensor, per- 
forming real time, in-vivo, continuous monitoring of 
pCO2 in physiological concentration ranges has wide 
application in basic medical research and diagnosis of 
disorders of cardiovascular, respiratory, and kidney 
systems. To satisfy the basic requirements, such as 
the miniature size, the fast response time, and suffi- 
cient stability to the sensor, a design in which the 
sensor chemistry is covalently bound directly to the 
fiber tip was employed. The technique preserves the 
miniature size of the sensor and optimizes the choice 
of polymer/dye matrices. Three different fluorescent 
polymer/dye matrices were investigated for the meas- 
urements of pCO2. The results showed fluorescein/ 
HEMA to be the most promising matrix in terms of sen- 
sitivity, response time, signal-to-noise ratio, reversibil- 
ity, and stability in measurements of pH and pCO2 


Clinical Medicine 
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AD-A234 672/4/GAR PC A11/MF A02 
William Beaumont Army Medical Center, El Paso, TX. 
Dept. of Clinical Investigation. 

Annual Progress Report Fiscal Year 1990. 

Rept. for 1 Oct 89-30 Sep 90. 

M. Schydiower. 25 Mar 91, 242p 


Subject report serves to identify the research activities 
conducted at William Beaumont Army Medical Center 
investigators who had protocols approved by the Clini- 
cal Investigation Committee, the Institutional Review 
Board, and the Animal Use Committee. This report in- 
cludes all protocols registered with the Department of 
Clinical Investigation during FY 1990. All known pres- 
entations and publications are also included. The re- 
search protocols described were conducted under the 
provisions of AR 40-38 (Clinical Investigation Pro- 
gram); AR 40-7 (Use of Investigational Drugs in 
Humans and the Use of Schedule | Controlled Sub- 
stances); AR 70-25 (Use of Volunteers as Subjects of 
Research); HSC 40-23 (Management of Clinical Inves- 
tigation Protocols and Reports); And AR 70-18 (The 
Use of Animals in DOD Programs). 


149,562 

AD-A234 778/9/GAR PC A05/MF A01 
Office of the Surgeon General (Army), Falls Church, 
VA. 


Diagnosis and Treatment of Diseases of Tactical 
importance to US CENTCOM Forces. 

2nd edition. 

Jan 91, 98p 


No abstract available. 


149,563 

AD-A235 000/7/GAR PC A03/MF A01 
Korea Univ., Seoul (Republic of Korea). Inst. for Viral 
Diseases. 

Leptospirosis Scrub Typhus and Colorado Tick 
Fever Like Disease in Korea. 

Midterm rept. 17 Oct 88-15 Mar 90. 

H. W. Lee. 24 Jan 91, 31p 

Contract DAMD17-88-Z-8042 


Leptospirosis, scrub typhus and Colorado Tick Fever- 
like disease are all febrile diseases found in Korea 
which have a clinical presentation similar to that of 
Korean hemorrhagic fever. These diseases have all 
been shown to be of great military medical importance, 
and all have rodents as reservoirs, so it is natural to 
study them as a group. To facilitate research on these 
diseases, a new medical research laboratory, 
USAMRU-ROK, was set up in Seoul, Korea in the 
autumn of 1988. Current research projects include a 
Study of farming practices throughout Korea; a case 
control study of risk factors in Korean soldiers; a coun- 
try-wide survey of rodent reservoirs; a longitudinal eco- 
logical study of the principal reservoir, apodemus 
agrarius; taxonomic studies of Apodemus species; and 
development of new diagnostic tests. In addition, the 


new laboratory provides support to U.S. forces 
throughout the Pacific theater. 


149,564 

AD-A235 022/1/GAR 

a Univ., St. Louis, MO. 
Development of a —— DNA Assay for the 

AIDS Virus, HTLV-III/LA 

Final rept. 16 Mar 87-30 i 89. 

L. Ratner. 19 Nov 89, 22p 

Contract DAMD17-87-C-7102 


The study was undertaken in order to devise a quanti- 
tative assay of human immunodeficiency virus type 1 
(HIV-1) load in patients’ tissues. No methods are cur- 
rently available which are both sensitive and specific 
for this purpose. Our methods utilizes blood mononu- 
clear cell or tissue DNA. HIV-1 sequences are ampli- 
fied by the — chain amplification reaction (PCR) 
technique. The reaction products are detected and 
quantitated by polyacrylamide or agarose gel electro- 
—— ethidium bromide stain and densitometry. 

his method has proven successful using a single set 
of primers in detection of HiV-1 DNA sequences from 
10 or 12 HIV-1 infected individuals, and 0 of 10 unin- 
fected individuals. Methods of quantitation usin 
standard curves with defined amounts of HIV-1 DN 
sequences and internal controls have been devel- 
oped. Preliminary experiments are reported applying 
this method to quantitation of HIV sequences in more 
than 50 patients. In addition, we have developed a 
sensitive and specific assay for HTLV-| and HTLV-II 
DNA sequences using the same methodology and we 
have successfully, applied it to the evaluation of blood 
samples from asymptomatic HTLV-I infected individ- 
uals and individuals with adult T cell leukemia-lym- 
phoma. 


PC A03/MF A01 


149,565 

AD-A235 023/9/GAR PC A03/MF A01 
Washington Univ., St. Louis, MO. 

Roe veus tt of a Sensitive DNA Assay for the 
AIDS HTLV-IlI/LAV. 

Annual rept. 16 Mar 88-15 Mar 89. 

L. Ratner. 19 May 88, 15p 

Contract DAMD17-87-C-7102 


The study was undertaken in order to devise a quanti- 
tative assay of human immunodeficiency virus type 1 
(HIV-1) load in patients’ tissues. No methods are cur- 
rently available which are both sensitive and specific 
for this purpose. Our method utilizes blood mononucle- 
ar cell or tissue DNA. HIV-1 sequences are amplified 
by the primer chain amplification reaction (PCR) tech- 
nique. Reaction products are detected and quantitated 
by polyacrylamide or — gel electrophoresis, ethi- 
dium bromide stain and densitometry. This method has 
proven successful using a single set or primers in de- 
tection of HIV-1 DNA sequences from 10 of 12 HIV-1 
infected individuals, and 0 out of 10 uninfected individ- 
uals. Methods of quantitation using standard curves 
with defined amounts of HIV-1 DNA sequences and 
internal controls have been developed. We have de- 
veloped a sensitive and specific assay from HTLV-| 
and HTLV-I| DNA sequences using the same method- 
ology and successfully applied it to the evaluation of 
blood samples from asymptomatic HTLV-| infected in- 
dividuals and individuals with adult T cell leukemia-lym- 
phoma. 


149,566 

AD-A235 052/8/GAR PC A02/MF A01 
Veterans Administration Medical Center, Tucson, AZ. 
Pichinde Virus Infection in Strain 13 Guinea Pigs 
Reduces intestinal Protein Reflection Coefficient 
with Compensation. 

M. A. Katz, and J. F. Starr. 1990, 6p 

Availability: Pub. in Jni. of Infectious Diseases, v162 
p1304-1308 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


149,567 

AD-A235 053/6/GAR PC A03/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Treatment of Experimental Cerebral Air Embolism 
with Lidocaine and Hyperbaric Oxygen. 

Journal article. 

J. J. McDermott, A. J. Dutka, D. E. Evans, and E. T. 
Flynn. 1990, 11p Rept no. NMRI-90-139 

Availability: Pub. in Undersea Biomedical Research, 
v17 n6 p525-534 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


149,570 


MEDICINE & BIOLOGY 
Clinical Medicine 


No abstract available. 


149,568 

AD-A235 214/4/GAR PC A03/MF A01 
Indiana Univ. at Bloomington. 

Possible Mechanism for Denervation Effect on 
Wound Healing. 

Final rept. 1 May 87-30 Apr 90. 

A. L. Mescher. 14 Dec 90, 49p 

Contract DAMD17-87-C-7098 


The iron-transport plasma protein transferrin is re- 
quired for cell proliferation and is present in peripheral 
nerves. We have tested the hypothesis that release of 
this factor from axons may be involved in the growth- 
promoting effect neurons exert on cell proliferation 
during certain processes of repair in vascular- 
ized issues. Using regeneration in an amphibian as the 
model system, transferrin was purified, antibodies 
against it were produced, and the factor was studied 
qualitatively and quantitatively during nerve and limb 
regeneration. Immunocytochemistry showed the pro- 
tein to be present in axons and Schwann cells, as well 
as in the perineurium of peripheral nerves. An immun- 
oassay developed in the project revealed that the 
venaientn content of sciatic nerves increases dramati- 
cally during regeneration and that the protein is includ- 
ed in the anterograde fast transport component of 
axons. These results are consistent with the hypothe- 
sis that neural release of this factor may be involved in 
the trophic effect of nerves observed during regenera- 
tion. 


149,569 

AD-A235 248/2/GAR PC A03/MF A01 
Kansas State Univ., Manhattan. Div. of Biology. 

Role of Neu in Persistent Virus Infec- 
tions of the Central Nervous 

Final rept. 1 Dec 89-30 Nov 90. 

T. C. Johnson. 22 Apr 91, 21p 

Contract N00014-90-J-1401 


This investigation developed an experimental model 
that disclosed a network of molecular communica- 
tions, between cells of the immune and central nerv- 
ous systems, that significantly influenced the health of 
mammalian species. A temperature-sensitive (ts) 
mutant of vesicular stomatitis virus (VSV) was isolated 
for these studies that alone did not establish a rapidly 
fatal disease in the central nervous system (CNS) of 
mice. The use of this pathogen allowed the develop- 
ment of an unique infectious disease model system 
where the clinical course of disease clearly responded 
to a single intracerebroventricular (ICV) introduction of 
only picomoles of neuropeptide. Several lines of evi- 
dence have been acquired to illustrate that the neuro- 
peptide beta-endorphin is capable of compromising 
the host immune system and intensifying the clinical 
course of CNS disease. These studies used Balb/c 
athymic nude (nu/nu) mice to illustrate that syngeneic 
splenocytes provided protection against the fatal con- 
sequences of the CNS disease and simultaneously 
made the reconstituted animals, unlike paired nonre- 
constituted nude mice, responsive to a single ICV in- 
troduction of beta-endorphin. 


149,570 

AD-A235 300/1/GAR PC A03/MF A01 
Memorial Sloan-Kettering Cancer Center, New York. 
Wound Healing by Cultured Skin Cells and Growth 
Factors. 

Rept. for 16 May 88-15 Nov 89. 

M. Eisinger. 28 Aug 90, 50p 

Contract DAMD17:88-C-8105 


The studies described in this report were aimed at the 
biochemical characterization and purification of a 
wound healing growth factor, named Epi Cell 
derived Factor (EDF). The biological activity of EDF 
was found to embody enhancement of epidermal re- 
generation and regulation of dermal repair in skin 
wounds. We have accomplished the following: A tissue 
culture bioassay that is based on the ility of fi- 
broblasts to contract collagen gels was shown to re- 
flect in vivo effects of EDF on dermal celis and was 
adopted for examination of large numbers of samples 
during biochemical purification steps. Supernatant 
fluids of epidermal cell cultures and cell extracts of epi- 
dermal cells grown in tissue culture were tested as 
possible sources for purification of the factor, but sub- 
stituted by epidermal cells obtained from animals fol- 
lowing a superficial wounding. Cell extracts prepared 
from such regenerating epidermal cells have been 
found to be the richest source from all tissues tested. 
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149,571 
AD-A235 385/2/GAR PC A02/MF A01 
=— Forces Radiobiology Research Inst., Bethesda, 


Guumeus berg | of Septicemia with Ofloxacin 
and/or Synthetic Trehalose Dicorynomycolate (S- 
TDCwM) in irradiated and Wounded Mice (Kombin- 
ierte Therapie der Septikaemie mit Ofloxacin und/ 
oder Synthetischem Trehalose-Di nom — 
—" bei Bestrahiten und Verwundeten 


sen). 
G. S. Madonna, M. M. Moore, G. D. Ledney, T. B. 
Elliot, and |. Brook. 1989, 6p Rept no. AFRRI-SR91- 
14 


Availability: Pub. in Microecology and Therapy, v19 
p135-139 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


Following lethal irradiation, mice usually succumb to 
sepsis as a result of translocation of intestinal bacteria 
and impairment of the host defense system. Additional 
trauma in these immunocompromised mice further in- 
creases susceptibility to bacterial infection from either 
endogenous or exogenous origin. Treatment with 
ofloxacin or synthetic trehalose dicorynemycolate (S- 
TDCM) was evaluated in mice, which were lethally irra- 
diated and wounded, and which died with sepsis within 
six days. Wounding was performed on C3H/HeN mice 
anesthetized by inhalation of methoxyfurane. Dorsal 
skin and muscle equal to 30% total body surface was 
removed 1 h after 8.0 Gy gamma radiation. S-TDCM, 
which augments nonspecific resistance to infection in 
irradiated mice, was given once i.p. immediately after 
wounding. Oxfloxacin was injected s.c. daily from day 0 
to day 10. Staphylococcus aureus, Streptococcus fae- 
cium, and Escherichia coli were isolated from both the 
livers and wound sites of moribund, untreated mice 4 
and 5 days postirradiation. 


149,572 

AD-A235 393/6/GAR PC A01/MF A01 
Michigan State Univ., East Lansing. Center for Envi- 
ronmental Toxicology. 

Cell-Celli Communication in Lun 
J. E. Trosko. 1990, 4p AFOSR-T 
Grant AFOSR-89-0325 
Availability: Pub. in Toxicologic Pathology v1i8 n2 
p341-343, 1990. Available only to DTIC users. No 
copies available from NTIS. 


Cancer. 
-91-0490, 


It is clear from the major thrust of cancer research 
today, the ‘paradigm of cellular interactions’ plays but 
a small part in the design or interpretation of the wide 
variety of studies being carried out. While it is certainly 
true that stromal-epithelial interaction, matrix-cell inter- 
actions, extracellular interactions, as well as gap junc- 
tional intercellular interaction studies are being per- 
formed, the impact they have made on the ‘main- 
stream’ cancer research community seems minimal. 
Nevertheless, this integration of studies, on one of the 
most important human cancers, is a unique and valua- 
ble compilation of studies, few of us would have been 
able to pull off. As a result, a new insight about the role 
of intercellular communication has been provided to 
the scientific community, as well as additional evi- 
dence that what might be happening in lung carcino- 
genesis is similar to what seems to be happening in 
skin carcinogenesis and liver carcinogenesis. 


149,573 

DE91011038/GAR PC A05/MF A01 

Ohio State Univ., Columbus. Dept. of Mechanical Engi- 

neering. 

Accelerator neutron source for BNCT. Progress 
report and Proposed research objectives. 

T. B. TS Ou T. E. Blue, K. Vafai, and 

Feb 91, 77p DOE/ER/60872-2 

Contract FG02-89ER60872 

Sponsored by Department of Energy, Washington, DC. 


This is the progress report and proposed research ob- 
jectives for the —_ entitled “An Accelerator Neu- 
tron Source for BNCT.” The progress report is for the 
time period from July 15, 1990 to date. The proposal is 
for the upco' —t budget period from July 15, 1991 to 
July 14, 1992. The objectives of this project are to 
design and test the target assembly and the moderator 
assembly for accelerator based thermal and epither- 
mai neutron sources for Boron Neutron Capture Ther- 
apy. This report consists of three sections. Section 1 
describes the neutronic design and testing of the ther- 
mal and epithermal neutron moderator assemblies. 
Section 2 describes the thermal-hydraulic design of a 
target assembly using a heat pipe. Section 3 describes 
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. N. Christensen. 


the thermal-hydraulic design and testing of a target as- 
sembly using convective heat transfer with flowing 
D(sub 2)O as the method for target energy removal. 
Each section consists of two parts: a progress report 
and proposed research objectives for the upcoming 
year. 


149,574 

DE91011070/GAR PC A04/MF A01 
Ohio State Univ. Research Foundation, Columbus. 
Accelerator neutron source for BNCT. Progress 


repo 

1991, 73p DOE/ER/60872-T1 

Contract FG02-89ER60872 

Sponsored by Department of Energy, Washington, DC. 


The objectives of this proposal are twofold. One objec- 
tive is to design and test (using the OSU Van de Graaff 
accelerator) a moderator assembly for a thermal neu- 
tron source for the treatment of superficial tumors by 
Boron Neutron Capture Therapy. We will identify the 
current of 2.5 MeV protons which is necessary to treat 
a patient in less than one hour. Our second objective is 
to design and thermally test a target for our thermal 
and epithermal source of neutrons for BNCT. Our cu- 
mulative work to date in a project goals is 
described. 19 refs., 25 figs., 1 ta 


149,575 
DE91622669/GAR PC A06/MF A01 
Sao Paulo Univ. (Brazil). Faculdade de Medicina. 
Efeito do oleo iodado nos niveis sericos de tireog- 
lobulina e nos parametros de funcao tireoidea em 
pacientes lores de bocio endemico. (lodized 
oil effects in the serum levels of thyroglobulin and 
in the thyroid function parameters in patients with 
— 

hesis. 
N. Lima Neto. 1987, 111p INIS-BR-2388 
In Portuguese. 
U.S. Sales Only. 


Serum thyroglobulin (Tg) response to bovine TSH 
(bTSH) was evaluated in 44 goitrous patients (grades II 
and lil), living in conditions of chronic iodine (I) defi- 
ciency (iodine urinary excretion < 40 (mu) I|/g crea- 
tinin), and, in 26 normal subjects. After the initial clini- 
cal evaluation and laboratory tests (TSH, Tg, T sub(4), 
T sub(3), anti-Tg and anti-microsomal antibodiel) all 
goitrous patients received 1 ml i.m. of iodized oil (I-oil), 
and were followed up for 30 months. The bTSH test 
was repeated at 6, 12, 20 and 30 months after I-oil in 
21 subjects. A marked reduction in goitre size was ob- 
served in 85% of the patients, with a concomitant ys 
nificant increase in the mean serum T sub(4) and 
sub(3) concentrations, significant decrease in the T 
sub(3)/T sub(4) ratio, and a significant fall in the mean 
serum TSH level. Goitrous patients had elevated 
serum basal Tg levels (55 +- 8 SEM ng/ml), and, a 
significantly mean higher peak Tg value after bTSH 
(200 +- 65 ng/ml) as compared with normal subjects 
(respectively, 11 +- 1.4 and 32 +- 3.4 ng/ml). Larger 
— (grade Ill) had a pr pd 4 po mean peak 

g response as compared with grade II goiters. Treat- 
ment with I-oil significantly reduced the mean peak Tg 
response to bTSH after 6 months (59 +- 10 ng/ml), 
but at 12 and 20 months the peak Tg response after 
the injection rose, respectively, to 110 +- 19 ng/ml 
and 92 +- 14 ng/ml (p < 0.01 as compared with 6 
months), returning to the normal range only at 30 
months (57 +- 11 ng/ml). The absolute increment 
(delta) Tg was also reduced significantly at 6 and 30 
months but not at 12 and 20 months after |-oil. We 
conclude that two major factors may be involved in the 
increased secretion or release of Tg from the goitrous 
tissue: increased thyrotrophic stimulation and follicular 
derangement. Both events seemed to be corrected 
with the long-term action of |-oil. (author). (Atomindex 
citation 22:026050) 


149,576 
DE$1622671/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
gene, Bilthoven (Netherlands). 

finitiestudie van het project Dosimetrie Bra- 
chytherapie. (Definition study of the project Do- 
simetry Brachytherapy). 
J. Bultman. May 89, 49p RIVM-248703001 
In Dutch. Includes summaries in Dutch and English. 
U.S. Sales Only. 


The purpose of the research project Dosimetry Bra- 
chytherapy is the standardization of calibration meth- 
ods and quality control procedures used for Brachyth- 
erapy sources. Proposals to develop measurement 


standards and methods for calibrating these sources 
are presented. Brachytherapy sources will be calibrat- 
ed in terms of reference airkerma rate or in terms of 
absorbed dose in water. Therefore, in this project, spe- 
cial attention will be given to the in-phantom measure- 
ment method described by Meertens and the use of re- 
entrant ionisation chambers as transfer standards. In 
this report, a workplan and time schedule is included. 
(author). 19 refs.; 1 fig. (Atomindex citation 22:026150) 


149,577 

DE91623308/GAR PC A03/MF A01 
Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Gerencia de Desarrollo. 

Resolucion de un problema de frontera movil con 
condicion de borde implicita. (Solution of moving 
— problems with implicit boundary condi- 
tion). 

E. A. Moyano. 1990, 38p CNEA-NT-1/90 

In Spanish. 

U.S. Sales Only. 


An algorithm that solves numerically a model for study- 
ing one dimensional moving boundary problems, with 
implicit boundary condition, is described. Landau’s 
transformation is used, in order to work with a fixed 
number of nodes at each instant. Then, it is necessary 
to deal with a parabolic partial differential equation, 
whose diffusive and convective terms have variable 
coefficients. The partial differential equation is implicit- 
ly discretized, using Laasonen’s scheme, always 
stable, instead of employing Crank-Nicholson sheme, 
as it has been done by Ferris and Hill. Fixed time and 
space steps ((Delta)t, (Delta)(xi)) are used, and the it- 
eration is made with variable positions of the interface, 
i.e. varying (delta)s until a boundary condition is satis- 
fied. The model has the same features of the oxygen 
diffusion in absorbing tissue. It would be capable of 
estimating time variant radiation treatments of cancer- 
ous tumors. (Author). (Atomindex citation 22:028328) 


149,578 

DE91623352/GAR PC A03/MF A01 
Centrum voor Wiskunde en Informatica, Amsterdam 
ising Dept. of Algebra, Analysis and Geome- 


MRI reconstruction as a moment prob- 
lem. Pt. 3. An error analysis of reconstruction by 
sinc ~~ interpolation in a Hilbert space set- 


ay . 3. 
M. Zwaan. Jan 90, 31p AM-R-9002 
U.S. Sales Only. 


In this paper a solution and an error analysis is given of 
a reconstruction problem that appears in magnetic res- 
onance imaging (MRI), which is a diagnostic technique 
to measure and display cross sections of human 
organs. The reconstruction problem is solved in the 
setting of L(sup 2)-spaces of vector valued functions. 
After obtaining the solution, prove is given of error esti- 
mates and it is shown that the solution is stable for 
perturbation of the data and of the time markers. 
(author). 16 refs. (Atomindex citation 22:028839) 


149,579 
MIC-91-03223/GAR 
Manitoba Cancer Treatment and Research Founda- 
tion, Winnipeg. 

Manitoba Cancer Treatment and Research Foun- 
dation: Annual report 1985. 

c1986, 134p 


PC E12/MF E01 


Annual report of the Foundation, documenting patient 
care, support services, educational programs and re- 
search. Activities from each area of the Foundation, 
and a financial statement is included. 


149,580 
N91-23030/0/GAR 
(Order as N91-23021/9/GAR, PC oar 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

X Ray Imaging Microscope for Cancer Research. 
R. B. Hoover, D. L. Shealy, B. R. Brinkley, P. C. 
Baker, and T. W. Barbee. Mar 91, 10p 

Grant NSG-5131, Contract W-7405-ENG-48 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 73-82. 


The NASA technology emplo' = during the Stanford 
MSFC LLNL Rocket X Ray eager flight 
established that doubly reflecting, normal incidence 





multilayer optics can be designed, fabricated, and 
used for high resolution x ray imaging of the Sun. Tech- 
nology developed as part of the MSFC X Ray Micro- 
scope program, showed that high quality, high resolu- 
tion multilayer x ray imaging microscopes are feasible. 
Using technol developed at Stanford University 
and at the DOE Lawrence Livermore National Labora- 
tory (LLNL), Troy W. Barbee, Jr. has fabricated multi- 
layer coatings with near theoretical reflectivities and 
perfect bandpass matching for a new rocket borne 
solar observatory, the Multi-Spectral Solar Telescope 
Array (MSSTA). Advanced Flow Polishing has provid- 
ed multilayer mirror substrates with sub-angstrom 
(rms) smoothnesss for the astronomical x ray tele- 
scopes and x ray microscopes. The combination of 
these important technological advancements has 
paved the way for the development of a Water Window 
Imaging X Ray Microscope for cancer research. 


149,581 

PB91-192872/GAR PC A04/MF A01 
Office of Technology Assessment, Washington, DC. 
Screening for Open-Angle Glaucoma in the Elder- 
ly. Paper 1. Preventive Health Services under Medi- 
care. 

Staff paper. 

E. J. Power, E. L. Wagner, and B. M. Duffy. Oct 88, 


67p 
See also PB91-192880. 


Interest in health promotion and disease prevention 
Strategies for the elderly has grown in the last ten 
years, at least partly as a result of the search for ways 
to moderate the rising costs of health care in the grow- 
ing segment of the population. Reflecting the interest, 
the House Committee on Ways and Means requested 
that OTA analyze the effectiveness and costs of pro- 
viding selected preventive health services to the elder- 
ly under the Medicare program. The Senate Labor and 
Human Resources Committee has also requested that 
OTA provide information on the value of preventive 
services for the American people. The paper, Screen- 
ing for Open-Angle Glaucoma in the Elderly, is the first 
in a series of papers being prepared in response to 
these requests. Glaucoma screening is a preventive 
service that has existed for many years and is often 
recommended for elderly people. The paper examines 
the current state of screening for early signs of open- 
angle glaucoma or its precurser, ocular hypertension; 
the potential benefits that eo be derived from a 
screening program; and the likely magnitude of the 
cost to Medicare if glaucoma screening were offered 
as a covered service. 


149,582 

PB91-195198 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. lonizing Radiation Div. 

intensifying Effect of Metallic Screens on the Sen- 
sitivity of X-ray Films for 400-kV Bremsstrahiung 
Photons. 

Final rept. 

E. Navon, C. E. Dick, and G. Barnea. 1991, 6p 

Pub. in Medical Physics 18, n2 p299-304 Mar/Apr 91. 


Measurements are carried out to determine the rela- 
tive photographic effect produced by electrons ema- 
nating from metallic screens on a typical og mg 
film. The electrons are produced in metal foils of alumi- 
num, copper, and lead by the interaction of photons in 
a 400-kV bremsstrahlung beam. Intensification factors 
of up to 1.65, 2.05, and 5.90 for aluminum, copper, and 
lead screens, respectively, are determined as a func- 
tion of the foil thickness. The equilibrium thickness 
screens are determined to be 20 mg/sq cm for alumi- 
num and 30 mg/sq cm for copper and lead. These re- 
sults are compared with the absorbed dose in the film 
emulsions, calculated by Monte Carlo methods. The 
results of the present work are compared with those 
for (60)Co and (137)Cs photon beams. The depend- 
ence of the equilibrium thickness and the intensifica- 
tion factor on photon energy and the atomic number of 
the screen material is summarized and explained. 


149,583 

PB91-198648/GAR PC A03/MF A01 

Wisconsin Univ.-Madison. Dept. of Ophthalmology. 

bo ge Age-Related Maculopathy Grading 
ystem. 

R. Klein, M. D. Davis, Y. L. Magli, P. Segal, and B. E. 

K. Klein. 15 May 91, 45p 

Contract NO1-EY-6-2116, Grant NIH-5-U10-EY-0- 


6594 
Sponsored by National Eye Inst., Bethesda, MD. 


MEDICINE & BIOLOGY 


Cytology, Genetics, & Molecular Biology 


Age-related macular degeneration (AMD) is an impor- 
tant cause of legal blindness in persons 75 years of 
age or older in the United States. It is usually charac- 
terized by the presence of drusen and other abnormali- 
ties of the retinal pigment epithelium (RPE) in the ma- 
cular area. Its pathogenesis is poorly understood. A 
number of systems to detect and classify the presence 
and severity of drusen and other features of age-relat- 
ed maculopathy have been described. Some have 
relied on ophthalmoscopy and others on stereoscopic 
color fundus photographs or on fluorescein angio- 
graphy. The system described in the protocol is de- 
rived from methods used to grade AMD and diabetic 
retinopathy in clinical studies and trials. Clinico-patho- 
logical observations describing the natural history of 
drusen and other abnormalities associated with age- 
related maculopathy have been useful in its develop- 
ment. The system described is applied to color stereo- 
scopic fundus photographs of the disc and the macula 
(Field 1 and Field 2 respectively). For some lesions 
only Field 2 as a whole is graded, for others Field 2 is 
divided into subfields, each of which is graded sepa- 
rately. 


149,584 

PB91-205831/GAR PC A07/MF A01 

Leiden Rijksuniversiteit (Netherlands). 

Molecular Characterization of a DNA Repair Defect 

in Xeroderma Pigmentosum and Cockayne’s Syn- 

drome. 

Thesis. 

G. Weeda. 1991, 148p 

Prepared in cooperation with Erasmus Univ., Rotter- 

dam (Netherlands). Sponsored by Nederlandse Or- 

— voor Wetenschappelijk Onderzoek, The 
jague. 


The aim of the thesis was to isolate and characterize 
the excision repair gene that corrects the defect in the 
Chinese hamster ovary cell (CHO) mutant 27-1 (a 
member of complementation group 3), which in con- 
trast to the XP cells, is more suitable for transfection of 
genomic DNA. The chapters are as follows: Molecular 
cloning of the human DNA excision repair gene ERCC- 
3; A presumed DNA helicase encoded by the excision 
repair gene ERCC-3 is involved in the human repair 
disorders xeroderma pigmentosum and Cockayne’s 
syndrome; Localization of xeroderma pigmentosum 
group B correcting gene XPBC/ERCC-3 to human 
chromosome 2q21; Genomic structure and expression 
of the human repair gene XPBC/ERCC-3 involved in 
xeroderma pigmentosum and Cockayne’s syndrome; 
Characterization of the mouse homolog of the human 
excision repair gene XPBC/ERCC-3 implicated in xer- 
oderma pigmentosum and Cockayne’s syndrome. 


Cytology, Genetics, & Molecular 
Biology 


149,585 

AD-A234 615/3/GAR PC A02/MF A01 

Northwestern Univ., Evanston, IL. Cresap Neurosci- 

comenapeeti Protein F1/GAP-43 Shows Sub- 
eur rotein ws 

strate _ for the Beta Subtype of Protein 

Kinase 


F. S. Sheu, R. M. Marais, P. J. Parker, N. G. Bazan, 

and A. Routtenberg. 28 Sep 90, 6p AFOSR-91-0289, 

Grant AFOSR-90-0240 

Availability: Pub. in Biochemical and Biophysical Re- 

search Communications, v171 n3 p1236-1243, 28 Sep 

wee only to DTIC users. No copies furnished 
y NTIS. 


No abstract available. 


149,586 

AD-A234 617/9/GAR PC A03/MF A01 
Northwestern Univ., Evanston, IL. Cresap Neurosci- 
ence Lab. 

Dose-Dependent Phorbo! Ester Facilitation or 
Blockade of Hippocampal L Term Potentiation: 
Relation to Membrane/Cytosol Distribution of Pro- 
tein Kinase C Activity. 

P. A. Colley, F. S. Sheu, and A. Routtenberg. 1989, 
13p AFOSR-91-0298, 

Grant AFOSR-90-0240 

Availability: Pub. in Brain Research, v495 p205-216 
1989. Available only to DTIC users. No copies fur- 
nished by NTIS. 


149,590 


No abstract available. 


149,587 


AD-A234 618/7/GAR PC A02/MF A01 
Northwestern Univ., Evanston, IL. Cresap Neurosci- 
ence Lab. 

Protein Kinase C Activity and Substrate (F1/GAP- 
43) Phosphorylation in Developing Cat Visual 


X. 
F. S. Sheu, T. Kasamatsu, and A. Routtenberg. 
1990, 6p AFOSR-91-0305, 
Grant AFOSR-90-0240 
Availability: Pub. in Brain Research, v524 p144-148 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


149,588 


AD-A234 641/9/GAR PC A03/MF A01 
Utah Univ., Salt Lake City. Dept. of Chemistry. 
Imaging of Fluorescent and Chemilumi 

DNA Hybrids Using a 2-D CCD Camera. 

Technical rept. Jun 90-May 91. 

A. Karger, J. T. lves, R. B. Weiss, J. M. Harris, and 
pa “ esteland. 22 Apr 91, 14p Rept no. TR-26- 
Contract N00014-89-J-1412 


Fluorescent and chemiluminescent detection of DNA 
hybrids on polymer membranes has been investigated 
using a cryogenically cooled, slow readout, two dimen- 
sional CCD camera in an imaging mode. The fluores- 
cent background characteristics of commercially avail- 
able nylon blotting membranes and a polypropylene 
membrane modified to bind DNA have been studied. 
The polypropylene membrane exhibits a 15-fold in- 
crease in DNA binding, 3-fold less background fluores- 
cence and less background noise than nylon blotting 
membranes. However the detection limits determined 
from vacuum slot blots of crosslinked fluorescein-la- 
belled oligonucleotides show that the improved quali- 
ties of the polypropylene support do not result in a 
lower detection limit. This is mainly due to background 
noise arising from sources other than the membrane 
itself during the blotting/washing procedure and to a 
low signal-to-amount of DNA ratio with the polypropyl- 
ene membrane. The lowest amount of fluorescein-la- 
belled oligonucleotide detectable is 1.4 femtomol, with 
a typical exposure time of 10 minutes to image a 6x9 
cm area of the membrane. The detection of chemilu- 
minescence was done using a biotin-avidin complex in 
combination with an enzymatic assay. 


149,589 


AD-A234 662/5/GAR PC A02/MF A01 
Minnesota Univ.-Duluth. 

Cross-Talk between Receptor-Regulated Phos- 
pholipase D and Phospholipase C in Brain. 

2. Qian, and L. R. Drewes. Mar 91, 6p 

Contract DAMD17-86-C-6036 

Availability: Pub. in FASEB Jni., v5 p315-319 Mar 91. 
— only to DTIC users. No copies furnished by 
NTIS. 


Because receptors, G proteins, and phospholipases all 
exit within a membrane lipid environment, it is not un- 
reasonable to assume that an enzyme capable of 
changing the lipid environment can affect the coupling 
relationship among these signal transducing compo- 
nents. Our previous study owes that a muscarinic 
acetylcholine receptor regulates phosphatidyicholine 
phospholipase D via a G protein in the brain. We dem- 
onstrate here that phosphatidylinositol phopholipase C 
and p! hatidylcholine phospholipase D are simulta- 
neously activated within 15 s by muscarine. More im- 
portant, inhibition of phospholipase D by zinc attenuat- 
ed choline-induced activation of phospholi- 
pase C by 30%. Our additional evidence strongly indi- 
cated that the receptor-regulated phospholipase D 
plays an important modulatory role in goatee med 
ed phosphatidylinositol breakdown. This modulatory 
effect may be achieved by changing the membrane mi- 
croenvironment in which p! ipase C and phos- 
phoinositol lipids reside, consequently amplifying the 
inositol phospholipid signaling process. 


149,590 


AD-A234 677/3/GAR PC A02/MF A01 
Northwestern Univ., Evanston, IL. Cresap Neurosci- 
ence Lab. 
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Inhibition of Protein Kinase C Blocks Two Compo- 
nents of LTP Persistence, Leaving Initial Potentia- 
tion Intact. 

P. A. Colley, F. S. Sheu, and A. Routtenberg. Oct 90, 
9p AFOSR-91-0304, 

Grant AFOSR-90-0240 

Availability: Pub. in Jnl. of Neuroscience, v10 n10 
p3353-3360 Oct 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


149,591 

AD-A234 681/5/GAR 

Colorado State Univ., Fort Collins. 
Hemoprotein(s) Mediate Blue Light Damage in the 
Retinal Pigment Epithelium. 

E. L. Pautler, M. Morita, and D. Beezley. 1990, 8p 
AFOSR-91-0292, 

Grant AFOSR-85-0189 

Availability: Pub. in Photochemistry and Photobiology, 
v51 n5 p599-605 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 


PC A02/MF A01 


149,592 

AD-A234 686/4/GAR PC A02/MF A01 
Colorado State Univ., Fort Collins. 

Effects of Retina-Derived Factors on the Electrical 
and Ultrastructural Properties of the Bovine Pig- 
ment Epithelium. 

E. L. Pautler, and D. Beezley. 1990, 10p AFOSR-91- 


0293, 

Grant AFOSR-87-0189 

Availability: Pub. in Current Eye Research, v9 n6 p617- 
625 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


The transepithelial potential (TEP) and short circuit 
current (SCC) of the bovine retina pigment epithelium 
(RPE) were monitored throughout a 3 hr period. Appli- 
cation of retina derived factors to the apical side of the 
preparation resulted in a stabilization of the TEP and 
SCC, followed by a secondary rise in both electrical 
parameters. The late, secondary rise could be elimi- 
nated or reduced by the administration of cyclohexi- 
mide suggesting a dependence upon protein synthe- 
sis. The active component (s) is not heat labile and has 
an apparent molecular weight between 1,000-10,000. 
After 3 hr of incubation, both control and factor-treated 
RPE had normal appearing nuclei and mitochondria; 
however, the factor-treated preparations were signifi- 
cantly thicker (apical to base membrane) and had 
more apical processes than the control tissues. 


149,593 

AD-A234 689/8/GAR PC A02/MF A01 
lilinois Univ. at Chicago Circle. Dept. of Mathematics. 
Polydisperse Scattering Theory and Comparisons 
with Data for Red Blood Cells. 

N. E. Berger, R. J. Lucas, and V. Twersky. Mar 91, 


8p 

Availability: Pub. in Jnl. of the Acoustical Society of 
America, v89 n3 p1394-1401 Mar 91. Available only to 
DTIC users. No copies furnished by NTIS. 


Recent results for low-frequency scattering by polydis- 
perse distributions of correlated low-refracting parti- 
cles averaged over orientation are analyzed numeri- 
cally. The roles of shape and correlations (parameter- 
ized by c) and polydispersity (specified by the normal- 
ized variance d in size governed by the gamma proba- 
bility density) are investigated. The low-frequency in- 
coherent scattering for correlated distributions of ran- 
domly oriented low-reflecting particles depends on a 
population factor (P) and on fluctuation-correlation 
function (S) of the volume fraction (w) occupied by the 
particles. A recent article generalized earlier results for 
identical particles (with shape and correlations para- 
meterized by c) to mixtures of differently sized particles 
by applying scaled particle statistical mechanics 
theory for the corresponding isotropic fluids of hard 
convex particles. 


149,594 

AD-A234 815/9/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Demonstration of the Origin of Human Mast Celis 
from CD34+ Bone Marrow Progenitor Cells. 
Journal article. 

A. S. Kirshenbaum, S. W. Kessler, J. P. Goff, and D. 
D. Metcalfe. 1 Mar 91, Mg Rept no. NMRI-91-19 
Availability: Pub. in Jni. of Immunology, v146 n5 
p1410-1415, 1 Mar 91. Available only to DTIC users. 
No copies furnished by NTIS. 


192 VOL. 91, No. 18 


It has been established that murine mast cells are de- 
rived from a pluripotent bone marrow stem cell. In 
humans, the corresponding pluripotent cell is included 
in the CD34 bone marrow population. To determine 
whether human mast cells arise from CD34 human 
progenitor cells, enriched CD34 cells were cultured 
over agarose surfaces(Interphase cultures) or cocul- 
tured with mouse 3T3 fibroblasts in the presence of 
recombinant human (rh) IL-3. In the mouse, mast cell 
progenitor cells have been shown to originate in bone 
marrow and form colonies (CFU-S) in mouse spleen. 
These mast cell progenitor cells selectively adhere to 
mouse embryonic skin monolayers, express MRNA for 
the subunits of IgE receptors before phenotypic differ- 
entiation and proliferate in the presence of IL-3 and IL- 
4. In humans, mast cells and basophils have been cul- 
tured from bone marrow in agarose interphase cul- 
tures. 


149,595 

AD-A234 816/7/GAR PC AO02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Increased Efficiency of Retroviral-Mediated Gene 
Transfer and Expression in Primate Bone Marrow 
Progenitors after 5-Fluorouracil-induced Hemato- 
poietic Suppression and Recovery. 

Journal article. 

R. Wieder, K. Cornetta, S. W. Kessler, and W. F. 
Anderson. 1 Feb 91, 9p Rept no. NMRI-91-17 
Availability: Pub. in Blood, v77 n3 p448-455, 1 Feb 91. 
Available only to DTIC users. No copies furnished by 


Retroviral vectors have been used to transfer and ex- 
press cDNAs in murine and human hematopoietic cells 
in vitro. DNA sequences were also introduced into 
murine hematopoietic progenitor cells in vivo and ex- 
pression of the transferred gene was obtained after in 
vitro transduction/syngeneic bone marrow transplan- 
tation. Long-term in vivo expression in hematopoietic 
cells showed successful transduction of early, self-re- 
newing hematopoietic progenitors. These data have 
raised the expectation that gene therapy may be useful 
in treating human genetic disease. An approved clini- 
cal trial using retroviral-mediated gene transfer is being 
performed in humans using the neomycin phospho- 
transferase (NPT) gene transferred into tumor-infiltrat- 
ing lymphocytes as a marker gene. Gene transfer into 
bone marrow progenitors as a therapeutic measure 
awaits successful completion of primate experiments. 
To date, long-term retroviral vector expression in pri- 
mate bone marrow progenitors using amphotropically 
packaged vectors has met with limited success. 


149,596 

AD-A234 950/4/GAR PC A01/MF A01 
Program Resources, Inc., Frederick, MD. 
Characterization of Human Cells Expressing CD-45 
— Which Cross-React with Anti-Mouse- 


Rept. for Nov 90-Mar 91. 
J. Kenny. Mar 91, 2p 
Contract N00014-89-C-0305 


During this reporting period we have examined a 
number of human and murine B cell-specific antigenic 
markers for their potential usefulness in detecting 
donor (human) B cells in a mouse chimeric system. 
During this process, we observed that the murine, B 
cell-restricted, isoform of the CD45 antigen (B220 anti- 
gen/ 6B2 antibody) was expressed on subpopulations 
of human peripheral blood cells and bone marrow. 
Twenty to thirty percent of peripheral blood cells 
stained with the murine anti-B220 antibody while 5 - 
10% of human bone marrow exhibited this specific 
staining. The human CD45 antigen is also expressed 
on these cells as demonstrated by double staining 
ee a human pan CD45 antibody and anti-B220 anti- 
ody. 


149,597 

AD-A234 975/1 Not available NTIS 
Baylor Coll. of Medicine, Houston, TX. 

International am on the Immunobiology 
of Proteins and Peptides - Vaccines: Mechanism, 
Design and Applications (5th) held in Alberta, 
Canada on 2-5 October 1988. Volume 251. Ad- 
vances in Experimental Medicine And Biology. 
Final rept. 1 Sep 88-31 Aug 89. 

Z. M.Z. Atassi. 1 Sep 89, 368p 

Contract DAMD17-88-Z-8037 

Availability: Plenum Press, 233 Spring Street, New 
York, NY 10013. HC $75.00. No copies furnished by 
DTIC/NTIS. 


This symposium series was established in 1976 for the 
purpose of bringing together, once every two or three 
years, active investigators in the forefront of contem- 
porary immunology, to present their findings, discuss 
their significance in the light of current concepts and 
identify important new directions of investigation. The 
founding of the symposium was stimulated by the 
achievement of major breakthroughs in the under- 
standing of the immune recognition of proteins and 
peptides. We believe that these breakthroughs will 
lead to the creation of a new generation of peptide rea- 
gents which should have enormous potential in biologi- 
cal, therapeutic and basic applications. This anticipat- 
ed explosion has since occurred and many applica- 
tions of these peptides are now being realized. 


149,598 

AD-A234 997/5/GAR 

Johns Hopkins Univ., Baltimore, MD. 
Studies of Mutant Hemoglobins to Define bee of 
Modifications Useful in the Design of Blood Substi- 
tutes. 

Final rept. 16 Jun 88-31 Dec 89. 

G. K. Ackers. 25 Mar 91, 140p 

Contract DAMD17-88-C-8014 


Studies were carried out with mutant and chemically- 
modified human hemoglobins to determine structure- 
function characteristics that may be useful in the 
design of a blood substitute (i.e. by eventual combina- 
tion of cross-linking and amino acid residue modifica- 
tions). The results from 57 hemoglobins provide an un- 
precedented data base regarding the responses of 
oxygen binding cooperativity to single site modifica- 
tions. These data define the structural location of and 
the nature of the driving forces for cooperativity. They 
provide the first systematic assessment of the relation- 
ship between structural location and chemical nature 
of the modified residue site in altering cooperativity. 
The results provide an optimistic initial baseline from 
which to anticipate the eventual rational design of he- 
moglobins with desired functional and regulatory prop- 
erties. 


PC A07/MF A01 


149,599 

AD-A235 040/3/GAR PC A02/MF A01 

Washington Univ., St. Louis, MO. 

9 ga of the Function of Viral Protein X (VPX) of 
-2. 

W. Hu, N. Vander Heyden, and L. Ratner. 1989, 8p 

Contract DAMD17-87-C-7107 

Availability: Pub. in Virology, v173 p624-630 1989. 

— only to DTIC users. No copies furnished by 


No abstract available. 


149,600 

AD-A235 046/0/GAR PC A03/MF A01 
Brandeis Univ., Waltham, MA. Dept. of Chemistry. 
Two-Hydronic-Reactive States of fet seen y aa 
terase, Mechanistically Relevant Acid-Base Cata- 
he of pK(a) 6.5 and a Modulatory Group of pK(a) 


E. Salih. 1991, 13p 

Contracts DAMD17-83-C-3251, DAMD17-87-C-7170 
Availability: Pub. in Biochimica et Biophysica Acta, 
v1073 p183-194 1991. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 


149,601 

AD-A235 176/5/GAR PC A01/MF A01 
Columbia Univ., New York. 

Liposome Encapsulated Hemoglobin (LEH) and 
the Reticuloendothelial System (RES). 

Final rept. 

S. B. Weinstock. 10 Apr 91, 3p 

Contract N00014-89-J-3050 


Research Objective: To investigate the effects of LEH 
treatment on physiological and biochemical param- 
eters in the rat. These measurements include the 
clearance of particulates by the liver and RES, organ- 
elle movement in Kupffer cells, organ pathology, and 
blood biochemistry. No significant differences were 
found between clearance rates in the isolated per- 
fused livers of rats treated with Krebs-Ringer, lipo- 
somes, or LEH. Serum samples from each group were 
sent to Vetpath for ‘Chem Screen’ which measures 
many enzymes and metabolites, including SGOT, alka- 
line phosphatase, and LDH. The results were difficult 
to interpret since sera were taken at the end of the 





clearance experiment after animals had been exposed 
to anesthesia, surgery, carbon, etc. 


149,602 
AD-A235 177/3/GAR PC A04/MF A01 
Oklahoma State Univ., Stillwater. Dept. of Microbiolo- 


Ettect of Hydr ic Molecules on Mitochondria 
and Mitochondrial Proteins. 

Final rept. 1 Aug 89-31 Jan 90. 

H. J. Harmon. 1 Apr 91, 67p AFOSR-TR-91-0440, 
Grant AFOSR-89-0458 


Inhibition of electron transfer steps in mitochondrial 
respiration was studied. The effects of polyaromatic 
hydrocarbons such as benzene or acenaphthene, the 
local anesthetic dibucaine, and the cardiac beta- 
blocker propranolol on CO recombination to cytoch- 
rome oxidase following flash photolysis have been de- 
termined. The drugs and benzene/acenaphthene slow 
the rate of CO recombination. The energies of activa- 
tion of CO recombination are altered. The most signifi- 
cant finding is the induction of bi-phasic kinetics by the 
drugs or solvents such as alcohol and the pH-depend- 
ence of those kinetics. A mechanism for the inhibition 
of CO recombination and the pH dependency of the 
kinetic parameters in both the control and drug-treated 
samples is discussed. The effects of local anesthetics 
dibucaine, tetracaine, and procaine and the beta 
blocker propranolol on ubiquinol-cytochrome c reduc- 
tase activities have determined that dibucaine and pro- 
pranolol inhibit electron transfer between cytochrome 
c1 and c at all pH values; the drugs inhibit electron 
transfer between cytochrome b562 and cytochrome 
c1 at pH values below 6.5. This study elaborates on 
the pH-dependency of the inhibition of electron trans- 
port reactions, since proteins on the cytoplasmic face 
are exposed to acidic conditions while those on matrix 
face are exposed to alkaline conditions during phos- 
phorylation and proton translocation. Understanding of 
the pH-effects of inhibitions by hydrophobic com- 
— is essential to understand their deleterious ef- 
ects. 


149,603 

AD-A235 326/6/GAR PC A03/MF A01 
Uniformed Services Univ. of the Health Sciences, Be- 
thesda, MD. 

Molecular Studies of Cytokine Induction. 

Annual rept. no. 1, Feb-Nov 89. 

C. W. Dieffenbach. 8 Apr 91, 20p 

Contract N00014-90-J-1311 


The immune system has evolved to respond to certain 
microbial products with a sequence of physiological 
events, termed the acute phase response, that ap- 
pears to be adaptive. The molecular triggers for the 
acute phase response appear to be cell wall products 
such as endotoxin, in the case of bacteria and double 
stranded RNA, in the case of viruses. Both endotoxin 
and double stranded RNA induce a class of hormone 
like substances, cytokines, that drive the acute phase 
response. It is not known if bacterial and viral products 
induce overlapping sets of cytokines or if the virus re- 
sponse is completely dependent on interferon. Until 
now there has been no convenient way of assaying 
either serum for multiple cytokine activity, or detection 
of cytokine RNAs. To circumvent this problem | have 
develo; a polymerase chain reaction method 
(RNAPCR) for the detection and semi-quantitation of 
specific mRNA species. This method will detect mRNA 
in a range of 10-4 to 10-5 copies per cell allowing for a 
systematic analysis for multiple cytokines simulta- 
neously. Data on the double stranded RNA induced 
production of cytokine mRNAs by the mouse macro- 
phage line RAW is shown. Because the RNAPCR is 
strand specific, the methodology can be used to moni- 
tor the production of double stranded RNA in infected 
tissues. The power of this technique is just beginning 
to be exploited. 


149,604 
AD-A235 383/7/GAR PC A03/MF A01 
Armed Forces Radiobiology Research Inst., Bethesda, 


MD. 

Further Enrichment and Analysis of Rat CFU-s. 

K. F. McCarthy, and M. L. Hale. 1990. 13p Rept no. 
AFRRI-SR91-16 

Availability: Pub. in International Jnl. of Cell Cloning, v8 
p184-195 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


149,605 
AD-A235 425/6/GAR PC A08/MF A01 
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Cytology, Genetics, & Molecular Biology 


Hebrew Univ., Jerusalem (Israel). 

Molecular Biological Studies on the enesis of 
Human Cholinesterases in vivo and as Directed by 
Cloned Cholinesterase DNA Sequences. 

Final rept. 25 Sep 87-24 Sep 90. 

H. Soreq. 24 Oct 90, 155p 

Contract DAMD17-87-C-7169 


Acetyicholinesterase (ACHE) is an enzyme long noted 
for its essential role in the termination of neurotrans- 
mission at cholinergic synapses and neuromuscular 
junctions. Because acetylcholinesterase is the target 
protein for a variety of neurotoxic compounds, includ- 
ing natural poisons, common agricultural insecticides, 
and chemical warfare agents, research on this enzyme 
in man has profound implications for human health and 
well-being. Together with the related but distinct pro- 
tein butyryicholinesterase (BCHE), it presents an in- 
triguing model for the basic scientific study of tissue- 
specific and differential regulation of gene expression 
employing divergent pathways in protein biosynthesis. 


149,606 

MIC-91-03497/GAR PC E07/MF E01 
Medical Research Council (Canada), Ottawa (Ontario). 
Medical Research Council of Canada guidelines 
for research on somatic cell gene therapy in 
humans. 

’ 990, 44p SSC-MR21-6/1990E, ISBN-0-662-17696- 


French ed. 91-03496/1. 


Recent advances in genetics and molecular biology 
offer the hope of treating some severe genetic dis- 
eases through research interventions attempting so- 
matic cell gene transfer, more commonly known as so- 
matic cell gene therapy. This document explores the 
questions of the diseases to be treated, the risks in- 
volved, and the ethical issues by outlining the medical 
and scientific background of research in this area; de- 
scribing the potential risks and benefits to patients, 
their relatives, and society as a whole; defining the eth- 
ical concerns that must be addressed before research 
in somatic cell gene therapy is undertaken in patients 
and proposing regulatory processes to ensure respon- 
sible and thoughtful decisions in this area. 


149,607 
N91-22688/6/GAR 
(Order as N91-22681/1/GAR, PC A07/MF 
1 


) 
Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Neurobiology. 
— Chromatography (Abstract 

nly). 

V. |. Teichberg. c3 Nov 89, 1p 
In Its 8TH International Symposium on Affinity Chro- 
matography and Biological Recognition: Program and 
Abstracts 1 p. 


In protein purification by affinity chromatography, the 
desired protein binds to one of its specific ligands im- 
mobilized on an insoluble and neutral matrix while 
other proteins in the mixture do not. The retained pro- 
tein can be removed from the matrix by addition of its 
free ligand, at concentrations allowing a displacement 
from the immobilized ligand, and recovered in solution 
as a complex with its free ligand, from which it can be 
dissociated by dialysis or molecular sieving. For pro- 
teins associating to the immobilized ligand with an as- 
sociation constant greater than 10(exp -9) M, addition 
of the free ligand is insufficient, and more drastic elu- 
tion conditions need to be applied. Affinity-repulsion 
chromatography was devised to circumvent these diffi- 
culties; it enables proteins to be eluted from affinity 
columns by addition of deionized water. The method is 
based on the fact that both the affinity chromatography 
matrix and the proteins which interact with it possess 
electrostatic charges which can attract or repel one 
another, according to their sign and respective dis- 
tances. The effect of such electrostatic interactions is 
small in solutions containing high salt concentrations, 
but can become considerable in deionized water. 
Thus, if a protein and the affinity matrix carry the same 
overall net electrostatic charge, the protein will be 
eluted by deionized water whenever the strength of the 
electrostatic repulsion between the protein and the 
matrix exceeds the attractive forces between the pro- 
tein and the immobilized ligand. Such situations can be 
achieved by appropriate chemical modifications of the 
affinity matrix, so as to increase the charge density and 
adjust the distances. The application of this new chro- 
matography principle to the isolation of lectins is dis- 
cussed and it is shown that several members of this 
family of protein can be eluted from affinity columns 


149,610 


with deionized water. The merits of affinity-repulsion 
chromatography are discussed and some of its poten- 
tial applications are presented. 


149,608 
N91-22696/9/GAR 
(Order as N91-22681/1/GAR, PC A07/MF 
AO 


1) 

Biotechnology General, Rehovot (Israel). Dept. of Bio- 
CHAPS ‘Boosts the R 

ecovery of Hydrophobic 
Membrane Proteins from Various Chromatography 
Media (Abstract i 
N. Reiss, |. Yoshpe, A. Bogin, and M. M. Werber. c3 
Nov 89, ip 
In Its 8TH International Symposium on Affinity Chro- 
matography and Biological Recognition: Program and 
Abstracts 1 p. 


Hydrophobic groups are usually involved in the struc- 
ture of matrices for various chromatographic methods. 
These groups cause non-specific interactions with pro- 
teins, and especially hydrophobic proteins, reducing 
their recovery during purification. Another detrimental 
effect is that the elution profile of the separated pro- 
teins may be shifted from that expected from their phy- 
sico-chemical properties relevant to the chromatogra- 
phic matrix in use. From the first chromatographic 
step, established by Muira et al. (1987), for the purifica- 
tion of membranal ADPase in the presence of Triton X- 
100, the recovery of ADPase activity was found to be 
very low, due to both irreversible binding to the DEAE- 
Sepharose matrix and sensitivity to the detergent. To 
overcome these problems, Triton X-100 was replaced 
with the zwitterionic detergent CHAPS, which was 
used at a concentration of 0.3 percent or more in all 
the purification steps: ion exchange chromatography 
(DEAE-Sepharose), hydrophobic chromatography 
(phenyl-Sepharose), metal chelate affinity chromatog- 
raphy (iminodiacetic acid-agarose) and molecular siev- 
ing (Superose 12). These concentrations of CHAPS 
boosted the recovery of ADPase activity from 20-30 
percent at each step to 80-100 percent, and enabled 
the purification of significant amounts of the mem- 
branal protein. 


149,609 

N91-22699/3/GAR PC A05/MF A01 
Technische Univ. Eindhoven (Netherlands). 
NAD(+)-NADH Modelling Studies: An Enzymatic 
and Chemical Approach. 

Ph.D. Thesis. 

N. A. Beijer. 1990, 99p ETN-91-99175 


Chemical and enzymatic studies on the coenzyme 
NAD+ and its reduced form NADH are reported. In 
combination with specific enzymes (dehydrogenases) 
the coenzyme is involved in the reversible stereospeci- 
fic dehydrogenation of many substrates. Major focus is 
on the modeling of the coenzyme, but the relation be- 
tween enzyme and coenzyme is also elucidated by 
modifying the enzyme structure in its active site. Using 
molecular mechanics a number of mutated HLADH’s 
are stimulated in order to select those amino acid resi- 
dues which substantially affect the coenzyme geome- 
try. The methodology developed may be heipful in se- 
lecting targets for site directed mutagenesis in order to 
genetically engineer HLADH so as to optimize the 
interaction of the apo-enzyme and coenzyme. 


149,610 

PAT-APPL-7-636 712/GAR PC NO3/MF A04 
eqn of Health and Human Services, Washing- 
ton, DC. 

immortalized Human Cell Lines. 

Patent Application. 

R. R. Reddell, K. Yang, J. Rhim, D. Brash, and R. 

Su. Filed 2 Jan 91, 28p PB91-202465 

See also PB88-131420 and PB89-173033. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to immortalized cell lines. More 
particularly, the invention relates to immortalized 
human lung cell lines or cell lines derived therefrom. 
An object of the invention is to provide both tumori- 
genic and non-tumorigenic human cell lines of bronchi- 
al and mesothelial epithelial cell origin with unlimited 
proliferative potential and capable of growing in the 
same serum-free media as their normal counterpart 
cells, and which do not contain an oncogene found in 
naturally occurring tumors. 
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149,611 

PAT-APPL-7-638 512/GAR PC NO3/MF A04 
National Institutes of Health, Bethesda, MD. 

Method for In vivo Recombination and Mutagene- 
sis. 

Patent Application. 

D. H. Jones. Filed 9 Jan 91, 32p PB91-204271 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to a method in which the polym- 
erase chain reaction is used to add homologous ends 
to DNA. These homologous ends undergo recombina- 
tion in vivo following transfection of E. coli with linear 
PCR products. Therefore, the placement of homolo- 
gous ends by PCR permits the formation of DNA joints 
in vivo. If the recombinant construct contains plasmid 
sequences that permit replication and a selectable 
phenotype, E. coli can be transformed with the con- 
struct of interest. Thus, the method can be used for the 
rapid generation of recombinant DNA constructs and 
for the generation of site-specific mutants. 


149,6 


12 
PAT-APPL-7-642 971/GAR PC NO3/MF A04 


Department of Health and Human Services, Washing- 


ton, DC. 
Hepatic Growth Factor Receptor Is the Met Proto- 
e 


Patent Application. 

D. P. Bottaro, J. S. Rubin, D. Faletto, A. M. L. Chan, 
and S. A. Aaronson. Filed 18 Jan 91, 26p PB91- 
204263 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to a complex comprising hepato- 
cyte growth factor (HGF) and met proto-oncogene pro- 
tein. The invention also relates to methods for detect- 
ing the presence of HGF ligand, met proto-oncogene 
receptor and methods for isolating either the ligand or 
receptor or complex comprising both. The invention 
further relates to methods of diagnostic proliferative 
disorders and diseases such as hepatitis or hepatocar- 
cinogenesis by detecting these ligand-receptor pairs. 


149,613 

PAT-APPL-7-654 971/GAR PC NO3/MF A04 

National Institutes of Health, Bethesda, MD. 

Muscarinic Receptor Fusion Proteins and Sub- 
ific Antisera. 

Patent Application. 

A. |. Levey, T. Stormann, and M. R. Brann. Filed 14 

Feb 91, 30p PB91-204255 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


The invention relates to muscarinic receptor fusion 
proteins and antibody probes which are specific for 
muscarinic cholingeric receptor subtypes. The fusion 
proteins and antisera will be useful for subtype-specific 
investigations of the muscarinic receptor family. In par- 
ticular, the invention encompasses the construction of 
recombinant plasmids that encode the unique regions 
of the i3 loops of the five human muscarinic receptors, 
expression of the fusion proteins in E. coli, and their 
use in the production of polyclonal antisera. 


149,614 

PAT-APPL-7-683 434/GAR PC NO3/MF A04 
— of Health and Human Services, Washing- 
ton, DC. 

Recombinant HIV-1 integrase DNA and Mono- 
clonal Antibodies. 

Patent Application. 

C. Marcus-Sekura, A. Woerner, M. Klutch, and A. 
Karpas. Filed 11 Apr 91, 43p PB91-202523 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to molecular cloning and expres- 
sion of HIV-1 integrase (IN). The invention also relates 
to the construction of bacterial cell lines that express 
IN. The cloned IN may be expressed as a fusion pro- 
tein with 13 amino acids of lambda cll gene and may or 
may not also contain 27 C-terminal amino acids of HIV- 
1 RT. The IN expressed exhibits endonuclease activi- 
ty. The invention further relates to monoclonal anti- 
bodies specific for an antigenic determinant of IN or 27 
C-terminal amino acids of RT, and stable hybridomas 
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that produce such monoclonal antibodies. The inven- 
tion also relates to diagnostic kits and methods for the 
detection of the presence of IN, and RT. 


149,615 

PB91-199687/GAR PC A03/MF A01 
Lee’s Bio-Organic Labs., Marcus Hook, PA. 
Chemically Synthesized Nonradioactive DNA 
Probes. Final Project Report of Phase 1. 

J. C. J. Lee. Jul 88, 15p NSF/ISI-88122 

Grant NSF-ISI87-60917 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


The aim of the Phase | research project was to devel- 
op efficient chemical ways to introduce biotin into syn- 
thetic DNA fragments. Researchers investigated the 
solid-phase phosphoramidite one-stage method which 
allows biotinylation of DNA to be effected directly on 
the solid support. They succeeded in synthesizing two 
key compounds, N-monomethoxytrityl-6-amino-1-hex- 
anol (compound 10) and N-monomethoxytrityl-o-(2- 
cyanoethoxy)diisopropylaminophosphinyl-6-amino-1- 
hexanol (compound 11). These two compounds were 
characterized by NMR spectroscopy. By using com- 
pound 11, the researchers were able to synthesize and 
isolate a 21-mer (nt 1253) with hexylamine-linker at the 
5’ end position of the oligonucleotide chain, comple- 
mentary to the P region of HBV (type AYW) genome. 
Biotinylation of the amine-linker oligonucleotide with 
N-biotinyl-w-aminocaproic ester was accomplished in 
a reasonable yield. The investigators further demon- 
strated the selectivity of the synthetic biotinylated oli- 
gonucleotide probe to localize HBV-DNA in HBV-pro- 
ducing cells in culture. 


149,616 

PBS1-200824 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Chemical Kinetics Div. 

Iron lon-Dependent Modification of Bases in DNA 
by the Superoxide Radical-Generating System Hy- 
poxanthine/ Xanthine Oxidase. 

Final rept. 

O. |. Aruoma, B. Halliwell, and M. Dizdaroglu. 1989, 


5p 
Pub. in Jnl. of Biological Chemistry 264, n22 p13024- 
13028, 5 Aug 89. 


Damage to the bases in DNA produced by the hypox- 
anthine/xanthine oxidase system in the presence of 
iron ions was studied. The base products in DNA were 
measured using Lo chromatography-mass spectrom- 
etry with selected ion monitoring after acidic hydrolysis 
of DNA and trimethylsilylation. Products identified 
were cytosine glycol, thymine glycol, 5,6-dihydroxycy- 
tosine, 4,6-diamino-5-formamidopyrimidine, 8-hydrox- 
yadenine, 2,6-diamino-4-hydroxy-5-formamidopyrimi- 
dine, and 8-hydroxyguanine. These are typical hy- 
droxyl radical-induced products of the bases in DNA. 
2,6-Diamino-4-hydroxy-5-formamidopyrimidine, 5,6-di- 
hydroxycytosine, 4,6-diamino-5-formamidopyrimidine, 
and 8-hydroxyguanine were proposed as the products 
in DNA to measure if one aims to measure DNA prod- 
ucts as indices of oxidative DNA damage involving hy- 
droxyl radicals in vivo. 


149,617 

PBS 1-202960 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Chemical Kinetics Div. 
Selected-lon Mass Spectrometry: Assays of Oxi- 
dative DNA Damage. 

Final rept. 

M. Dizdaroglu, and E. Gajewski. 1990, 15p 

Pub. in Methods in Enzymology 186, p530-544 1990. 


Chemical characterization and quantitative measure- 
ment of oxidative damage to DNA caused by free radi- 
cals is essential for an understanding of the biological 
consequences of such damage. The present article 
describes the technical details of the application of the 
gas chromatography-mass spectrometry (GC-MS) 
technique to measurement of DNA damage caused by 
hydroxyl radicals. Reactions of hydroxyl radicals form 
a variety of base products in DNA and DNA-protein 
crosslinks in nucleoprotein. Acidic or enzymatic hydro- 
lyses are used to free base products as bases or nu- 
cleosides prior to their analysis by GC-MS. Acidic hy- 
drolysis releases DNA base-amino acid crosslinks 
from nucleoprotein. The trimethylsilyl derivatives of all 
these products provide characteristic mass spectra, 
which contain a molecular ion and other typical ions of 
this class of compounds. The use of the selected-ion 


monitoring technique permits the characterization and 
quantitative measurement of the products at low con- 
centrations. 


149,618 
PB91-205963/GAR PC A06/MF A01 
Amsterdam Univ. (Netherlands). 

Molecular Cloning and Structure-Function Analy- 
sis of Human Interleukin-6. 

Doctoral thesis. 

J. P. J. Brakenhoff. 24 Oct 90, 104p 

Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague. 


The topic of interleukin-6 (IL-6) is discussed in the fol- 
lowing chapters: Chapter 1 deals with the biology of IL- 
6. Chapter 2 describes the molecular cloning of the 
human IL-6 cDNA. In chapter 3 it is described that IL-6 
indeed has IL-1 activities. A structure-function analysis 
of IL-6, with the final aim of obtaining IL-6 analogs that 
might be therapeutically applicable, was conducted. 
The results from these experiments comprise chapters 
4 to 6 and are discussed in chapter 7. Chapter 6 de- 
scribes the immunochemical characterization of an IL- 
6 specific mAb that has a higher affinity for denatured 
then for native riL-6. Finally, chapter 7 summarizes the 
results from the IL-6 structure-function analysis. More- 
over, it was recently discovered that the 80 kDa IL-6 
receptor is a member of a family of cytokine receptors, 
which might suggest that the ligands of these recep- 
tors have a similar conformation. In fact, the study re- 
sults are in agreement with the assumption that the 
overall tertiary structure of IL-6 resembles that of 
human growth hormone. 


Dentistry 


149,619 

PB91-194746 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Effects of pH and Calcium on Hydrolysis of 
Na2SiF6 and Na2SnF6: A Quasi-Constant Compo- 
sition Titration Study. 

Final rept. 

N. Eidelman, and L. C. Chow. 1991, 7p 

Sponsored by American Dental Association Health 
Foundation, Chicago, IL. 

Pub. in Caries Research 25, p101-107 1991. 


Hydrolysis reactions of sodium hexafluorosilicate 
(Na2SiF6) and sodium hexaflurostannate (Na2SnF6) 
were studied at various combinations of pH and calci- 
um ion (Ca(2+)) concentrations using a quasi-con- 
stant composition titration method. Under high con- 
centrations of hydrogen ion and Ca(2+), the promot- 
ing effect of Ca(2+) on the hydrolysis of Na2SiF6 was 
stronger than the inhibition effect of hydrogen ion. 
However, the inhibition effect of hydrogen ion on the 
hydrolysis of Na2SnF6 was stronger than the promot- 
ing effect of Ca(2+). Na2SiF6 and Na2SnF6 were 
found to have hydrolysis properties that may make 
them suitable for use with an acidic calcium phosphate 
solution in a topical fluoride treatment which forms di- 
calcium phosphate dihydrate as an intermediate. 


Ecology 


149,620 

AD-A234 557/7/GAR PC A07/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Effects of Increased Commercial Navigation Traf- 
fic on Freshwater Mussels in the Upper Mississippi 
River: 1989 Studies. 

Final rept. 

A. C. Miller, and B. S. Payne. Feb 91, 127p Rept no. 
WES/TR/EL-91-3 


In 1988, the US Army Engineer District, St. Louis 
(CELMS) initiated a program to analyze the effects of 
commercial navigation traffic on freshwater mussels 
(Mollusca: Unionidae), especially the endangered 
Lampsilis higginsi in the upper Mississippi River 
(UMR). In 1989 mussels were collected using qualita- 
tive and quantitative methods (0.25 - sq - m total sub- 





strate samples) at dense and diverse beds in pool 24 
(river mile (RM) 299), pool 14 (RM 505), and pool 10 
(RM 635) of the UMR. Water velocity and suspended 
solids concentrations were measured immediately fol- 
lowing vessel passage at beds in pools 10 and 14. An 
assessment of commercial navigation traffic effects 
will be based on a comparison of baseline data (1988 - 
94) with information collected with less intensive sam- 
pling from 1994 to 2040. The UMR mussel fauna was 
dominated by Amblema plicata, which comprised 27.7 
percent of the qualitative collection, and was found in 
87.1 percent of the samples. Total numbers of the en- 
dangered L. higginsi were variable; this species com- 
prised slightly less than 0.5 percent of the bivalve as- 
semblage and ranked 22nd out of 26 species collected 
using qualitative methods. Total bivalve density ranged 
from 31.2 + or - 25.7 + or - SD individuals/ sq m to 
184.8 + or- 33.3 individuals/sq m at 24 sites on three 
mussel beds. 


149,621 
AD-A234 576/7/GAR PC A04/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Center for Environmental and Hazardous Material 
Studies. 
— and Resistance of Ecosystems to 


ress. 
Final rept. 1 Aug 89-31 Jan 91. 
J. Cairns, and B. R. Niederlehner. 31 Mar 91, 70p 
AFOSR-TR-91-0377, 
Grant AFOSR-88-0263 


This report summarizes results of grant AFOSR-88- 
0263 entitled Adaptation and Resistance of Ecosys- 
tems to Stress. A series of laboratory toxicity tests 
were conducted examining structural and functional 
responses of microbial communities to the cumulative 
impact of a sequence of stresses. Results suggest that 
acclimated communities sometimes change less in re- 
sponse to a subsequent stress than did unacclimated 
communities, but acclimated communities were rarely 
better off in absolute terms. The cumulative impact of 
a chronic and then an acute stress in the acclimated 
communities frequently resulted in communities that 
were less taxonomically rich, had less total and bio- 
mass, less net production, and less productivity and 
respiration than did control communities dealing with 
only a single stress. 


149,622 

AD-A234 651/8/GAR 
Michigan Univ., Ann Arbor. 
Ecological Principles Affecting Community Struc- 
ture and Secondary Production by Zooplankton in 
Marine and Freshwater Environments. 

J. T. Lehman. 1988, 15p 

Contract N00014-84-K-0671, Grant NSF-OCE84- 
15970 


No abstract available. 


PC A03/MF A01 


149,623 
AD-A234 769/8/GAR PC A02/MF A01 
Michigan Univ., Ann Arbor. Coll. of Literature, Science, 
and the Arts. 
Selective Herbivory and Its Role in the Evolution of 
oe. Growth Strategies. 
Lehman. 1986, 10p 

Contract N00014-88-K-0671 
Availability: Pub. in Selective Herbivory and Phyto- 
eon Growth, p369-387 1986. Available only to 

TIC users. No copies furnished by NTIS. 


No abstract available. 


149,624 

DE91011053/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

R/D task plan: Response of fish to different simu- 
lated temperature rate limits. 

L. D. Wike. Jan 91, 17p WSRC-RP-90-1254 

Contract AC09-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


The objective of the program is to determine the maxi- 
mum temperature rate increase that can be tolerated 
by fish without loss of the ability to escape = water 
temperatures. These data will form the basis for rec- 
ommended power ascension rates during reactor re- 
start. Activities required to meet the progam objective 
include the task of simulating a range of possible tem- 
perature rate increases in the laboratory and analyzing 
the response of fish in an experimental environment. 
In addition to the primary task, scoping activities will be 


conducted to evaluate laboratory process control 
equipment, behavioral data collection equipment, and 
collect specific behavioral energetics data. 2 refs. 


149,625 
MIC-91-03025/GAR PC E12/MF E01 
New Brunswick. Environmental Planning and Sciences 
Branch, Fredericton. 

Environmentally significant areas in the Frederic- 
ton Planning Region of New Brunswick. 

Information report no. 190-01 

c1990, 98p 

Fold. maps not filmed. 


This report identifies and provides background infor- 
— Ke wd reeset er = areas in —~ 

redericton planning r fo) ight cat iS O' 
significant areas wae seeded, each of whieh is re- 
corded on a description sheet listing its location, size, 
area description, susceptibility to human impact, and 
category. Data was obtained from published and un- 
published sources, and from interviews with fish and 
wildlife biologists, naturalists, botanists, and ornitholo- 
gists familiar with the resources in the region. 


149,626 
MIC-91-03041/GAR PC E17/MF E01 
British Seger: eee, of Forests, Victoria. 
Deer and bitats in coastal forests of south- 
ern British c pbc om 
Special report series no. 5, and Technical 
monograph no. no. 2. 

J. B. yom y and D. W. Janz. c1990, 327p ISBN-0- 
r718-8e408 


In the last 20 years, land managers and the public in 
B.C. have become increasingly concerned about the 
effects of timber management programs on non- 
timber resources such as wildlife. This handbook sum- 
marizes and interprets information on the relations be- 
tween deer, elk, and timber on all areas south of 
Caution that are clearly under the influence of the 
coastal climate. An overview of the timber-wildlife con- 
flict; the resources of deer, elk and timber; the man- 
agement of both; and the themes discussed is first 
given, with more detailed information following. A pro- 
cedure for systematically assessing habitat condition 
and for choosing appropriate management actions is 
also included. 


149,627 

MIC-91-03071/GAR PC E17/MF E01 
Canada Centre for Inland Waters, Burlington (Ontario). 
Ecological Quality Assurance Workshop: Proceed- 
ings (3d: 1990: Burlington, Ont.). 

c1990, 279p 


While the principles of quality assurance (QA) and the 
concept of integrated quality management have been 
applied for some time in the manufacturing sector, the 
environmental sciences are only now recognizing its 
importance. A number of participants from Canada, 
the U.S. and Europe, representing government, univer- 
sity and the private industry sectors, participated in this 
workshop, which focused on QA for biological meas- 
urement systems and for trace organic chemical moni- 
toring. A summary of the papers and workshop reports 
is given, as well as the full text of papers and work- 
group reports. Appendices include a proposed QA 
glossary and a summary of questionnaires evaluating 
the meeting. 


149,628 

PB91-196675/GAR PC A05/MF A01 
Environmental Research Lab.-Duluth, MN. 

Ecology and Management of the Zebra Mussel and 
Other Introduced Aquatic Nuisance Species. 

J. D. Yount. Feb 91, 100p EPA/600/3-91/003 
Presented at the EPA Workshop on Zebra Mussels 
and Other Introduced Aquatic Nuisance Species, Sagi- 
naw, MI., September 26-28, 1990. Prepared in coop- 
eration with AScl Corp., Duluth, MN. 


The report presents the content of presentations and 
discussions held over 2 1/2 days in a plenary session 
and in bgic sey at the Environmental Protection 
Agency’s Introduced Species Workshop held in Sagi- 
naw, Michigan on Sept. 26-28, 1990. The purpose of 
the workshop was to review and evaluate existing in- 
formation on the ecology and management of intro- 
duced aquatic nuisance species, with a particular em- 
phasis on the zebra mussel (Dreissena polymorpha), 
and make recommendations on how to extend our 
knowledge and understanding in critical areas. Speak- 


149,632 


MEDICINE & BIOLOGY 
Electrophysiology 


ers were asked to provide extended abstracts of their 
presentations, which are included here in A. 
Two of the speakers, from the Soviet Union, submitted 
their entire manuscripts. The discussions from each 
working group are presented in the relevant sections. 
Recommendations are presented in the introductory 
section. 


149,629 


PB91-800441/GAR PC NO1/MF NO1 


National Technical Information Service, Springfield 


Polychiorinated Biphen in the Environment. 
per 1984-August And (Citations from the 


Database 
Rept. for Jan 84-Aug 91. 
Jul 91, 51p 
Supersedes 


PB90-857053. 


The bibliography contains citations concerning 
sources, distribution, and transport of polychlorinated 
biphenyls (PCBs) in the environment. Topics include 
site surveys to assess the extent of pollution problems 
in specific areas, toxicology, detection and removal 
methods, and environmental im) Studies. Water 
and air pollution surveys are treated. (Contains 162 ci- 
tations with title list and subject index.) 


Electrophysiology 


149,630 


AD-A234 589/0/GAR PC A02/MF A01 
Oregon State Univ., Newport. Hatfield Marine Science 


Center. 
Parallel Processing and Learn Variability and 
Chaos in Self-Organization of A in Groups of 


Annual rept. 14 Jan 90-13 Jan 9 
G. J. Mpitsos. 8 Mar 91, 9p AFOSR: 91-0243, 
Grant AFOSR-89-0262 


We have examined the immunohistochemical localiza- 
tion of over 12 different neurotransmitters in all of the 
nervous system components of two different marine 
molluscs, Aplysia and Pleurobranchaea. To do this for 
each neurotransmitter, we made complete serial histo- 
logical sections of all major ganglia in each nervous 
system. Localizations were performed using immuno- 
histochemistry and fluorescence microscopy. Since 
many of the commercially available antisera proved to 
be nonspecific, we generated 11 antisera in our labo- 
ratory. One of the major achievements occurred in our 
work on acetylcholine, which our previous AFOSR- 
funded work implicated as having an important role in 
associative learning in Pleurobranchaea through mus- 
carinic receptors. 


149,631 


AD-A234 749/0/GAR PC A03/MF A01 
Baylor Coll. of Medicine, Houston, TX. 

Muscarinic Depression of tic Transmission 
at the Hippocampal Mossy Fiber Synapse. 

S. Williams, and pre Oct 90, 11p AFOSR- 
TR-91-0309, 

Grants AFOSR-88-0142, PHS-NS-11535 

Availability: Pub. in Jnl. of ee ae 
p1089-1097 Oct 90. Available only to DTIC users. No 
copies furnished by NTIS. 


The induction of long-term potentiation (LTP) at hippo- 
campal mossy fiber synapses requires an increase in 
postsynaptic but is independent of N-methyl-D-aspar- 
tate receptor activation. Voltage-gated channels have 
been proposed as one alternative source for raising 
during the induction of LTP. We tested the hypothesis 
that voltage-gated channel activation could mediate 
the induction of LTP by examining whether 1) the in- 
duction of mossy fiber LTP was dependent upon post- 
synaptic depolarization and 2) depolarization alone, of 
a magnitude presumably capable of activating Ca2+ 
channels, was sufficient to induce LTP. Biochemistry, 
neurons. 


149,632 


AD-A234 764/9/GAR 
Baylor Coll. of Medicine, Houston, TX 
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Differential Modulation of Single Voltage-Gated 
Caicium Channels by —— and Adrenergic 
Agonists in Adult Hippocampal Neurons. 

R. Fisher, and D. Johnston. Oct 90, 14p AFOSR-TR- 
91-0311, 

Grant AFOSR-88-0142 

Pub. in Jnl. of Neurophysiol 

Oct 90. Available only to DTI 
nished by NTIS. 


The hippocampal formation has been a popular prepa- 
ration with cellular neurophysiologists. The widespread 
use of the in vitro hippocampal slice preparation is at 
least partially due to its unique structure in which the 
cell bodies of the primary cell types and their major 
synaptic connections are arranged in layers transverse 
to the long axis of the hippocampus. The major intrin- 
sic synaptic pathways (perforant path, mossy fibers, 
and Schaffer collaterals), therefore, are largely pre- 
served in transverse slices. In an attempt to overcome 
some of the difficulties associated with the application 
of traditional voltage-clamp techniques to cortical neu- 
rons, we have developed an adult hippocampal slice 
preparation in which the neurons, after treatment with 
proteolytic enzymes, are physically exposed and ame- 
nable to the use of patch-clamp recording techniques. 


, V64 n4 p1291-1302 
users. No copies fur- 


149,633 
AD-A234 789/6/GAR PC A03/MF A01 
Baylor Coll. of Medicine, Houston, TX. 

Induction of L: Term Potentiation at Hippocam- 
¥ Mossy-Fiber yoapete Follows a Hebbian Rule. 
. Jaffe, and D. Johnston. Sep 90, 15p AFOSR-TR- 

91-0308, 


Contract AFOSR-88-0142 

Availability: Pub. in Jni. of Neurophysicology, v64 n3 
p948-960 Sep 90. Available only to DTIC users. No 
copies furnished by NTIS 


No abstract available. 


149,634 

PB91-199539/GAR PC E06/MF E06 
Saint-Jerome College of Sciences, Marseille (France). 
Physiology and Neurophysiology Dept. 

Etude des Mecanismes Centraux mis en Jeu au 
Cours du Vomissement (Study of the Central 
Mechanisms Involved in Vomiting). 

Final rept. 

A. L. Bianchi. 1991, 53p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de Il’Armement. 


The report consists of four papers, three of them in 
English, on work to determine how the mechanisms 
responsible for triggering vomiting act on respiratory 
neurons and motor neurons. Experiments were per- 
formed on decerebrate, artificially ventilated cats in 
whom fictive vomiting was induced by repeated electri- 
cal stimulation of the supradiaphragmatic vagus 
nerves. Detailed results are presented in several of the 
papers. Generally, the researchers found that there is 
a neuron network in the brain stem able to integrate 
information from different organs (visceral and vestibu- 
lar) and elaborate a complex motor program for vomit- 
ing that is directly passed on to the otopharyngeal and 
met oy respiratory motor neurons. It was also found 
that 5-HT3 receptor antagonists do not act on the 
vomiting center, and thus their potential to block vomit- 
ing that is other than gastro-intestinal in origin still re- 
mains to be proved. 


immunology 


149,635 
AD-A234 622/9/GAR PC A02/MF A01 
Duke Univ. Medical Center, Durham, NC. 


ten of the Immune Response 
to V-HI/HAV. 


Final rept. 15 Aug 87-15 Aug 90. 
D. P. Bolognesi. 14 Dec 90, 8p 
Contract DAMD17-87-C-7173 


Comprehensive studies have been conducted to de- 
termine seroreactivity of HIV infected individuals to 
well defined epitopes on the virus envelope. These 
have included regions antibodies. The principal neu- 
tralizing domain (PND) of HIV lies within the third hy- 
pervariable domain and is represented by a disulfi 

linked loop (residues 303-337). This region contains 
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both variable and conserved epitopes. The ADCC tar- 
gets are present in both gp120 and gp41 and are rep- 
resented by conserved domains. 


149,636 

AD-A234 678/1/GAR PC A01/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

Inability of Malaria Vaccine to Induce Antibodies to 
a Protective Epitope within Its Sequence. 

Journal article. 

Y. Charoenvit, W. E. Collins, T. R. Jones, P. Millet, 
and L. Yuan. 8 Feb 91, 5p Rept no. NMRI-91-18 
Availability: Pub. in Science, v251 p668-671, 8 Feb 91. 
Available only to DTIC users. No copies furnished by 


Saimiri monkeys immunized with a recombinant con- 
taining 20 copies of the nine amino acid repeat of the 
Plasmodium vivax circumsporozoite (CS) protein de- 
veloped high concentrations of antibodies to the 
repeat sequence and to sporozoites, but were not pro- 
tected against challenge. After intravenous injection of 
an immunoglobulin G3 monoclonal antibody (NVS3) 
against irradiated P. vivax sporozoites, four of six mon- 
keys were protected against sporozoite-induced ma- 
laria, and the remaining two animals took significantly 
longer to become parasitemic. Epitope coy gee 
onstrated that NVS3 recognizes only four (AGDR) of 
the nine amino acids within the repeat region of the P. 
vivax CS protein. The monkeys immunized with 
(DRAADGQPAG)20 did not produce antibodies to the 
protective epitope AGDR. Thus, determination of the 
fine specificity of protective immune responses may be 
critical to the construction of successful subunit vac- 
cines. 


149,637 

AD-A234 711/0/GAR PC A03/MF A01 
Karolinska Inst., Stockholm (Sweden). 
Prospects for Vaccination against AIDS. 

E. Norrby. 1990, 11p 

Contract DAMD17-89-Z-9038 

Availability: Pub. in Animal Models in AIDS, p367-376 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


149,638 

AD-A234 770/6/GAR PC A03/MF AO1 
Scotgen Ltd., Aberdeen (England). 

Reshaped Human Monoclonal Antibodies for Ther- 
apy and Passive Immunization. 

Midterm rept. 31 Jul 89-30 Jul 90. 

W. J. Harris. 20 Aug 90, 37p 

Contract DAMD17-89-C-9060 


The purpose of the project is to apply reshaping tech- 
nology for the humanization of monoclonal antibodies 
specific for junin and vaccinia viruses. The cloning of 
immunoglobulin variable region heavy (VH) and light 
(VK) chain genes was achieved through synthesis and 
amplification of complementary DNA (cDNA) copied 
from RNA extracted from mouse hybridoma cells. For 
anti-junin, comprehensive VH and VK sequences were 
obtained, the CDR (complementarity determining re- 
gions) sequences elucidated, and the CDR’s trans- 
planted onto human VH and VK genes. Human IgGl 
and Kappa constant regions were then added to 
produce humanized anti-junin immunoglobulin genes 
which are currently being introduced into mammalian 
cells for humanized antibody production. For anti-vac- 
cinia, comprehensive sequencing of VH and VK genes 
is in progress and partial VH sequence is reported. 


149,639 
AD-A234 922/3/GAR 
Massachusetts Univ. Medical Center, Worcester. 


PC A03/MF A01 


Human immune Response to Dengue Infections. 
Annual rept. 1 Jul 89-30 Jun 90. 

F. A. Ennis. 31 Jul 90, 33p 

Contract DAMD17-86-C-6208 


Thirteen dengue virus-specific, cytotoxic CD4+ CD8- 
T cell clones were established from a donor who was 
infected with dengue-3 virus. Six patterns of virus 
specificities were determined. Two sero specific 
clones recognized only dengue-3 virus. Two dengue 
subcomplex-specific clones recognized dengue-2, -3 
and -4 virus, and one subcomplex-specific clone rec- 
ognized dengue-1, -2, and -3 virus. Four dengue sero- 
type-crossreactive clones recognized dengue-1, -2, -3 
and -4 virus. One flavivirus-crossreactive clone recog- 
nized dengue-1, -2, -3, and -4 virus and West Nile virus 


(WN), but did not recognize yellow fever virus (YFV), 
while three flavivirus-crossreactive clones recognized 
dengue-1, -2, -3 and -4 virus, WNV and YFV. We also 
examined the recognition of purified NS3 proteins of 
degue-3 virus and WNV by these T cell clones. One 
serotype-specific clone, two dengue subcomplex-spe- 
cific clones and three dengue serotype-crossreactive 
clones recognized NS3 of dengue-3 virus. One flavi- 
virus-crossreactive clone recognized NS3 of dengue-3 
virus and WNV. 


149,640 

AD-A235 024/7/GAR PC A03/MF A01 
Washington Univ., St. Louis, MO. 

Mechanism of Cytotoxicity of the AIDS Virus, 
HTLV-III/LAV. 

Final rept. 31 Mar 87-30 Jun 90. 

L. Ratner. 1 Aug 90, 23p 

Contract DAMD17-87-C-7107 


Understanding the mechanism of human immunodefi- 
ciency virus (HIV) type 1 replication and cytopathicity is 
critical to determining the pathogenesis and treatment 
of the acquired immunodeficiency syndrome (AIDS) 
and associated diseases. Studies of related viruses, 
simian immunodeficiency virus (SIV) and HIV-2, com- 
plement these studies and allow additional animal 
model systems for testing hypotheses. We have stud- 
ied three aspects of HIV pathogenesis. First, a muta- 
genic analysis of HIV-1, SIV, and HIV-2 genes (includ- 
ing gag, env, vif, vpr, nef, and vpx) has been performed 
to decifer their role in replication and cytopathic activi- 
ty. Second, immunopathogenetic consequences have 
been studied with respect to the characterization of a 
lymphotoxin-like molecule which is secreted by HIV-1 
infected cells. Third, the structure and function of HIV- 
1 env variation has been studied in a clustered out- 
break of HIV-1 to elucidate the role of envelope alter- 
ation in immune evasion and tissue tropism. 


149,641 

AD-A235 054/4/GAR PC A03/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

Mouse Monocional Antibody —— for an Alloty- 
pic Determinant of the tanta) liele of Murine IgM: 
Genetic and Functional Analysis of Igh-6a Epi- 
topes Using Anti-igM Monoclonal Antibodies. 
Journal article. 

D. G. Sieckmann, A. M. Stall, and B. Subbarao. 

1991, 16p Rept no. NMRI-91-20 


No abstract available. 


149,642 
N91-22682/9/GAR 
(Order as N91-22681/1/GAR, PC ag 4 
1) 


Tel-Aviv Univ. (Israel). Dept. of Biotechnology. 
Achievements, Difficulties and Predicted Develop- 
ments in immunoaffinity Chromatography (Ab- 
stract Only). 

E. Katchalski-katzir. c3 Nov 89, 2p 

In Weizmann Inst. Of Science, 8TH International Sym- 
posium on Affinity Chromatography and Biological 
Recognition: Program and Abstracts 2 p. 


The recent wide use of immunoaffinity chromatogra- 
phy arises from the availability of an increasing variety 
of monoclonal antibodies (MAb), which can be cova- 
lently bound onto chosen water-insoluble carriers. 
However, MAbs represent labile proteins, are relatively 
expensive and are produced by hybridoma cells which 
might lead to the appearance of trace amounts of bio- 
logically hazardous materials in conjunction with the 
immunoaffinity purified antigen. Elution of absorbed 
proteins from the MAb-carrier conjugates should be 
performed under the mildest possible conditions, to 
avoid irreversible denaturation of both the adsorbed 
protein and the bound antibody. A detailed x-ray three- 
dimensional analysis of the complexes between lyso- 
zyme and the Fab fragments of corresponding MAbs 
has led to the elucidation of the interaction between 
the enzyme-antigen and its corresponding MAbs on an 
atomic scale. Some techniques for the covalent bind- 
ing of antibodies onto their corresponding carriers lead 
to partial inactivation of the MAbs used, or to antibody 
leakage from the carrier-MAb conjugate. A detailed in- 
vestigation has been made of the covalent binding 
techniques used for antigen purification, with particular 
emphasis on the direct binding of MAbs to epoxy 
groups of a carrier, and to the directed binding of 
chemically or enzymatically oxidized MAbs onto hydra- 
zide poet pee ee The possible immobilization of 
MAbs via anti-Fc immunoglobulins has also been con- 





sidered. In some cases, a marked increase in immobi- 
lized MAb activity was recorded when the available 
amino groups of the antibody were reversibly blocked 
with dimethylmaleic anhydride before coupling with a 
chemically reactive carrier. MAbs were found to differ 
markedly in their response to the various reagents and 
procedures used. An assay has been developed to 
monitor the amount of non-specifically adsorbed pro- 
teins, and procedures have been developed to reduce 
non-specific adsorption, which could lead to severe 
contamination of the protein product. Polyethylene 
glycol, of average m.w. 400 or 1,500, was found par- 
ticularly useful for this purpose. 


149,643 


N91-22687/8/GAR 
(Order as N91-22681/1/GAR, PC A07/MF 


A01) 
Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Biophysics. 
High Performance Thiophilic Adsorption for Anti- 
body Purification, (Abstract Only). 
B. Nopper, F. Kohen, and M. Wilchek. c3 Nov 89, 1p 
In Its 8TH International Symposium on Affinity Chro- 
matography and Biological Recognition: Program and 
Abstracts 1 p. 


Thiophilic adsorption chromatography, as developed 
by Porath and colleagues (1985), was modified and 
transformed to the high performance liquid chromatog- 
raphy (HPLC) mode on silica beads. The modification 
involves the introduction of an additional thioether 
group near the silica site of the ligand. This was ac- 
complished by opening the epoxy ring on epoxy silica 
with sodium hydrosulfide. This reaction enabled the in- 
troduction of a thiol group on the silica. The thiol silica 
was used to react with divinyl sulfone and mercap- 
toethanol to yield the thiophilic adsorbent which was 
named 3S-silica. The 3S-adsorbent is of high capacity 
and is suitable for the fast and single-step purification 
of all subclasses of monoclonal and polyclonal anti- 
bodies. Other xy- or thiol-containing polymers were 
converted to 3S-adsorbents and were found to be very 
efficient in anti purification. Due to their broad 
specificity, the 3S-thophilic adsorbents are an inexpen- 
sive substitute for protein A and protein G columns for 
purification on antibodies. 


149,644 


N91-22693/6/GAR 
(Order as N91-22681/1/GAR, PC = on 


Tel-Aviv Univ. (Israel). Dept. of a. 
Enzymatic Oxidation of Monoclonal Antibodies by 
Immobilized Bi-Functional Enzyme Complexes 
(Abstract Only). 

B. Solomon, R. Koppel, F. Schwartz, and G. 
Fleminger. c3 Nov 89, 1p 

In Weizmann Inst. Of Science, 8TH International Sym- 
posium on Affinity Chromatography and Biological 
Recognition: Program and Abstracts 1 p. 


Site-specific modification of antibodies by oxidation 
with sodium periodate as a means for their oriented 
immobilization onto insoluble matrices is widely used. 
However, many antibodies are extremely sensitive to 
periodate oxidation and may lose their antigen-binding 
activity by this treatment. An alternative ‘oach 
adopted by us was the enzymatic oxidation of car- 
bohydrate moieties of the antibodies. These residues, 
which are located remote from the antigen bindi 
sites of the antibody, are composed of 0-1 residues o 
fucose, 3 of mannose, 1-2 of galactose, 3-4 of N-ace- 
tyiglucosamine and 0-3 residues of sialic acid. The last 
is always a terminal sugar residue and may be re- 
moved by treatment with neuraminidase. Penultimate 

lactose residues may then be enzymatically oxidized 
& galactose oxidase to form corresponding aldehyde 
groups required for coupling to the carrier. Neuramini- 
dase and galactose oxidase were oxidized by treat- 
ment with sodium periodate and co-immobilized onto 
adipicdihydrazine-modified Eupergit C (ADH-EC). The 
immobilized enzymes retained high activity and 
showed high stability under operational conditions. 
The enzymatic bifunctional complex obtained oxidized 
monocional antibodies very efficiently and selectively 
without impeding the immunological activity of the anti- 
bodies. The antigen-binding activities of monoclonal 
antibodies immobilized after enzymatic oxidation 
proved to be higher than those of the same antibodies 
immobilized after periodate oxidation, and was close to 
the theoretical value of 2 mole antigen per mole of 
bound antibody. 


149,645 


N91-22694/4/GAR 
(Order as N91-22681/1/GAR, PC A07/MF 


A01) 
Tel-Aviv Univ. (Israel). Dept. of Biotechnology. 
Adipic Dihydrazide-Eupergit C: A New Derivative 
for Oriented Immobilization of Monoclonal Anti- 
bodies (A Only). 
B. Solomon, E. Hadas, and G. Fleminger. c3 Nov 89, 


1p 

In Weizmann Inst. Of Science, 8TH International Sym- 
posium on Affinity Chromatography and Biological 
Recognition: Program and Abstracts 1 p (See N91- 
22681 14-51). 


Eupergit C (EC) is a cross-linked synthetic copolymer 
based on methacrylamide, N-methylene bisacrylamide 
and monomers containing high numbers of oxirane 
groups which function as reactive moieties for the co- 
valent binding of proteins via their amino, thio and hy- 
droxy groups. Some biologically active proteins (e.g., 
certain monoclonal antibodies) are partially or com- 
pletely inactivated after immobilization onto the matrix 
as a result of improper orientation of the immobilized 
molecule or restriction induced by multi-point attach- 
ment of the protein molecule to the surface of the 
matrix. This was exemplified by the binding to EC of a 
series of anti-carboxypeptidiase A (CPA) antibodies 
which are characterized after immobilization by low 
antigen binding activity. An alternative approach to the 
binding of the same mAbs to EC via the carbohydrate 
moieties was modification of oxirane groups to hydra- 
zide or amino groups. Treatment of EC with hexame- 
—_— diamine (HMD) or adipic acid dihydrazide 
(ADH) led to new derivatives suitable for an oriented 
immobilization of mAbs in particular and glycoproteins 
in general. Binding of mAbs to hydrazide modified car- 
rier was carried out by a multi-step procedure including 
oxidation of the mAbs by sodium periodate, removal of 
excess of reagent and coupling of the protein to the 

ified carrier. Owing to the stable chemical compo- 
sition of EC, a single step oxidation procedure was de- 
veloped where oxidation of antibodies and binding to 
the matrix are performed concomitantly. Highly active 
antibody preparations were thus obtained which pos- 
sessed about two fold higher antigen binding activity 
than the same antibodies immobilized on unmodified 
EC via their amino groups. ADH-EC proved to be an 
excellent carrier for one- or multi-step coupling of oxi- 
dized mAbs, owing to its high chemical stability and 
high binding capacity. 


149,646 
N91-22695/1/GAR 
(Order as N91-22681/1/GAR, PC A07/MF 


A01) 
Tel-Aviv Univ. (Israel). Dept. of Biotechnology. 
Enhanced Activity of Immobilized Dimethymaleic 
Anhydride-Protected Poly- and Monoclonal Anti- 
bodies (Abstract Only). 
E. Hadas, R. Koppel, F. Schwartz, O. Raviv, and G. 
Fleminger. c3 Nov 89, 1p 
In Weizmann Inst. Of Science, 8TH International Sym- 
posium on Affinity Chromatography and Biological 
Recognition: Program and Abstracts 1 p. 


Immobilization of different antibodies onto solid sup- 
ports usually results in partial or even complete loss of 
activity of the immobilized antibodies. Activity of some 
immobilized antibodies may be impaired even if the 
molecule is immobilized via sites which are close to its 
active site. Such interference is unlikely when the site 
of interaction of the protein with carrier is remote from 
the active site of the protein. Another possible mecha- 
nism for loss of activity of immobilized antibodies is im- 
pairment of intramolecular mobility which may follow 
multi-point attachment of the anti to the carrier. 
Such effect would be dependent upon the number and 
distribution of reactive groups on the protein and on 
the carrier. Eupergit C is a polymethyimethacrylamide 
based carrier which is characterized by high content of 
reactive oxirane groups. The high density of reactive 
groups serves to increase the binding capacity of Eu- 
pergit C but also results in high multipoint attachment 
of antibodies. The application of reversible blocking of 
free amines with dimethyimaleic anhydride (DMA) in 
order to reduce multipoint attachment of antibodies to 
the carrier and thus improve the activity of the immobi- 
lized antibodies was investigated. The results obtained 
demonstrated a marked improvement in activity of im- 
mobilized poly- and monoclonal antibodies which were 
coupled to the matrix, following blocking of their free 
amines with DMA. 
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PAT-APPL-7-674 852/GAR PC NO3/MF A04 
He al of Health and Human Services, Washing- 
ton, DC. 
Vaccine against Hepatitis A. 

Patent Application. 

S. A. Tsarev, S. U. Emerson, M. S. Balayan, and R. 
H. Purcell. Filed 26 Mar 91, 36p PB91-202481 

See also PB90-198789 and PB91-202499. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates, in general, to a substantially 
pure preparation of the simian hepatitis A viral isolate 
AGN-27; a substantially pure preparation of the geno- 
mic DNA of simian hepatitis A viral isolate AGM-27; a 
pharmaceutical composition comprising the simian 
hepatitis A viral isolate AGM-27; a method of prevent- 
ing hepatitis A in an animal; and a vaccine comprising 
the simian hepatitis A viral isolate AGM-27. 


149,648 

PAT-APPL-7-678 828/GAR PC NO3/MF A04 
— nt of Health and Human Services, Washing- 
‘on, DC. 

Hepatitis A Virus Vaccine. 

Patent Application. 

O. V. Nainan, H. S. Margolis, B. H. Robertson, M. H. 
Brinton, and J. W. Ebert. Filed 3 Apr 91, 23p PB91- 
202499 

See also PB90-198789 and PB91-202481. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates, in general, to substantially pure 
preparations of the cynomo! monkey titis A 
viral isolates CY-145 and CY-55/JM-55; cDNAs of the 
genomic RNAs of cyno us monkey hepatitis A viral 
isolates CY-145 and CY-55/JM-55; a method of pre- 
venting hepatitis A in an animal; and vaccines compris- 
ing the pore ys monkey hepatitis A viral isolates 
CY-145 and CY-55/JM-55. 


149,649 
PB91-206920/GAR PC A02/MF AO1 
Health Effects Research Lab., Research Triangle 


Human Alveolar and Peritoneal Me- 
diate Fungistasis Independently of L-Argin Oxi- 


dation to Nitrite or Nitrate. 

Journal article. 

M. L. Cameron, D. L. Granger, J. B. Weinberg, W. J. 
Kozumbo, and H. S. Koren. c1990, 9p EPA/600/J- 
90/520 

Pub. in American Review of Respiratory Disease, v142 
n6 p1313-1319 Dec 90. 


Human alveolar macrophages (HAM) from 28 normal 
volunteers were found to inhibit replication of Crypto- 
coccus neoformans. Conditions under which fungista- 
sis occurred were different than those required for 
mouse peritoneal macrop! mediated fungistasis. 
Inhibition of fungal replication by mouse peritoneal ma- 
crophages (MPM) requires that the macrophages are 
activated and that the cocultures of C. neoformans 
and macrophages be done in the presence of serum, 
L-arginine, and endotoxin. HAM-mediated fungistasis 
was not enhaced by endotoxin or by recombinant 
human interferon-gamma (rHIFN-gamma). The combi- 
nation of endotoxin and rHIFN-gamma inhibited the 
fungistatic effect of HAM. Human peritoneal macro- 
phages (HPM) from women undergoing laparoscopy 
were tested for fungistasis and L-arginine nitrogen oxi- 
dation. Partial inhibition of cryptococcal replication oc- 
curred; however, there was no evidence of L-arginine 
metabolism to NO2- or NO3-. The absence of L-argi 

nine-dependent nitrogen oxidation in HAM and HPM, 
compared to MPM, during conditions under which fun- 
gistasis occurs suggests that the phenomenon is spe- 
cies specific rather than specific to the tissue origin of 
the macrophages. 


Microbiology 


149,650 
AD-A234 813/4/GAR PC AO1/MF A01 
Naval Medical Research Inst., Bethesda, MD. 


September 15,1991 197 





MEDICINE & BIOLOGY 
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Taxonomy. 

E. Weiss. 1991, 4p Rept no. 7 _— 

Availability: Pub. in Manual of Clinical icrobiology (5' 
ee p1033-1035 1991. Available only to D ic 
users. No copies furnished by NTIS. 


Among the changes that have occurred during the 
past decade, human infection in Europe with the spot- 
ted fever group rickettsia Rickettsia conorii was found 


PC A03/MF A01 


of Cytotoxicity of the AIDS Virus, 
HTLV-ill/LAV (Annual Report, March 31, 1989-June 


990 
L. Ratner. 25 Jun 90, 31p 
Contract DAMD17-87-C-7107 


Understanding the mechanism of human immunodefi- 


ciency virus (HIV) 1 replication and cytopathicity is 
critical to determining the pathogenesis and treatment 


nodeficiency virus (SIV) and HIV-1, com- 
plement these studies and allow additional animal 
model systems for testing hypothesis. We have stud- 
ied three aspects of HIV pathogenesis. First, a muta- 
analysis of HIV-1, SIV, and HIV-2 co (includ- 
ing gag, env, vif, vpr, nef, and vpx) has been performed 
to decifer their role in replication and cytopathic activi- 
= Second, — ee tic consequences have 
with respect to the characterization of a 
owe tea molecule which is secreted by HIV-1 
infected cells. Third, the structure and function of HIV- 
1 infection to elucidate the role of envelope alterations 
in immune evasion and tissue tropism. 


149,653 
AD-A235 042/9/GAR PC A02/MF A01 
Washi Univ., St. Louis, MO. 


cally Distinct Human | Virus 
Type 1 isolates from Individuals Involved in a Cius- 
tered Infectious Outbreak. 


T- McNoarney,P. Westerve BJ. Thiel, O. 8, 

ee Se J. Garcia. Mar 90, 6p 

Contract AMD 17-87-7107 

aa te Pub. in Proceedings of the National Acade- 
of Sciences, v87 p1917-1921 Mar 90. Available 

Orly DTIC users No copies furnished by NTIS. 


198 VOL. 91, No. 18 


Human immu i virus type 1 isolates were 
obtained over a 3-year from blood, brain, and 
lung of three patients in a clustered infectious out- 
break. This included a blood donor who was initially 
subsequently developed AIDS-relat- 
ed complex and two neonatal transfusion recipients 
who developed AIDS. Isolates from brain and lung rep- 
licated to > 30-fold — 4 —— in ne growth der. 
cultures than did those from er- 
ences on yo were reteenved. Thr 


PC A01/MF AO1 


Virus 
Crtopatnogenicty in ympnoid Cele _ 
yey Hu, N. Vander Heyden, and L. Ratner 


69, 5p 
Contract DAMD17-87-C-7107 
Availability: Pub. in Jni. of Virology, v63 n7 3205-3208 
Jul 89. Available only to DTIC users. No copies fur- 
nished by NTIS 


PC A02/MF A01 


" sson, P. Stalhanske, A. Von Gegerfeit, B. 
Lind, and P. Aman. 1991, 
Contract DAMD17-89-Z- 
Availability: Pub. in 
able only to DTIC « users. 


No abstract available. 


, V181 p55-61 1991. Avail- 
copies furnished by NTIS 
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AD-A235 110/4/GAR PC A02/MF A0O1 
Dalhousie Univ., Halifax (Nova Scotia). 
Development of Shuttle Vectors for Halobacteria. 
Final rept. 1 Feb 88-31 Jan 91. 


W. F. Doolittle. 1 Feb 91, 10p 
Contract NO0014-88-J-1030 


We have developed systems for genetic analysis of 
halophilic archaebacteria. These include (1) transfor- 
mation systems which we have shown to work effi- 
ciently in at least three genera of halobacteria, (2) 
shuttle vectors which can be selected in either halo- 
bacteria or E. coli, and (3) host systems including hun- 
dreds of mutant halobacterial strains. We have applied 
these methods of — analysis in characterizi 
py nge | HMGCOoA reductase (which is also 
the basis of our selection ~ antibiotic resistance in 
halobacteria) and clusters of involved in the bio- 
_= thesis of tryptophan, histidine, arginine and leucine. 
techniques have also permitted us to position 
dozens of genetic markers on a physical map of the 
—— voicanii genome. Other applications include 
the construction of halobacterial suppressor tRNA 
genes by site directed mutagenesis and cloning of 
genes encoding halobacterial membrane proteins. 


149,657 

DE91010704/GAR PC A03/MF A01 
Ohio State Univ., Columbus. Dept. of ’ 
Study of the basis for of (ital 


the 
) In the nodulation of soy- 
bean. Final report. 


ty oan rept. 
Ww. lun 90, 18p a? 
Contract ron aden! 13522 


it of Energy, Washington, DC. 


The overall goal of our studies was to identify cellular 
and molecular characteristics of rhizobia that are im- 


portant to root colonization and symbiotic infection in 
competition with indigenous soil microbes. Rhizobia 
were found to respond to specific host flavonoids as 
chemoattractants as well as nodulation gene inducers. 
Motility and chemotaxis contributed significantly to the 
efficiency of symbiotic interactions, but not to coloniza- 
tion of root tips, where bacterial dispersal depended 
primarily on passive movement a root cell elongation. 
Co-inoculation of Rhizobium nod gene mutants with 


for optimal — Sterilization of legume 
seeds were examined. 5 


149,658 
Nachugen State Univ. E Dept of Crop and 
ite Univ., East Lansing. . of and 
Soil Sciences 
of aquifer microcosms and in situ 
Fe ey oy = ee 
mt Kreme S. M. Thiem, R. L. Smith, and J. M. 
Tiedje. Apr 91, 24p DOE/ER/60848-2 
Contract FG02-89ER60848 
Sponsored by Department of Energy, Washington, DC. 
Our research goals for the past year were to: (1) vali- 
date the use of microcosms as predictors of microor- 
ee ents > 0am eae, and (2) develop 
sensitive methods the introduced micro- 


for det 
de mg mys B13 (B13) a 3-chioroben- 
fom equiler ler samples molecular 
biology techniques, without the need for 
microcosm and aquifer field studies were carried out at 
site at 


fr utectragy (87) rw cigar State Ure 
ai fe Univer- 
- (MSU). The were evaluated for use in 


this project at MSU. iy results suggest that micro- 

cosms could serve as models for short-term survival, 

but may not be reliable predictors of microbial fates for 

a ne on es on ee eee 

Through the use of radiolabeled probes or 

internal primer sets we hope to improve the level of 
detection to near one organism per gram. 9 figs. 


149,659 
DE91011298/GAR PC A03/MF A01 
Idaho Univ., a. 

Electrochemis f Thiobacillus ferooxidans re- 
actions with p . Technical progress report, De- 
cember 1 rch 1991. 

B. Pesic, and D. J. Oliver. 1991, 39p DOE/PC/ 
88920-T9 

Contract FG22-88PC88920 

Sponsored by Department of Energy, Washington, DC. 


The objective of this project is to provide the funda- 
mental information on the mechanisms of bacterial 
leaching of pyrite. The ki of how bacterial 
leaching of pyrite functions is essential for design and 
development of a technology for coal cleaning with 
bacteria. The features of major electrochemical tech- 
niques will be examined to find out if any of them can 
provide a diagnostic information on the mechanisms of 
related reactions. The research in this r ing period 
was focused on three different areas. One area was 
the examination of the scanning speed on the cyclic 
voltammetry and interpretation of data. The second 
area was related to the detailed examination of the 
events occurring during first 48 hours of fermentation. 
As reported before, ed ay surface becomes cov- 
ered with the reaction uct always after two days of 
fermentation. This fermentation period was examined 
in more details by two methods: (1) by running cyclic 
voltammetry, and taking the samples for SEM analysis, 
more frequently (two hours intervals). The third area 
was characterization of the reaction product by X-ray 
diffraction. Results to date are reported. 15 figs. 


149,660 
PAT-APPL-7-670 605/GAR PC NO3/MF A04 


ee of Health and Human Services, Washing- 
ton, DC. 





Method for Detecting 
Tox nde Clootridium dit difficile’ with Specificity. 
Patent Application. 


N. Kato. Filed 15 Mar 91, 28p PB91-202556 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Toxin-producing or toxigenic Clostridium difficile is a 
causative agent of pseudomembranous colitis and an- 
timicrobial agent-associated diarrhea and colitis. The 
organism produces at least two toxins: toxin A, a 
potent enterotoxin and toxin B, a potent cytotoxin. The 
i is of Clostridium difficile i is normal 


difficile 
molecular a methods such as ans 
chain reaction (PCR), colony hybridization and the like. 


149,661 


PAT-APPL-7-670 791/GAR PC NO3/MF A04 
1 of Health and Human Services, Washing- 
ton. 

Expression of influenza A and B Nucieoprotein in 
Baculovirus. 


Patent Application. 
P. A. Rota, and R. A. Black. Filed 19 Mar 91, 37p 


PB91-202549 

This auina as -owned invention available for U.S. li- 
and, possibly, for foreign licensing. Copy of 

copieaion available NTIS. 


The nucleoprotein (NP) is the major protein compo- 
nent of the ribonucleoprotein core of influenza virions 
and is a type-specific antigen defining influenza viruses 
as either type A or B. The invention relates to ba- 
culovirus-expr influenza antigens, in particular, 
to the influenza A and B viral nucleoprotein antigens 
expressed from Autographa californica nuclear poly- 
hedrosis virus (ACNPV). The invention further relates 
to bioassays for the detection of influenza viral infec- 
tions and to the use of such proteins in vaccines 
against influenza A or B virus. 


149,662 


PB91-199976/GAR PC A02/MF A01 
Stritch School of Medicine, Maywood, IL. 
fn : ney be am Strains nae 
tween ‘Pseudomonas : 

Incubation In situ in a Freshwater Habitat. 

Journal article. 

D. J. Saye, O. A. Ogunseitan, G. S. Sayler, and R. V. 
Miller. c1990, 8p EPA/600/J-90/512 

Pub. in Applied and Environmental Microbiology, v56 
n1 p14-145 Jan 90. Prepared in ation with Ten- 
nessee Univ., Knoxville. Center for Environmental Bio- 
technology. Sponsored by Environmental Research 
Lab., Gulf Breeze, FL. 


Both transduction of single chromosomal loci and co- 
transduction of closely linked loci were observed be- 
tween lysogenic and nonlysogenic strains of Pseudo- 
monas aeruginosa in a freshwater habitat. Transduc- 
tants were recovered at frequencies of 10 to the minus 
6 to 10 to the minus 5 transductants per CFU. Trans- 
ductants of lysogenized strains were recovered 10- to 
100-fold more frequently than were transductants of 
non enic parents. Pape es are thus capable of 
introducing phages which mediate generalized trans- 
duction into the natural microbial community and serv- 
ing as recipients of transduced DNA. It would appear 
that lysogeny has the potential of increasing the size 
and flexibility of the qere pee pool available to natural pop- 
ulations of bacteria. The ability to generate and select 
new genetic pn Mie eng Ih phage-mediated 
exchange can be significant in the face of a continually 
changing environment and may contribute to the ap- 
parent fitness of the lysogenic state in natural ecosys- 
aro Konwign (c) 1990, American Society for Micro- 
logy. 


149,663 


PB91-200329/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Genetic Toxicology Div. 


D. A. Bell, J. G. Levine, and D. M. DeMarini. 1991, 
2p EPA/600/J-91/098 
. in Mutation Research, v252 ni p35-44 Feb 91. 


The bee Bn ne the chain reaction (PCR) 
to speed the pees Fpl dle ag lM 
typhimurium TA9S for DNA sequence analysis. Briefly, 
a crude DNA extract from a CR to amply a 


ap- 
proximately in the cent olowing ultra-filtration, the 
ssDNA was using an end-labeled 
and p Acne sequencing. The most frequent mutation 
among the revertants was a -2 deletion of GC or CG 
ithi @ CGCGCGCG, which is upstream 
of the hi mutation. The deletion occurred in 
38% (6/16) of ne spontaneous (-S9) — and in 
94% (15/16) of a set of 1-nitropyrene-induced rever- 
tants. Misalignment of DNA strands 
ous te toeunee Lomaten cf OR oa al- 
though the lormation of Z-DNA within this 
rpm a Ba Stems compint matatons Guaet 
also some complex mutations (inser- 
tions/deletions/ substitutions), occurred within quasi- 
palindromic regions of DNA. The potential DNA sec- 
ondary structures within such — may mediate the 
templated production of some of these mutations. 


Nutrition 


149,664 
AD-A234 616/1/GAR PC A01/MF A01 
Northwestern Univ., Evanston, IL. Cresap Neurosci- 
ence Lab 


Clo-Fatty Acids That increase Protein F1 
Enhance Spatial Memory. 
K. Murakami, and A. Routtenberg. 1989, 


5p AFOSE: 91-0299, 

Grant AFOSR-90-0240 

Availability: Pub. in Brain Research, v505 p302-305 
1989. a pany to DTIC users. No copies fur- 
nished by NTI 


No abstract available. 


149,665 

AD-A235 194/8/GAR PC A05/MF A01 
Army Research Inst. of Environmental Medicine, 
Natick, MA. 

Level of Dietary Fat Does Not Affect Fuel Oxida- 
tion or Endurance Exercise Performance of Sol- 


Final rept. 
R. W. Hoyt, T. E. Jones, M. S. Rose, V. A. Forte, and 
M. J. Durkot. 15 Mar 91, 84p 


The objective was to determine whether additional die- 
tary fat calories influenced the physiology or endur- 
ance exercise performance of physically active sol- 
diers. Mee male soldiers (age 22.2 yrs, X + or - SEM) 
participated in two five-day test cycles while eating 
either a basal diet (2300 kcal; 40% fat Calories) alone 
or with additional fat calories (3300 kcal and 57% fat 
Calories). Carbohydrate (300g/day) and protein (70 g/ 
day) levels were kept constant. A four-day exercise 
prom ram (total daily energy expenditure = 4645 237 

/day), was followed by a te pert treadmill test 
to exhaustion on day five. ercise endurance 
times did not differ between the basil diet alone (106.1 
+11.2 min) or with additional fat calories (106.5 7.6 
min). There were no significant differences 
between the groups at rest or during exercise. Howev- 
er, changes in resting blood chemistry and =. baa 
— indicated that fat metabolism 

less of diet. In conclusion, a) the fat content of 

relone has little short-term effect on either 
responses or physical performance of active soldiers, 
b) short-term fat requirements can be met by — 
body fat stores, and c) a dietary carbohydrate intake 
300 g/day is insufficient to prevent a transition from a 
carbohydrate- to a fat-predominant metabolism during 
four days of moderate exercise. 


149,666 
PB91-507574/GAR 


MEDICINE & BIOLOGY 
Parasitology 


National Institutes of Health, Bethesda, MD. 
Human Nutrition Research and Information Man- 
=" System Data Base (HNRIM), (FY 1982- 


= file. 


wore NIH/DF/MT-91/004 
System: | IM 3090; OS/VS2MVS-XA Release 3.8 op- 


—_——— system. Supersedes PB89-164537. 
A in 9-track, EBCDIC character set, 1600 or 
peste For 6250 bpi, the price is T04. 


luman Nutrition Research and Information Man- 
agement ant (HNRIM) data base — information on 
human nutrition research ped 


BASIC/A x oneue. con- 

gressional district, and narrative 

a agency Cerny aie and submits its own dai 
into the = HNRIM data | base. 

Thea data base is updated a 


pg me ag ee 
files containing 
1986, 1987, and 1988 data, 


PC A01/MF A01 
MD. 


M. L. Seminario, and E. Colan. 1990, 3p Rept no. 
NMRI-90-137 


Text in mye yo in meee = and English. 
Availability: Pub. ny v26 n5-6 p95-96 
1990. Available only t TIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


149,668 
AD-A235 422/3/GAR PC A06/MF A01 
London School of Hygiene and Tropical Medicine 


(England). 
of Rodent Malaria (Final Report, 
July 1, 1 , 1990). 
Final rept. 1 Jul 85-15 oa 90. 
W. Peters. 23 Oct 90, 114p 
Contract DAMD1 Tee 51 72 


In depth evaluations have been made in vivo in 27 
strains of rodent malaria parasites of 55 compounds 
including 38 with WR ramebere. Patterns of sensitivity 
and/or cross-resistance permitted a grouping into 
ee a els 
cross-resistance were — 
lor 


against i 

against the parent strain, but Nighy Gch resistant NS is 
hypersensitive to antifols, naphtoquinones, floxacrine 
and some antibiotics. Primaquine, menoctone, !CI 
56,780, WR 93,133, floxacrine, cycloguanil and sulfa- 
doxine are active against most other multi-resistant 
strains. Target sites of ultrastructural damage fit well 
— ings shown by cross-resistance data. 

of in vivo causal action of 


Work data i 
coed perl partial support from this contract. 


149,669 
AD-A235 423/1/GAR PC A03/MF A01 


September 15,1991 199 





MEDICINE & BIOLOGY 
Parasitology 


London School of Hygiene and Tropical Medicine 
(England). 

Chemotherapy of Rodent Malaria (Annual Report, 
October 16, 1985-October 15, 1990). 

W. Peters. 15 Dec 90, 48p 

Contract DAMD17-85-C-5172 


In vivo studies in a rodent malaria model have con- 
firmed that resistance to chloroquine is reversed by 
verapamil and also shown this effect with ketotifen and 
pizotyline. WR 238605 and desipramine had little activ- 
ity. Penfluridol, cyproheptadine and ketotifen reversed 
resistance to mefloquine but not verapamil and pizoty- 
line. Loratadine and desipramine were antagonistic to 
mefloquine. Ketotifen, cyproheptadine and loratadine 
probably reversed resistance to halofantrine, but pen- 
fluridol, pizotyline, verapamil, WR 242511, azatadine 
and desipramine were inactive. WR 238605 or desipra- 
mine. Ulstrastructural-studies at 1, 2, 4, 6 and 24 hours 
after exposure to a single drug dose in vivo with 21 
antimalarials showed that the nucleus was not the pri- 
mary site of action of any compound tested. Chloro- 
quine, mepacrine and pyronaridine and, to a lesser 
degree, primaquine caused intensive pigment clump- 
ing by 6 hours. Changes in other organelles are sum- 
marized in 5 Tables and 18 Plates. Additional details 
will be provided in a supplementary report. 


Pest Control 


149,670 

MIC-91-02913/GAR MF E01 
Institute for Aerospace Research (Canada), Ottawa 
(Ontario). 

— for the digital image analysis of spray sam- 
ples. 

Aeronautical note no. |AR-AN-68. 

B. Panneton, and A. M. Drummond. c1990, 49p 
Microfiche only. 


A system for analyzing pesticide spray samples based 
on an electronic digitizing camera is described in this 
report. The implementation and development of both 
the hardware and the software are discussed as well 
as the system performance. The system described 
comprises four parts: The digitizing camera, the light- 
ing system, the microcomputer, and the interface be- 
tween the computer and the camera. 


149,671 
MIC-91-03139/GAR PC E07/MF E01 
Manitoba Agriculture, Winnipeg. 

Grasshopper control in Manitoba, 1991. Revised 
edition. 

Annual publication. 

c1991, 5p 


This grasshopper forecast concentrates on areas 
where grasshoppers have been a periodically recur- 
ring pest over many years. Based on test conditions 
late in the summer of 1990, a forecast of light, moder- 
ate and heavy areas of infestation are given for 1991. 
Topics included are: 1990 and 1991 weather condi- 
tions, time of hatching, where to look for hoppers, as- 
sessment of hopper populations, when to spray, rec- 
ommended insecticides, waiting periods, pasture man- 
agement, and care in handling insecticides. 


149,672 

PATENT-5 023 182 Not available NTIS 
Department of Agriculture, Washington, DC. 

Novel Virus Composition to Protect Agricultural 
Commodities from Insects. 

Patent. 

P. V. Vail. Filed 28 Jun 88, patented 11 Jun 91, 1p 
PB91-202416, PAT-APPL-7-212 641 

Supersedes PB88-245832. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available a of Patents, Washing- 
ton, DC 20231 $1.5 


A potent, stable virus composition useful for protectin 9 
agricultural commodities from insects and a simple, e 


ficient, economical and labor-saving method to 
produce and eee 4 _— quantities of the virus 
composition are described. The method is particularly 
useful to prepare nuclear polyhedrosis virus or granu- 
losis virus compositions for control of postharvest 
pests such as the Indian meal moth. 
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Pharmacology & Pharmacological 
Chemistry 


149,673 

AD-A234 549/4/GAR 

Ilinois Univ. at Chicago Circle. 
Attention Span, Anxiety and Benzodiazepine Re- 
ceptors. 

Final rept. 1 Jul 87-30 Dec 90. 

ts J. Marczynski. 26 Feb 91, 60p AFOSR-TR-91- 


283, 
Goal AFOSR-87-0364 


The specific (3H)flunitrazepam binding to neocortical 
and hippocampal membranes was measured following 
a 2 week treatment of rats with the benzodiazepine 
receptor antagonist flumazenil (FL; Ro 15-1788; 2.7 or 
4 mg/kg/day in drinking water). The binding sites 
showed a gradually increasing density, which re- 
mained elevated for up to 24 and 72 hours after drug 
withdrawal. The dissociation constants (Kd) for the 
ligand remained largely a ed. Most importantly, 
a strong coupling between the GABA and the benzo- 
diazepine recognition sites was found in the cortex but 
not in the hippocampus, as measured by reduction in 
GABA enhanced (3H)flunitrazepam bindings to neur- 
onal membranes from FL- treated animals killed 72 
hours after drug withdrawal. The behavioral correlates 
of chronic exposure of adult rats to FL (4 mg/kg/day x 
21 days in drinking water) were as follows: on day 13 of 
drug treatment, there was a strong anxiolytic action, 
and increased exploratory behavior. 


PC A04/MF A01 


149,674 

AD-A234 621/1/GAR PC A03/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 

Effects of AF-DX 116, a Cardioselective Muscarinic 
Antagonist, on the Negative Inotropic Action of 
Acetyicholire. 

S. |. Baskin, and R. H. Thomsen. Jan 91, 15p 
Contract USAMRICD-P90-007 

Availability: Pub. in Research Communications in 
Chemical Pathology and Pharmacology, v71 n1 p3-16, 
Jan 91. Available only to DTIC users. No copies fur- 
nished by NTIS 


In superfused left atria from male guinea pigs, rats, and 
rabbits, myocardial contractility was measured before 
and after addition of acetycholine (ACh) and AF-DX 
116 ((11((2-((diethylamino)methyl)-1-piperidinyl)- 
acetyl)5, 1 1-dihydro-6H-pyrido2,3- 
B1,4benzodiazepine-6-) one), a selective muscarinic 
antagonist. Characteristic dose-response curves for 
acetylcholine showing greater negative inotropic re- 
sponse with dose were seen. Increasing AF-DX 116 
concentrations reversed the negative inotropy of ace 
and, in fact, increased the inotropic response approxi- 
mately 100% and 50% above the baseline contractile 
force in a dose dependent manner in the guinea pig 
and rabbit, respectively. This increase in contractility 
following AF-DX 116 addition was not observed in rat 
atria. The positive inotropic response of AF-DX 116 
was antagonized by dl-propranolol, which suggests 
that the administration of AF-DX 116 at higher concen- 
trations may unmask the effect of norepinephrine re- 
leased from underlying viable adrenergic terminals 
which exist in the left atria. 


149,675 

AD-A234 710/2/GAR PC A02/MF AO1 
Battelle Memorial Inst., Columbus, OH. 

Stagewise, Adaptive Dose Allocation for Quantal 
Response Dose-Response Studies. 

P. |. Feder, D. W. Hobson, C. T. Olson, R. L. Joiner, 
and M. C. Matthews. 1991, 7p 

Contract DAMD17-89-c-9050 

Availability: Pub. in Neuroscience and Biobehavioral 
Reviews, v15 p109-114 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


149,676 

AD-A234 718/5/GAR PC A02/MF A0O1 
Colorado State Univ., Fort Collins. 

Potentiating Effects of Ethanol on the Blue Light 
Depolarization of the Retinal Pigment Epithelium. 
E. L. Pautler, and D. Beezley. Oct 90, 69 AFOSR- 
TR-91-0314, 

Grant AFOSR-87-0189 

Availability: Pub. in Alcoholism: Clinical and Experi- 
mental, v14 n5 Sep/Oct 90. Available only to DTIC 
usrs. No copies furnished by NTIS. 


The retinal pigment epithelium (RPE) is the site of two 
major effects of ethanol. In humans, ethanol produces 
a low damped oscillation in the steady electrical poten- 
tial of the eye, which is generated primarily by the RPE. 
It has also been shown that ethanol potentiates the 
reversible, depolarizi 7 effect of blue light on the tran- 
sepithelial potential (TEP) of the isolated RPE. The 
present study demonstrates that in addition to the de- 
polarizing effect of blue light on the TEP, a secondary, 
compensatory potential arises, which functions to 
maintain the TEP. The magnitude of the secondary re- 
sponse varies somewhat among preparations. It ap- 
pears that ethanol eliminates or reduces the second- 
ary, compensatory potential change that results in a 
large depolarization of the TEP when the RPE is irradi- 
ated with blue light. Microelectrode studies reveal that 
ethanol hyperpolarizes both the apical and basal mem- 
branes of the RPE with a greater effect noted in the 
apical membrane. 


149,677 

AD-A234 902/5/GAR PC A03/MF A01 
Brooke Army Medical Center, Fort Sam Houston, TX. 
Pilot Study: Evaluation of the Effects of Treatment 
with 0.75% Topical Capsaicin in Patients with 
Reflex Sympathetic Dystrophy Using Three Phase 
Bone Scintigraphy. 

Final rept. 15 Jan-30 Sep 90. 

S. E. Sinoff, and M. B. Hart. 28 Jan 91, 34p 

Contract MIPR-90MM0522 


Eight patients with dysesthetic pain were treated in an 
open trial with capsaicin 0.075%, including five pa- 
tients with reflex sympathetic dystrophy, and one each 
with meralgia paresthetica, thalamic pain syndrome, 
and multiple sclerosis. Pain relief and functional im- 
pairment were assessed by visual analogue and func- 
tional capacity scales respectively. At the end of the 
study period, pain relief in the RSD group averaged 
73%; impairment score declined by 60%. Abnormali- 
ties of pretreatment bone scintigraphy reversed in pa- 
tients with symptoms of less than eight months dura- 
tion. In patients with RSD and other dysesthetic pain 
syndrome topical capsaicin may specifically relieve su- 
perficial, burnin ng. dysesthetic pain, a major factor in 
the physical and emotional disability seen in this syn- 
drome. The spectrum of capsaicin’s current clinical 
use is discussed. On the basis of the results of this 
study we recommend larger, controlled and blinded 
studies to assess further the efficacy of topical capsai- 
cin in dysesthetic pain syndromes. 


149,678 

AD-A235 012/2/GAR PC A02/MF A01 
Naval Health Research Center, San Diego, CA. 

Effect of the Alpha(2)-Adrenergic Antagonist Yo- 
himbine on Orthostatic Tolerance. 

Final rept. Oct 87-Sep 88. 

S. Farrow, A. Mers, G. R. Banta, S. Steigerwalt, and 
W. Lockette. Jun 90, 7p Rept no. NHRC-90-19 
Availability: Pub. in Hypertension, v15 n6 pt2 p877-880 
Jun 90. Available only to DTIC users. No copies fur- 
nished by NTIS. 


The alpha-adrenergic receptors are found on presyn- 
aptic neurons of the central nervous system, the fa 
ripheral nervous system, and blood vessels. The 
alpha-adrenergic receptors are found mainly on blood 
vessels, and when stimulated by endogenous ligands 
such as norepinephrine, cause vascular smooth 
muscle to contract and vascular resistance and blood 
pressure to increase. The alpha 2-adrenergic recep- 
tors are found on platelets, in the vasculature, and on 
presynaptic neurons. Activation of presYnaptic alpha 
2-adrenergic receptors results in a decrease in cate- 
cholamine release from nerve terminals and the adre- 
nal medulla and a decrease in blood pressure. Alterna- 
tively, antagonism of presynaptic alpha 2-adrenergic 
— results in an increase in catecholamine re- 
ease. 


149,679 

AD-A235 026/2/GAR PC A06/MF A01 
Texas Univ. Medical Branch at Galveston. 
Pharmacological Sparing of Protein > Burn Injury. 
Annual rept. (Final) 15 Mar 87-14 Mar 9! 

R. R. Wolfe. 1 Nov 90, 101p 

Contract DAMD17-87-C- 7030 


The primary goal of the research studies sponsored by 
this project was to assess the effect of sepsis and/or 
severe burn injury on the normal anabolic effect of in- 
sulin on protein metabolism. All studies were per- 
formed in human patients and normal volunteers using 





stable isotopic tracers and mass spectrometry analy- 
sis to quantify various metabolic factors. The first pro- 
tocol involved the assessment of the effect of seven 
days bedrest in normal volunteers on glucose and pro- 
tein responsiveness to insulin. The results following 
bedrest served as control values for subsequent stud- 
ies in patients. The most striking aspect of these stud- 
ies was the modest effect of bedrest, per se, as com- 
pared to the responses observed in bedrested patients 
following severe burn injury or during sepsis. Severe 
burn injury without systemic sepsis induced only a 
moderate resistance to the action of insulin on glucose 
uptake and potassium uptake, when compared to the 
bedrested controls. Sepsis halved the normal stimula- 
tory effect of insulin on glucose uptake. Potassium 
uptake remained normally responsive to insulin in 
septic patients. Further studies are required to delin- 
eate a specific dose-response curve between insulin 
concentration, suppression of protein breakdown, and 
fat balance in the liver in order to formulate optimal 
treatment protocols incorporating the administration of 
insulin as an anabolic agent. 


149,680 

AD-A235 041/1/GAR PC A03/MF A01 
Washington Univ., St. Louis, MO. 

Attenuation of HIV-1 Infectivity by an Inhibitor of 
Oligosaccharide Processing. 

D. Dedera, N. Vander Heyden, and L. Ratner. 1990, 
1ip 

Contract DAMD17-87-C-7107 

Availability: Pub. in AIDS Research and Human Retro- 
viruses, v6 n6 p785-794 1990. Available only to DTIC 
users. No copies furnished by NTIS. 


A series of inhibitors of trimming glucosidases and 
mannosidases were examined for antiviral activity 
toward HIV-1. N-butyl deoxynojirimycin (N-buDNJ) was 
found to be the most potent agent studied. Treatment 
of acutely infected lymphoid cells with 2.0 mM N- 
buDNJ reduced virus yield more than 90%, without af- 
fecting cell growth. Though lower concentrations of N- 
buDNJ (0.002-0.2 mM) did not affect HIV-1 production, 
there was complete inhibition of syncytia formation. 
Treatment of chronically infected lymphoid cells with 
0.1-1.0 mM N-buDNJ resulted in no significant change 
in virus production, but 80% reduction of infectivity. 
The attenuation in HIV-1 infectivity was due at least 
partially to diminished binding to CD4+ lymphoid cells. 
Chronically infected lymphoid cells treated with 0.02- 
1.0 mM N-buDNJ for at least 3 days were markedly 
impaired in their ability to form syncytia with uninfected 
lymphoid cells. N-buDNJ treatment of HIV-1 infected 
cells resulted in both a reduction in the cell surface 
envelope proteins, and an increase in their apparent 
molecular weight. These results show that N-buDNJ 
can be used to impair the infectivity of H1V-1 without 
significant toxicity. 


149,681 

AD-A235 281/3/GAR 

SRI International, Menlo Park, CA. 
Prophylaxis Against Organophosphonat 
cation. 


Annual technical rept. 15 Dec 89-14 Dec 90. 

D. W. Parish, A. L. Dodge, and R. A. Sanderson. 15 
Feb 91, 44p 

Contract DAMD17-90-C-0019 


This report summarizes the technical efforts undertak- 
en for the U.S. Army Medical Research and Develop- 
ment Command (MRDC) under Contract DAMD17-90- 
C-0019, Prophylaxis Against Organophosphonate In- 
toxication, and covers progress during the period 15 
December 1989 through 14 December 1990. During 
this period, 24 compounds were synthesized and sub- 
mitted to the MRDC for in vivo screening. In addition, 
three previously submitted compounds, two 1-(1- 
arylcycloalkyl)methylamines and one bis-quaternary 
bis(pyridinium) alkane, were resynthesized at the re- 
quest of the Contracting Officer's Representative for 
further in vivo testing. Sixteen dialkylaminoalkyl 1- 
phenyicycloalkane-1-carboxylates were submitted. 
Structural variables examined included the phenyl sub- 
stituent (H, OCH3, OH, Br, Cl, and NO2), the cycloalkyl 
ring (cyclohexyl and cyclopentyl), the alkyl chain con- 
necting the amino nitrogen to the ether oxygen (di- and 
trimethylene), and the amine (pyrrolidine, piperidine, 
morpholine, diethylamine, and dimethylamine). All dial- 
kylaminoalky 1-phenycycloalkane-1-carboxylates sub- 
mitted were quanternary salts. 


PC A03/MF A01 


Intoxi- 





149,682 
AD-A235 296/1/GAR PC A01/MF A01 


MEDICINE & BIOLOGY 


Pharmacology & Pharmacological Chemistry 


oo Forces Radiobiology Research Inst., Bethesda, 


Short Communication: Enhancement of Topoiso- 
merase |-Mediated Unwinding of Supercoiled DNA 
by the Radioprotector WR-33278. 

E. A. Holwitt, E. Koda, and C. E. Swenberg. 1990, 4p 
Rept no. AFRRI-SR9%-10 

Availability: Pub. in Radiation Research, v124 p107- 
109 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Cellular DNA is one of the critical targets for ionizing 
radiation. To mitigate the effects of ionizing radiation, 
the U.S. Army Medical Research and Development 
Command has synthesized several radioprotective 
drugs, primarily aminothiol compounds. Many mecha- 
nisms responsible for their radioprotective action have 
been proposed, including radical scavenging, hydro- 
gen atom donation to DNA carbon center radicals, en- 
hancement of DNA repair process, and reduction in 
the target volume. All of these processes require that 
the radioprotector or its metabolite be located within 
molecular distances, less than 50A, from DNA. 


149,683 

PAT-APPL-7-620 413/GAR PC NO3/MF A04 
Department of Health and Human Services, Washing- 
ton, DC. 

Model for Designing Drugs Targeted against HIV-1 
Protease. 

Patent Application. 

A. Wlodawer, and M. Miller. Filed 3 Dec 90, 29p 
PB91-204297 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to a novel complex comprising a 
chemically synthesized HIV-1 protease with a peptide 
inhibitor. This is the first report of an enzyme-inhibitor 
crystal complex for a retroviral protease. Methods are 
provided for rational drug design by analyzing the in- 
hibitor-enzyme interactions of the crystal complex. 
Pharmacologically active drugs that may be designed 
by these methods include HIV-1 protease inhibitors 
that have potential as anti-AIDS therapeutics. 


149,684 

PAT-APPL-7-628 002/GAR PC NO3/MF A04 
ae of Health and Human Services, Washing- 
ton, DC. 

Derivatized Tris-Catechol Chelating Agents. 

Patent Application. 

O. A. Gansow, and T. J. McMurry. Filed 17 Dec 90, 
20p PB91-204289 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Bifunctional chelating agents are designed to seques- 
ter certain radioactive metals, such as gallium (Ill) iso- 
topes, and to provide a means for covalently attaching 
these radionuclides to macromolecules, such as mon- 
ocional antibodies. These chelating agents may be 
used in various therapeutic and diagnostic methods, 
such as in radioimaging and positron emission tomog- 
raphy. 


149,685 

PAT-APPL-7-637 145/GAR PC NO3/MF A04 

Department of Health and Human Services, Washing- 

ton, DC. 

Therapeutic Application of an Anti-invasion Com- 
und. 


Patent Application. 

E. C. Kohn, and L. A. Liotta. Filed 3 Jan 91, 49p 
PB91-202507 

See also PB89-212971. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Tumor invasion and metastasis is the most life threat- 
ening aspect of cancer. Invasion and metastasis is a 
multistep process. Cellular functions required for inva- 
sion are attachment, locomotion, and directed migra- 
tion. Regulation of these processes may be independ- 
ent of cell growth. A carboxyl-amino-imidazole com- 
pound was found to be a potent inhibitor of tumor cell 
attachment, motility, invasion, proliferation, and metas- 
tasis. The compound and equivalents thereof consti- 
tute a cancer treatment agent of particular use in the 
treatment of peritoneal carcinomatosis of ovarian 
cancer. 


149,689 


149,686 

PAT-APPL-7-669 023/GAR PC NO3/MF A04 
ag agi of Health and Human Services, Washing- 
ton, DC. 

Increasing the Therapeutic Efficiency of Macro- 
phage-Ta Therapeutic Agents by Up-Regu- 
lating the Mannose Lectin on Macrophages. 

Patent Application. 

N. W. Barton, R. O. Brady, and G. J. Murray. Filed 13 
Mar 91, 36p PB91-202564 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Compositions and methods for the enhancement of 
delivery in vivo and in vitro of therapeutic agents and 
other substances to cells, including macrophages, are 
provided. Pharmaceutical compositions comprise sub- 
stances capable of increasing the amount of lectins on 
cell surfaces, and therapeutic agents such as en- 
zymes, anti-viral compounds, biologic response modi- 
fiers, chemotherapeutic agents, vector molecules, and 
DNA fragments. Such agents and other substances 
can be targeted to cells for enhanced delivery by using 
various methods. Delivery can be further enhanced by 
administering to cells, either in vivo or in vitro, lectin- 
increasing effective amounts of substances capable of 
increasing the amount of lectins on cell surfaces. 


149,687 


PATENT-5 010 080 Not available NTIS 


Department of Health and Human Services, Washing- 
ton, DC. 

Use of Heterocyclic Amides to Inhibit Tumor Me- 
tastasis. 


Patent. 

G. C. Fuller, G. R. Martin, R. A. Mueller, and R. 
Reich. Filed 2 Dec 88, patented 23 Apr 91, 1p PB91- 
202424, PAT-APPL-7-279 584 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A method of inhibiting tumor metastasis in an animal 
without treating the tumor cells by administering to 
said animal a metastasis inhibiting effective amount of 
a heterocyclic amide wherein: R1 and R2 are the same 
or different members of the group consisting of halo, 
phenyl, substituted phenyl and a group wherein q, r 
and t are independently an integer of from 1 to 8 pro- 
vided that q+r-+t is equal to or less than 10; Y is thio 
or sulfinyl; alk is straight or branched chain lower alkyl- 
ene, and R3 is a heterocyclic amine wherein Ré4 is se- 
lected from the group consisting of hydrogen, lower 
alkyl, phenyl, substituted phenyl, benzyl, or substituted 
benzyl; p is 0 to 2; or a pharmaceutically acceptable 
salt thereof. 


149,688 

PATENT-5 021 343 Not available NTIS 
Department of Agriculture, Washington, DC. 

Method for Producing Trichothecenes. 

Patent. 

M. N. Beremand, F. L. Van Middiesworth, and R. D. 
Plattner. Filed 10 May 88, patented 4 Jun 91, ip 
PB91-202408, PAT-APPL-7-192 084 

Supersedes PB88-232822. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Addition of L-leucine to the fermentation medium of 
Fusarium mutant NRRL 18365 increases the produc- 
tion of the trichothecenes neosolaniol, 8-propionyl- 
neosolaniol, and 8-isobutyryl-neosolaniol. These ma- 
terials are useful as toxins for the production of or in- 
vestigation of immunotoxins for cancer therapy. 


149,689 

PATENT-5 021 450 Not available NTIS 
“—— of Health and Human Services, Washing- 
ton, DC. 

Class of Compounds Having a Variable Spectrum 
of Activities for Capsaicin-Like Responses, Com- 
positions and Uses Thereof. 

Patent. 

P. M. Blumberg. Filed 30 May 89, patented 4 Jun 91, 
1p PB91-202440, PAT-APPL-7-358 073 

Supersedes PB89-234991. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
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patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


The invention relates to a new class of compounds 
having a variable spectrum of activities for capsaicin- 
like responses, compositions thereof, processes for 
preparing the same, and uses thereof. Compounds of 
the invention are prepared by combining phorbol relat- 
ed diterpenes and homovanillac acid analogs via es- 
terification at the exocyclic hydroxy group of the diter- 
pene. Examples of these compounds include 20-ho- 
movanillyl-mezerein and 20-homovanillyl-12-deoxy- 
phorbol-13-phenylacetate. 


149,690 

PB91-195149 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Adsorption and Orientation of Tetracycline on Hy- 
droxyapatite. 

Final rept. 

D. N. Misra. 1991, 6 

Sponsored by American Dental Association Health 
Foundation, Chicago, IL. 

Pub. in Calcified Tissue International 48, p362-367 
1991. 


Adsorption of tetracycline from separate solutions of 
ethanol, p-dioxane, and chloroform onto synthetic hy- 
droxyapatite (containing about 1.5 monolayer of physi- 
sorbed water) was studied in order to understand its 
interaction with bone and teeth. The adsorption isoth- 
erms of tetracycline are reversible and Langmuirian 
from ethanol and p-dioxane and are almost identical. 
The isotherm is irreversible from chloroform, and a 
constant amount of adsorbate is removed from the so- 
lutions above a certain concentration. An analysis of 
the reversible isotherms showed that at maximum cov- 
erage the ring or polycyclic structure of the molecule 
stands perpendicular to the surface with appropriate 
hydroxyl groups and ketooxygens — bonded to 
the surface. The process of adsorption does not affect 
the chemical integrity of tetracycline. 


149,691 

PB91-198820/GAR PC A03/MF A01 
Food and Drug Administration, Silver Spring, MD. 
Center for Devices and Radiological Health. 
Medications That Increase Sensitivity to Light: A 
1990 Listing. 

J. |. Levine. Dec 90, 26p FDA-91-8280 


The Office of Science and Technology is a major oper- 
ating component of the Food and Drug Administra- 
tion’s Center for Devices and Radiological Health. The 
Office conducts laboratory and field research on the 
human health effects of medical device technologies 
and radiation. The publication provides a listing of 
medications and other agents that may increase sensi- 
tivity to ultraviolet exposure from either sunlight or arti- 
ficial light. It is intended to alert both consumers and 
health professionals to the risk of photosensitization 
and the need for protective measures. 


149,692 

PB91-198838/GAR PC A04/MF AO1 
Food and Drug Administration, Rockville, MD. Center 
for Drug Evaluation and Research. 

Drug Utilization in the United States: 1989. Elev- 
enth Annual Review. 

L. B. Burke, C. Baum, H. M. Jolson, and D. L. 
Kennedy. Apr 91, 52p 

See also PB90-150921. 


The review provides estimates of overall outpatient 
and inpatient drug use in the US in 1989. Approximate- 
ly one-half of the 1.64 billion outpatient prescriptions 
dispensed during the year were for drugs in five major 
therapeutic classes: cardiovascular drugs (241 million 
prescriptions), systemic anti-infectives (224 million), 
psychotherapeutic drugs (133 million) ethical —— 
sics (117 million), and hormones (95 million). The 
twenty-three new chemical entities (NCEs) approved 
during the year by FDA are presented in tabular form 
and outpatient use of the 84 NCEs approved since 
1986 is summarized. Special sections review trends in 
the use of anorectic agents, antidepressant agents, 
beta adrenergic blocking agents, liquid cough/cold 
products in children, anti-Parkinsonian agents, calcium 
channel blockers and angiotensin-converting enzyme 
inhibitors. 


149,693 
PB91-199513/GAR 


202 VOL. 91, No. 18 


PC E05/MF E05 


poe aa! Superieure de Chimie de Montpellier 
rance). 

Etude des Proprietes des Cellules Nerveuses et 
Lymphocytaires vis a vis de Nouveaux Composes 
Possedant des Activities Anticonvulsivantes et 
Anticholinergiques (Study of Nervous and Lym- 
phocytic Cell Properties in Relation to New Com- 
pounds with Anti-Convulsive and Anti-Cholinergic 
Action). 

R. Chicheportiche. 1991, 43p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |’Armement. 


The studies conducted consisted of: (1) investigating 
the regulation of Ach release in nervous cells. A con- 
tinuous measurement test was developed. (2) specify- 
ing how phencyclidines act on their different molecular 
targets. Different ion channels or monoamine trans- 
porters are involved in the immunosuppressant effect 
(lymphocytes) and the anticonvulsive and anesthesic 
effect (nervous tissue) of phencyclidines. (3) measur- 
ing the action of a series of molecules on dopamine 
transport in-vitro and in-vivo. Certain molecules appear 
to be of interest in vigilance and depression. 


Physiology 


149,694 

AD-A234 588/2/GAR 
Boston Univ., MA. 
Mathematical Problems 
Processes. 

Final rept. 1 Oct 89-30 Sep 90. 

N. Kopell. 30 Sep 90, 4p AFOSR-91-0247, 
Grant AFOSR-90-0017 


Two papers were completed during this time, one 
mathematical and one experimental on forced chains 
oscillators, motivated by problems concerning the lam- 
prey CPG for undulatory locomotion. Work continued 
with K. Sivard on interpretation the of experiment, and 
we are preparing a paper on the significance of data 
from split bath experiments. In addition, work was 
started with Bard Ermentrout on the mathematics of 
chains of oscillators with coupling topology more com- 
plicated than the nearest neighbor. This paper deals 
with patterns that form when long inhibitory connec- 
tions are added to local excitatory connections. The 
work was motivated by patterns of movement that 
emerge in early development of vertebrates. 


PC A01/MF A01 
Concerning Rhythmic 


149,695 

AD-A234 658/3/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Smoking, Exercise, and Physical Fitness. 

Interim rept. 

T. L. Conway, and T. A. Cronan. 30 Nov 90, 22p 
Rept no. NHRC-90-43 

Presented in part at the APA, Atlanta, GA, Aug 88. 


Research on smoking and physical activity provides 
strong evidence of smoking’s negative impact and 
physical activity’s positive impact on long-term health. 
However, evidence is lacking on the association be- 
tween smoking and spontaneous exercise activity and 
the independent effects of these factors on physical 
fitness. The present study examined these factors in 
3,045 Navy personnel. Smoking was clearly associat- 
ed with lower exercise levels and lower physical endur- 
ance (cardiorespiratory and muscular) even after con- 
trolling for exercise. Smoking was not related to overall 
body strength (lean body mass) nor percent body fat 
after controlling for exercise. These findings suggests 
that both the direct and indirect links among smoking, 
exercise, and physical fitness should be explored in 
models examining health. 


149,696 

AD-A234 754/0/GAR PC A03/MF A01 
Massachusetts Univ., Amherst. Dept. of Psychology. 
Conference on Eye Movements and Visual Cogni- 
tion Held in Amherst, Massachusetts on August 


Final technical rept. 1 Jan-31 Dec 90. 
K. Rayner. 4 Mar 91, 31p AFOSR-TR-91-0255, 
Grant AFOSR-90-0073 


This report summarizes a conference held in Amherst, 
MA in August 1990. The conference brought together 
investigators interested in a number of topics relevant 


to eye movements and visual cognition. Papers were 
presented on the following topics: (1) Programming 
saccades, (2) Visual Search and Integration, (3) Scene 
Perception, (4) Reading, and (5) Reading and Pictures. 
The conference was very stimulating, the talks were 
excellent, and the participants agreed that the meeting 
was very worthwhile. An edited volume will appear in 
1992 with the conference papers. 


149,697 


AD-A234 958/7/GAR PC A04/MF A01 
Systems Research Labs., Inc., Dayton, OH. 

Eye and Head Response to Peripheral Targets. 
Summary rept. Jan 88-Jul 89. 

W. P. Janson. Aug 89, 73p AAMRL-TR-89-033 
Contract F33615-85-C-0541 


Past studies involving latencies of the eye and head 
have typically been confined to refixations along the 
horizontal periphery, with only limited data available in- 
volving the vertical periphery. Of the existing data in- 
volving the vertical periphery, most have been charac- 
terized by target displacements of less than 20 de- 
grees with scarce head latency data. The present 
study was conducted as a logical follow-up to these 
studies by providing both eye and head latency data 
for refixations involving the horizontal and the vertical 
peripheries. Utilizing a helmet mounted oculometer 
and helmet sight system, response latencies, as well 
as patterns of eye and head movement, were investi- 
gated. The subjects performed a central ongoing 
manual tracking task while periodically receiving visual 
cues to classify letters on one of four peripheral moni- 
tors. 


149,698 


AD-A235 003/1/GAR PC A02/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Psychol- 


ogy. 

Neural Mechanisms of Attention. 

Annual rept. 1 Aug 89-31 Jul 90. 

D. Olton, and H. Egeth. Sep 90, 9p AFOSR-TR-91- 


0242, 
Grant AFOSR-89-0481 


Assessment of attention in animals provides informa- 
tion about the neural mechanisms involved in atten- 
tion, which can help develop computational and cogni- 
tive models that describe in detail the systematic steps 
mediating different types of attention. In order to in- 
crease the applicability of the results from these ex- 
periments to those of humans, the behavioral testing 
procedures have been designed to be as similar as 
possible to those used for humans. The initial behav- 
ioral experiments indicate strong operational and psy- 
chological validity of these tests of attention, providing 
the opportunity to pursue the neural mechanisms in 
the subsequent funding period. 


149,699 


AD-A235 035/3/GAR PC A03/MF A01 
-_— Engineering Lab., Aberdeen Proving Ground, 
M 


Effects of Display Failures and Symbol Rotation on 
Visual Search and Recognition Performance. 
Technical memo. (Final). 

J. J. Decker, C. J. Dye, C. J. Lloyd, and H. L. Snyder. 
Feb 91, 42p Rept no. HEL-TM-4-91 


This study was conducted to investigate the effects of 
display failures and rotation of dot-matrix symbols on 
visual search and recognition performance. The type 
of display failure (cell, horizontal line, vertical line), fail- 
ure mode (On, failures matched the symbols; Off, fail- 
ures matched the background), percentage of cells 
failed (0,1,2,3,4%), and rotation angle (0 deg, 70 deg, 
105 deg) were the variables examined. Results 
showed that displays that exhibit On cell failures great- 
er than 1% significantly affect search time perform- 
ance. Cell failures degrade performance more than 
line failures. Search time and accuracy are best when 
symbols are oriented upright. The effects of display 
failures and rotation angle on search time were found 
to be independent. Implications for display design and 
suggestions for quantifying the distortion caused by ro- 
tation are discussed. 


149,700 


AD-A235 067/6/GAR PC A03/MF A01 
Utah Univ., Salt Lake City. Dept. of Psychology. 





Novel Popout: Effects of Field Unitization and Ex- 
posure Duration. 

Annual rept. 1 Feb 90-31 Jan 91. 

W. A. Johnston, K. J. Hawley, and J. M. Farnham. 2 
Apr 91, 44p AFOSR-TR-91-0439, 

Grant AFOSR-89-0275 


Observers who glimpsed 4-word arrays were probed 
for the locations of particular words. Some words, 
called ‘familiar’, appeared in many arrays; and others, 
called ‘novel’, appeared in only one. Studies conduct- 
ed in the first year showed that familiar words are more 
localizable than novel words when they are not mixed 
together in the same array but that this difference is 
diminished, and often reversed, when a single novel 
word is arrayed with 3 familiar words. Thus, familiar 
arrays are more perceptible than novel arrays, but 
novel words popout from familiar fields. Nine new stud- 
ies were conducted in the second year. Experiments 1- 
4 examined properties of the familiar fields from which 
novel words popout. Exp. 1 and 2 showed that single 
prior presentation of either the individual words com- 
prising the familiar field or the field as a whole does not 
suffice to produce robust novel popout. Exp. 3 demon- 
strated that, whereas relatively few repetitions of an 
array are necessary to render it more preceptible than 
a novel array, relatively many repetitions are neces- 
sary to yield novel popout. In Exp. 4, all the familiar 
words in an array had been presented many times in a 
prior familiarization phase. However, these words had 
either always or never before appeared together. That 
is, familiar fields were either unitized or nonunitized. 
Novel words popped out only from utilized familiar 
fields. We attribute novel popout to the rapid, automat- 
ic orientation of attention to a local perturbation of an 
otherwise unitized perceptual field. 


149,701 

AD-A235 114/6/GAR PC A03/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

P300 Component of the Auditory Event-Related 
Potential: interlaboratory Consistency and Test- 
Retest Reliability. 

Final rept. Oct 88-Sep 89. 

L. J. Trejo, M. Iniow, R. R. Stanny, W. A. Morey, and 
S. Makeig. Mar 91, 47p Rept no. NPRDC-TR-91-6 


The auditory evoked potential in a signal classification 
task using rare and frequent tones was measured by 
four independent laboratories, to assess the test- 
retest reliability and interlaboratory consistency of the 
P300 component. Across. laboratories, 61 male sub- 
jects (three samples of military subjects, n= 25, n= 18, 
and n=8; one sample of college students, n=10), 
ranging between 18 and 49 years of age were tested. 
With few exceptions, all experimental and subject fac- 
tors were controlled. At each of three electrode sites 
(Fz, Cz, Pz), peak amplitude, lw latency, and root- 
mean-square amplitude (RMSO, of the P300 were 
computed for each subject in test and retest condi- 
tions. Statistical analyses of the data supported three 
strong inferences: (1) test-retest reliability and interla- 
boratory consistency of P300 measures is high for 
RMS amplitude, lower for peak amplitude, and lowest 
for peak latency; (2) recordings from site Pz provide 
higher reliability and consistency than sites Fz or Cz; 
and (3) the RMS amplitude of P300 is negatively corre- 
lated with reaction time to correctly classify rare tones. 
The data support the notion that (Event Related Po- 
tential) components, such as P300, can be reliably 
measured by different laboratories, with a test-retest 
correlation coefficient of 0.8 or higher. 


149,702 

AD-A235 164/1/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Dept. 
of Psychology. 

Integration of Neurobiological and Computational 
Analyses of the Neural ork Essentials for 
Conditioned Taste Aversion. 

Final progress rept. 15 Dec 88-14 Mar 91. 

K. C. Chambers. 29 Apr 91, 15p 

Contract NO0014-89-J-1296 


The general goal of this project was to determine the 
neural basis of learning and memory, that is, how the 
brain stores and retrieves memory. The special form of 
learning which was the focus of this project was condi- 
tioned taste aversions, learned aversions to the taste 
of food or fluid when consumption of that substance is 
followed by illness. Studies were made of the illness 
pathway and illness-taste integration pathway. Condi- 
tions under which endogenous substances act as ill- 
ness-inducing agents were determined, techniques to 


study neural substrates for those substances as well 
as exogenous toxins were developed and evidence re- 
futing hypotheses —— the role of particular brain 
areas as substrates for illness-integration was ob- 
tained. Endogenous factors that modulate the acquisi- 
tion and extinction of conditioned taste aversions were 
also identified. Variations in endogenous hormone 
levels, availability of water, and age alter the facility 
with which an aversion is learned and unlearned. Final- 
ly, a neural model encompassing the illness pathway, 
the taste pathway, the behavioral pathways, and the 
modulatory pathways was developed. 


149,703 

AD-A235 220/1/GAR PC A03/MF A01 
New Hampshire Univ., Durham. Hans-Lukas Teuber 
Vision Lab. 

Receptoral and Neural —— 

Annual rept. 1 Nov 89-31 Oct 90. 

R. A. Smith. 23 Mar 90, 21p AFOSR-TR-91-0244, 
Grant AFOSR-89-0126 


Some difficult technical problems were dealt with in 
1990. These fell in two major areas; (1) attempts to 
replicate Williams’ observations of receptoral aliasing, 
and (2) mapping of the functional structure of the para- 
fovea. Several successful studies were performed in 
these areas, notably; (1) the development of a precise 
new method for measuring fixation accuracy using 
after-images, and (2) studies of spatial summation for 
isoluminant spots in the parafovea. In addition, a com- 
puter model was designed that produces sample gan- 
glion cell lattices and models the process of chromatic 
identification. Finally the study of stereoscopic mecha- 
nisms was continued by systematically correlating four 
different quantitative measures of stereopsis, all pre- 
sented on the same apparatus under identical condi- 
tions. 


149,704 

AD-A235 268/0/GAR PC A01/MF A01 
Texas Univ. at San Antonio. 

Analysis of Visual Loss from Retinal aoa. 
Annual technical rept. 1 Sep-30 Nov 

H. Longbotham. 12 Jul 90, S AFOSR TR- 91-0501, 
Grant AFOSR-89-0490 


Papers 1, 2, and 3 deal with the theory of Order Statis- 
tic filters. These nonlinear filters have proven useful for 
filtering impulsive, bursty, and additive i.i.d. noise. They 
are being used to analyse VEP (visual evoked poten- 
tial) data here at USAFSAM/RZV. Paper 4 outlines 
their usefulness in the case of any periodic signal and 
as an example, their usage on VEP data taken here at 
USAFSAM/RZV. Papers 5 and 6 are our first efforts in 
the hexagonal sampling scheme. Paper 5 deals with 
the recording, manipulation and storage of hexagonal- 
ly sampled data. Many other authors have worked on 
hexagonally sampled data for various optimality rea- 
sons. In paper 6 we were able to show that ANN’s for 
pattern classification were more easily trained (they 
were trained more quickly and would recognize more 
patterns) when sampled hexagonally. Paper 7 is the 
= paper that is not directly related to my research at 

AFB. | decided | had to go back and present my work 
(masters thesis) in Quasi-Perfect codes due to the 
recent interest shown at IBM in double error correcting 
codes. 


149,705 

AD-A235 290/4/GAR PC A01/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 
Relationships between Manual Reaction Time and 
Saccade Latency in Response to Visual and Audi- 
tory Stimuli. 

Final rept. Oct 88-Oct 89. 

E. J. Engelken, K. W. Stevens, and J. D. Enderle. 
Apr 91, 5p Rept no. USAFSAM-JA-90-41 

Availability: Pub. in Aviation, Space, and Environmen- 
tal Medicine, p315-318 Apr 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


149,706 

AD-A235 337/3/GAR PC A12/MF A02 
Aerojet Electronics Systems Div., Azusa, CA. 
Proceedings of the Annual Meeting of the UIPS 
Commission on Gravitational Physiology (12th) 
Held in Leningrad, USSR = 14-18 October 1990. 
Final rept. 1 Sep 90-31 Aug 9 

N. Pace. 16 Apr 91, 252p REOSR: TR-91-0442, 

Grant AFOSR-90-0320 


No abstract available. 


149,710 
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Psychiatry 


149,707 

DE91010237/GAR PC A03/MF A01 

Lawrence meee | Lab. hr 

Comparison of three physiologically-based phar- 
inetic models of benzene 


macok on oe 

F. Y. Bois, T. J. Woodruff, and R. C ar. 21 Dec 
90, 33p LBL-29970 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


We assess the goodness of fit of three physiologically- 
based models of benzene pharmacokinetics to experi- 
mental data in Fischer-344 rats. These models were 
independently developed and published. Large differ- 
ences in the quality of the fit are observed. In addition, 
the parameter values leading to acceptable fits are 
spread over the entire range of physiologically plausi- 
ble values and can be quite different from average or 
standard values. On the other hand, choosing stand- 
ard values for the parameters does not ensure good 
predictions of all tissue levels. These results empha- 
size the difficulty of a rigorous calibration of physiologi- 
cal models, and the need for further research in this 
area. For risk assessment purposes, simpler models, 
making equivalent use of the crucial data, are probably 
preferable. 29 refs., 6 figs., 2 tabs. 


149,708 


MIC-91-03498/GAR PC E12/MF E01 


Medical Research Council owes. Ottawa (Ontario). 
Time is now: A report on the Workshop 
and Mental Health (1989: Ottawa, Ont.). 
c1990, 145p 
Text in English and French (Bilingual). 


on Aging 


The purposes of this report are: 1) to summarize the 
presentations and discussions at the aging and mental 
health workshop, and 2) to provide recommendations 
to the Medical Research Council as input to the Coun- 
cil’s plans for the direction and funding of medical re- 
search in Canada in future years. Summaries of pres- 
entations are given for theme sessions on: Molecular 
biology, environmental toxicology, neuroregeneration, 
neurochemistry/animal models, psychogeriatrics, epi- 
demiology, and new therapeutic developments. Also 
included are the keynote address, closing remarks, 
conclusions, program outline, and a list of workshop 
attendees. 


149,709 

MIC-91-03503/GAR PC E07/MF E01 
Communications Research Centre, Ottawa (Ontario). 
Neural and optical neural networks. 

CRC report no. 1434. 

K. L. Sala. c1991, 81p 


This report presents an overview of neural and optical 
neural network technologies. It includes detailed de- 
scriptions of some of the more important paradigms, 
such as single- and multi-layer perceptrons, backpro- 
Ppagation, Hopfield networks, associative memories, 
and stochastic learning. Optical neural networks are 
discussed from the point of view of implementations 
based upon the use of linear or nonlinear, two-dimen- 
sional optical elements such as spatial light modula- 
tors or bistable etalon arrays and those based upon 
the use of holographic elements. General conclusions 
regarding the present and future directions for neural 
and optical neural network research are presented 
along with specific recommendations for the conduct 
of an intramural/extramural research program into op- 
tical neural networks. 


Psychiatry 


149,710 

AD-A234 583/3/GAR PC A11/MF A02 

Army Health Care Studies one Clinical Investigation 

Activity, Fort Sam Houston, TX 

Proceedings User’s Stress Workshop (7th) Held in 

San Antonio, Texas on December 10-15, 1989: 

Training for Psychic Trauma. 

Final rept. Dec 89-Dec 90. 

A. D. Mangelsdorff. Dec 90, 246p Rept no. HCSCIA- 
CR91-001 


The proceedings document the presentations at a 


workshop conducted in December 1989 on the train- 
ing programs designed for managing psychological 
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trauma and stress. The interaction between local, na- 
tional, and international efforts was examined. 


149,711 

AD-A234 976/9/GAR PC A03/MF A01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 

Incentive Learning Approach to Decision Making. 
T. R. Cutmore, and R. J. Beninger. Jan 91, 18p Rept 
no. DCIEM-91-13 


Incentive learning (IL) theory describes a process 
whereby an organism learns to orient towards, ap- 
proach and manipulate certain stimulus objects in the 
environment. More generally, IL is a process which 
leads to a decision making capability. The history of 
development of this theory has its origins in the work of 
behaviorist such as Hull and Spence in the middle part 
of this century. More recently, IL theory has been con- 
siderably refined by advances in the neurosciences 
with the study of the biochemical basis of learning. In 
particular, the neurotransmitter dopamine has been 
implicated as an important mediator of IL in the brain. 
The importance of dopamine and IL in human behavior 
is indicated by the significant impairments evident in 
schizophrenia and the effects of neuroleptic drugs. A 
neuronal model is presented which summarizes these 
recent developments. A computational model is then 
outlined which gives a formal description of the neur- 
onal model. Finally, it is suggested that IL theory may 
be useful in understanding human decision making 
and furthermore that the computational model may be 
an important tool for designing and implementing com- 
puter programs which have decision making capabili- 
ties. 


149,712 

PB91-201053/GAR PC A17/MF A02 
Harvard School of Public Health, Boston, MA. 
Refinement of the Development of a Resource- 
Based Relative Value Scale for Psychiatrist Serv- 
ices. 

Final rept. 

W. C. Hsiao, R. Dorwart, E. Rodriguez, N. Causino, 
and E. R. Becker. 31 Jan 91, 377p NIMH-91-04 
Contract PHS-278-87-0024 

Sponsored by National Inst. of Mental Health, Rock- 
ville, MD. Div. of Applied and Services Research. 


The National Institute of Mental Health has completed 
a contract project to develop and refine a Resource- 
Based Relative Value Scale (RBRVS) for psychiatrist 
procedures and services as a possible basis for reim- 
bursement to this class of providers by the Medicare 
Part B Program. The research developed a relative 
value scale that establishes a numerical relationship 
among the various physicians’ services for which pay- 
ments may be made. The report describes the history 
of the development of similar types of scales for psy- 
chiatrist services; the research design employed in de- 
veloping and refining the scale, including the various 
components of the scale, which establishes the values 
of the specific services in relation to other physician 
specialties; and assesses the feasibility of implement- 
ing the scale within the Medicare Part B Program. 


Public Health & Industrial Medicine 
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AD-A234 814/2/GAR PC A01/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

Lyme Disease in South America. 

Journal article. 

J. T. Need, and J. Escamilla. 1991, 3p Rept no. 
NMRI-91-13 

Availability: Pub. in Jnl. of Infectious Diseases, v163 
p681-682 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


As a preliminary step in the determination of the pres- 
ence or absence of Lyme borreliosis in Peru, a retro- 
spective serum survey was conducted. Serum sam- 
ples of a group of 216 individuals (males = or >10 
years old), chosen as a high risk pom due to their 
agricultural profession, were tested for the presence of 
antibodies to Borrelia burgdorferi antigen. For this 
survey, a commercially available ELISA kit (Cambridge 
Bioscience, Worcester, MA), utilizing antigen-coated 
microdilution plates was used. This test kit was recent- 
ly reviewed and compared to Western Blot analysis; 
the sensitivity and specificity were 89% and 100%, re- 
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spectively. Of the 216 sera tested, 4, or nearly 2%, 
were positive for antibody to B. burgdorferi (positive 
sera were run a second time for reconfirmation). Due 
to the nature of a retrospective survey, limited clinical 
data were available on the positive patients. One of the 
four antibody-positive patients was acutely ill with hep- 
atitis B and rapid plasma reagin-positive and weakly 
reactive on the fluorescent treponemal absorption 
test. 


149,714 

AD-A234 854/8/GAR 
Armstrong Lab., Brooks AFB, TX. 
— Occupational Iliness Annual Summary for FY 
1 


PC A03/MF A01 


Final rept. 
J. K. Grayson. Mar 91, 47p Rept no. AL-TR-91-0036 


This report summarizes occupational illness reports for 
fiscal year 1990 in extensive detail. Historical data, 
covering fiscal year-1986 through 1989 are included 
for comparison. Abstracted data from special epidemi- 
ological studies using USAF occupational illness data 
are presented. An analysis of current trends is includ- 
ed in the discussion. 


149,715 

DE91011257/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Evaluation of P-101 ‘Orientation to Occupational 
Safety Compliance in DOE’ pilot course taught in 
Richland, Washington, February 19-March 1, 1991. 
R. W. Vinther. Apr 91, 32p PNL-7677 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes trainee evaluations for the 
DOE Safety Training Institute’s pilot course, “‘Orienta- 
tion to Occupational Safety Compliance in DOE,” 
which was conducted February 19, 1991--March 1, 
1991 at Richland, Washington. Trainee evaluations 
were very favorable. They reported that their knowl- 
edge and familiarity with the OSHA standards were 
greatly enhanced through the presentation of the 
course. The first part of the report summarizes the 
quantitative course evaluations that trainees provided 
upon completion of the course and provides a tran- 
script of the trainees’ written comments. The second 
part summarizes results from the trainee knowledge 
survey and the final examination designed to measure 
the knowledge gained from the course. The third part 
of the report summarizes course modifications and 
recommendations for improvement. 


149,716 

DE91011259/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Evaluation of M-101 hens ag | Occupational 
Safety in DOE’ courses taught in Richland, Wash- 
ington and Los Alamos, New Mexico, January-Feb- 
any 1991. 

R. W. Vinther. Apr 91, 58p PNL-7669 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes trainee evaluations for the 
DOE Safety Training Institute’s course, “Managing Oc- 
cupational Safety in DOE”, which was conducted four 
times in January 1991. The first course was a Pilot 
Course conducted January 8--9, 1991 at Richland, 
Washington. A second course was taught in Richland 
on January 17--18, 1991. The last two classes were 
taught January 29--30, 1991 and January 31--February 
1, 1991 in Los Alamos, New Mexico. Trainee evalua- 
tions were generally favorable. They reported that the 
course was especially helpful in the area of manage- 
ment commitment and employee involvement. Most 
respondents would recommend this course to others. 
Trainees offered suggestions for modifying the course; 
these are summarized and described in the report. All 
written comments were transcribed and are presented 
in Appendixes A--D. No examinations were adminis- 
tered for these four courses. 


149,717 

N91-22703/3/GAR PC A04/MF A01 
Texas Univ. at El Paso. Dept. of Electrical Engineering. 
interdisciplinary Investigations in Support of 
Project Di-MOD. 

Semiannual eo ng Report, ne 1990 - Apr. 1991. 
S. A. Starks. 1991, 61p NAS 1.26:188098, NASA- 
CR-188098 

Contract NAG2-670 


Interdisciplinary investigations in support of project DI- 
MOD are discussed. The following subject areas were 


covered: (1) potential extensions of Project DI-MOD to 
additional sites in Central America; (2) human migra- 
tion patterns and their impact on malaria transmission; 
and (3) an investigation into possible computer-based 
approaches to the analysis of remotely sensed multi- 
spectral data. 


149,718 


PB91-193938/GAR PC A07/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Div. of Physical Sciences and Engineering. 
Evaluation of Glove Bag Containment in Asbestos 
Removal. 

B..A. Hollett, P. A. Froehlich, P. E. Caplan, T. C. 
Cooper, and S. A. Shulman. Oct 90, 131p 

Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Office of Research and Development. 


The report examines the effectiveness of the glove 
bag control method to prevent asbestos emissions 
during the removal of asbestos-containing pipe lag- 
ging. Glove bags have been used for asbestos remov- 
al without supplemental engineering controls or respi- 
ratory protection. Workplace airborne asbestos expo- 
sures were determined during asbestos removal oper- 
ations in four public schools. The same work crew re- 
moved asbestos-containing pipe lagging in all four 
schools. Personal exposures to airborne fibers were 
determined using NIOSH Method 7400 phase contrast 
microscopy (PCM) methods. Exposure measurements 
determined from personal samples indicated short- 
term exposures as os ¢- as 9.0 f/cc and time-weighted 
average exposures of 0.3 f/cc occurred during asbes- 
tos removal operations. In conjunction with the U.S. 
Environmental Protection Agency, additional evalua- 
tions were made to measure residual work site con- 
tamination resulting from incomplete glove bag con- 
tainment. Airborne asbestos contamination was deter- 
mined in the work area before and after removal. Ag- 
gressive and nonaggressive sampling techniques 
were used for collecting area samples both before re- 
moval, and after removal and subsequent cleaning. 
Sample analysis was performed using both PCM and 
transmission electron microscopy (TEM) methods. 
Samples taken during nonaggressive sampling proce- 
dures and analyzed by PCM typically indicated con- 
centrations below 0.01 f/cc, both for pre- and post- 
removal. TEM analysis of side-by-side samples detect- 
ed much higher asbestos concentrations than PCM. 
Exposure concentrations found at these four schools 
indicate that glove bags, as used during the study, did 
not completely contain the asbestos being removed. In 
three of the four facilities studied, workers were ex- 
posed to airborne asbestos concentrations above the 
OSHA PEL. The asbestos concentrations observed in 
the last of the surveys indicated that glove bags may 
provide some degree of containment under certain 
conditions. 


149,719 


PB91-193953/GAR PC A10/MF A02 
Department of Housing and Urban Development, 
Washington, DC. Office of Policy Development and 
Research. 

Comprehensive and Workable Plan for the Abate- 
ment of Lead-Based Paint in Privately Owned 
Housing. 

Report to the Congress. 

S. Weitz, R. P. Clickner, A. Blackburn, and D. 
Buches. 1991, 219p 


The report proposes a balanced and comprehensive 
plan designed to overcome the barriers that have in- 
hibited efforts to address the hazards of lead-based 
paint in the past, and to support State and local gov- 
ernments and the private sector in the difficult but nec- 
essary task of reducing these hazards in American 
homes. The report focuses on lead paint abatement, 
as mandated by the Congress. 


149,720 


PB91-196253/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. 
Drinking Water Research Div. 

Analysis of Inactivation of ‘Giardia lamblia’ by 
Chlorine. 

Journal article. 

R. M. Clark, E. J. Read, and J. C. Hoff. c1989, 13p 
EPA/600/J-89/533 

Pub. in ASCE Jnl. of Environmental Engineering, v115 
n1 p80-90 Feb 89. ym in cooperation with Com- 
puter Sciences Corp., Cincinnati, OH. 





Amendments to the Safe Drinking Water Act (PL-93- 
523) highlight the hie ge problem of waterborne 
disease by mandating the EPA to promulgate: (1) Cri- 
teria by which filtration will be required for surface 
water supplies; and (2) disinfection requirements for all 
water supplies in the United States. There is interest 
on the part of the EPA in applying the Ct concept for 
determining the inactivation of Giardia lamblia cysts as 
a key criterion for determining exceptions to the filtra- 
tion rule. If a utility, in addition to meeting other require- 
ments, can demonstrate that through effective disin- 
fection, manifested by a sufficient Ct value, it can 
reduce Giardia levels by 99.9%, then it will be exempt- 
ed from surface water filtration. In the paper, a model 
for calculation of Ct values based on animal infectivity 
data is developed. The model, based on first-order ki- 
netics, relates Ct values to chlorine concentration, pH 
and temperature. The model predictions are compared 
to laboratory data. 
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PB91-197731/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
py WV. Div. of Safety Research. 

‘atal Accident Circumstances and Epidemiology 
(FACE) Report: Two Construction Workers Elec- 
trocuted When Crane Contacts One Phase of a 
13.4 KV System in Tennessee, June 26, 1985. 

2 Jul 85, 7p FACE-85-29 


On June 26, 1985, two construction workers were 
electrocuted and two were injured when the crane lift- 
ing a steel bucket of concrete came in contact with a 
13.4 kilovolt distribution line. The workers were em- 
ployed by a construction, engineering, and develop- 
ment firm that was constructing a department store at 
the same time that a three phase 13.4 kilovolt distribu- 
tion line was being installed. Three construction work- 
ers were in an 8 foot deep excavation pouring con- 
crete for a footer. Two workers were holding the 
bucket in position, while the third worker was grasping 
the bucket’s release handle. The crane operator heard 
a loud pop, and then saw the workers lying in the ditch. 
The crane operator moved the crane away from the 
power lines, and then he and other workers adminis- 
tered cardiopulmonary resuscitation. Two of the work- 
ers were later pronounced dead, and the third worker 
(who was wearing rubber boots) suffered severe elec- 
trical burns. It is recommended that employers should 
enforce existing regulations concerning crane oper- 
ations in the vicinity of overhead power lines and that 
utilities should notify property owners or contractors 
who may be affected by the energization of a newly 
installed distribution system, that* the system has 
indeed been energized. 
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PB91-197749/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
pee yee WV. Div. of Safety Research. 

‘atal Accident Circumstances and Epidemiology 
(FACE) Report: County Worker Dies in Tennessee, 
August 28, 1985. 

29 Aug 85, 7p FACE-85-43 


On August 28, 1985, a 25 year old county highway 
worker was electrocuted when the 20 foot steel handle 
of a modified post hole digger he was holding made 
contact with a 7200 volt power line. On the day of the 
accident the road crew was performing maintenance 
work on a clogged section of pipe in an open drainage 
ditch. There was a 7200 volt power line about 20 feet 
above the drain pipe. The post hole digger had been 
modified by replacing the wooden handles with a 20 
foot length of 2 inch steel pipe. After the victim had 
cleaned out one half of the drain pipe, he removed the 
modified post hole digger from the drain pipe and held 
it on end at the side of the ditch. He then began to 
move the modified post hole digger to the opposite 
end of the drain pipe. The handle of the modified post 
hole digger contacted the 7200 volt power line and the 
victim was electrocuted. It is recommended that the 
employer should initiate a safety policy that addresses 
specific tasks performed by the employees, identifies 
safety hazards, and stresses safety training. The em- 
ployer should also have provided proper equipment to 
do the task assigned. The use of a nonconductive ma- 
terial for tool handles should be considered. 


149,723 

PB91-197756/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
gantown, WV. Div. of Safety Research. 


Fatal Accident Circumstances and Keidomiaiegy 
(FACE) Report: Mobile Home Assemb' 
Worker Is Electrocuted in Ohio, August 13, 1905. 
15 Aug 85, 7p FACE-85-41 


On August 13, 1985, a mobile home assembly line 
worker was electrocuted when he came in contact with 
the exterior of a mobile home (home 1) that was elec- 
trified because of a short in the wiring of another 
mobile home (home 2) on the assembly line. The 
victim was employed by a mobile home manufacturing 
firm that employed about 95 laborers. Four workers 
were in the process of installing the metal roof on 
home 1 at the metal roof station of the assembly line. 
After the electrical system has been installed, electri- 
cal power is connected to mobile homes on the as- 
sembly line. Home 2 had a hot to ground short due to 
an exterior nail which pierced the wiring in the wall; the 
ground wire was not connected. Line roll chains con- 
nected the metal frames of these homes, so that the 
metal exterior of home 1 was electrified. The victim at- 
tached a vise grip clamp to the edge of the metal roof, 
and grabbed a come/a/long to connect it to the 
clamp; he provided a path to ground and was electro- 
cuted. The 1080 voit dielectric strength test was being 
used on the assembly line at the time of the incident. 
This test, performed prior to the incident, did not locate 
any shorts in home 2. In this case the hot to ground 
short could have occurred after the test was per- 
formed, because exactly when the short occurred was 
never established. Recommendations include enforc- 
ing regulations for grounding of moile homes and using 
the 900 volt dielectric strength test between live parts 
and the mobile home ground after all exterior screws 
and nails are in place. 
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PB91-197780/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
per WV. Div. of Safety Research. 

‘atal Accident Circumstances and Epidemiology 
(FACE) Report: Production Welder Electrocuted in 
Ohio, July 29, 1985. 

13 Aug 85, 7p FACE-85-38 


On July 29, 1985, a 29 year old male production 
welder, an employee of a metal fabrication company, 
was plugging the cord to a portable welder into an ex- 
tension cord when he was electrocuted. The male end 
of the extension cord was four pronged and the female 
end was spring loaded. He plugged the male end of 
the extension cord into the receptacle, and then 
picked up the plug of the welder and the extension 
cord and connected them together. When he complet- 
ed the connection, the outside metal casing of the plug 
on the welder became energized and the victim was 
electrocuted. Inspection later revealed that the female 
end of the extension cord had been broken and that 
the spring, the cover plate, and a piece of the mela- 
mine casing were completely missing from the face of 
the female connector. The ground prong of the welder 
was inserted 90 degrees clockwise from the ground 
terminal, so that the normally grounded metal cover on 
the welder plug was electrified. This would not be pos- 
sible with a plug that was complete and intact. The 
victim was completely deaf in one ear and suffered 
from diminished hearing in the other ear. If the exten- 
sion cord had been dropped at the site by the victim, 
he may not have heard the plug break. Recommenda- 
tions include training employees to recognize hazards 
associated with electrical energy and to inspect electri- 
cal parts before use, avoiding the use of extension 
cords as a substitute for fixed wiring, and replacing the 
melamine connector with a connector that can take 
the abuse to which it may be subjected during use. 


149,725 
PB91-197798/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
= WV. Div. of Safety Research. 

atal Accident Circumstances and Epidemiology 
(FACE) Report: Brick Worker Electrocuted in Geor- 
gia, July 8, 1985. 
12 Aug 85, 7p FACE-85-37 


An employee for a brick sales and delivery company 
was electrocuted when the boom on a truck mounted 
crane he was operating contacted a 7200 volt power 
line. The employer was a brick sales and delivery com- 
pany that e! “ae four full time drivers and nine other 
employees. On the morning of the accident the driver 
of the company’s only truck mounted crane with a rais- 
ing boom delivered a load of bricks to a contractor who 
was constructing brick manholes as part of a highway 
widening project. He turned on the sixteen horsepower 
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motor that ran the crane, picked up the pendant con- 
troller, and inadvertently raised the boom into the 7200 
volt power line. The driver was electrocuted and col- 
lapsed on the ground near the truck. The surge of elec- 
tricity blew out 16 of the 18 steel belted truck tires. 
Recommendations include developing better methods 
to increase driver awareness of job site hazards and 
enforcing regulations concerning crane operations. 


149,726 
PB91-197822/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
= WV. Div. of Safety Research. 

atal Accident Circumstances and Epidemiology 
(FACE) Report: Roofer Electrocuted When Ladder 
Contacts 7200-Voit Power Line, October 20, 1988. 
21 Mar 89, 6p FACE-89-16 


On October 20, 1988, a 23 year old male roofer was 
electrocuted when the 40 foot aluminum extension 
ladder he was positioning contacted an overhead 7200 
volt power line. The victim had been a partner with his 
uncle in a roofing company for 5 years. On the day of 
the incident, the victim and three other men were re- 
placing the asbestos shingles on a church roof. A 
power line was about 15 feet from the side of the 
church, and about 35 feet above the ground. The 
victim descended one of the two 40 foot aluminum ex- 
tension ladders in use. He then began to move the 
ladder, extending it still higher. He was warned by a 
coworker (the victim’s cousin) about the power lines 
but insisted on continuing in this activity. The ladder 
contacted the overhead wires and the coworker at- 
tempted to pull the victim from the ladder; the cowork- 
er received an electrical shock. The ladder broke con- 
tact with the power line and fell. The uncle began car- 
diopulmonary resuscitation (CPR) on the unconscious 
coworker; when he responded, the uncle started CPR 
on the victim. Both workers were transported to a hos- 
pital by a rescue squad. The victim was pronounced 
dead; the cause of death was listed as electrocution. 
The coworker was hospitalized. The uncle indicated 
that the victim had been unusually distracted for the 
two days prior to the incident and was totally aware of 
the electrical hazard presented by the power line. Rec- 
ommendations are made concerning the use of alumi- 
num ladders when there is a possibility of contact with 
power lines, covering power lines with insulating hoses 
or blankets, and development of a safety program. 


149,727 
PB91-197848/GAR 
National Inst. for Occupational Safety and Health, Mor- 
ga antown, WV. Div. of Safety Research. 

‘atal Accident Circumstances and Epidemiology 
(FACE) Report: Two Sanitation Employees Die in 
Confined Space in Kentucky, August 24, 1985. 

30 Aug 85, 8p FACE-85-44 


PC A02/MF A01 


On August 24, 1985, two sanitation employees at a 
waste water treatment facility in Kentucky died in a 
siudge distribution chamber. A 25 year old shift fore- 
man and a 32 year old operator were taking sludge 
samples from the chamber. The clear Plexiglas cover 
was removed from an opening in the top of the cham- 
ber so that samples could be taken using a cup at- 
tached to a rod. When the cover was replaced, it 
broke, and the pieces fell into the chamber. The shift 
foreman was notified of this, and it was decided to use 
an extension ladder to enter the chamber. The moni- 
toring camera was moved aside, apparently to make 
room for the ladder. A worker in the area noticed the 
unattended ladder, and investigated. The victims were 
found lying face down at the bottom of the tank in the 
sludge. The victims were retrieved from the chamber 
by emergency squad members using self contained 
breathing apparatus. The chamber was latter found to 
have a hydrogen-sulfide (7783064) level in excess of 
500 parts per million. Recommendations include de- 
velopment of policies and procedures for confined 
space entry, training workers in confined space entry 
procedures, placing warning signs near points of 
access to potentially hazardous areas, and installing 
an improved opening cover for the sludge distribution 
chambers. 
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PB91-198010/GAR PC A07/MF A01 
Mine Safety and Health Administration, Denver, CO. 
Annual Report of the Secretary of Labor under the 
Federal Mine Safety and Health Act of 1977: Fiscal 
Year 1988. 

1991, 142p 

See also DE90003751. 
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The annual report for FY 1988 covers the period from 
October 1, 1987, through September 30, 1988. The 
report is intended to present a broad picture of the 
Agency's activities. Charts and statistical tables pro- 
viding further details are included in an appendix. Data 
on worktime, employment, and injuries presented in 
the report are compiled from information supplied by 
mine operators on a mandatory basis. Unless other- 
wise noted, data on mine office workers are included in 
the figures reported. It should be noted that the data 
cover only mining operations subject to the 1977 Act 
and do not include oil and gas extraction activities. Re- 
portable injuries include fatalities, ‘nonfatal injuries 
with days lost’ injuries (NFDL injuries) and ‘no-days- 
lost’ injuries (NDL injuries). The category of NFDL inju- 
ries includes cases in which the accident victim missed 
a day or more of work, and cases in which the victim 
continued to work but was put on light duty for a day or 
more. NDL injured include cases in which the miner 
lost no time from the job, but needed medical treat- 
ment. 
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PB91-198143/GAR PC A03/MF A01 
Federation of American Societies for Experimental Bi- 
ology, Bethesda, MD. Life Sciences Research Office. 
Guidelines for the Assessment and Management 
of Iron Deficiency in Women of Childbearing Age. 
Technical rept. 

S. A. Anderson. Feb 91, 47p 

Contract FDA-223-88-2124 

Sponsored by Food and Drug Administration, Wash- 
ington, DC. Center for Food Safety and Applied Nutri- 
tion. 


The report provides guidelines, developed by an 
expert panel, for the assessment and management of 
iron deficiency during the reproductive years. Mainte- 
nance of adequate iron stores in women of childbear- 
ing age is a health issue for women in the U.S. The 
prevalence of iron deficiency is relatively high for this 
group of women. Selective intervention targeted for 
women with iron deficiency as a means of improving 
the iron status of the group is the guidance provided by 
the report. 
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PB91-199653/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). 

identificatie en Kwantificering van ‘Escherichia 
coll’ door Bepaling van de beta-Giucuronidase - 
Activiteit (Use of beta-Glucuronidase Activity 
as an Identification Characteristic and Quantifica- 
tion for Escherichia-Coll). 

F. M. Schets, and A. H. Havelaar. Sep 90, 35p 
RIVM-148608001 

Text in Dutch; summary in English. 

Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


The determination of E. coli as a fecal indicator for sur- 
face- and drinking water according to NEN 6261 is 
based on the ability of E. coli to produce indole from 
tryptophan. E. coli is also able to use the constitutive 
enzyme beta-glucuronidase to produce the fluorescent 
methylumbelliferyl from the substrate 4-methylumbelli- 
feryl-beta-D-glucuronide (MUG). The report describes 
research on the possibility to use the beta-glucuroni- 
dase-activity as an identification-characteristic for E. 
coli. 14% of the isolated E. coli strains was found to be 
beta-glucuronidase-negative at 44 C. 24% of these 
strains showed a positive beta-glucuronidase-reaction 
at 37 C. Two percent of the isolated E. coli strains was 
indole-negative and four percent of strains other than 
E. coli gave false positive reactions in the test. There 
were no false-positive beta-glucuronidase reactions. It 
is concluded that the indole-reaction gives better re- 
sults than the beta-glucuronidase-reaction. The inter- 
pretation of the beta-glucuronidase-reaction is more 
difficult and it gives more false-negative results. 


149,731 


PB91-199661/GAR PC A04/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). 
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Risicofactoren voor (Overdracht van) HIV-infectie: 
Verschillen Tussen Bloeddonoren en Niet-Don- 
oren. Deel 1. Demografie Donoren en Algemene 
Bevolking (Risk Factors for (Contamination of) 
HIV-Infection: Differences between Blood ors 
and Non-Donors. Part 1. Demographic Description 
of Donors and General Population). 

A. P. M. Los, and L. H. Lumey. May 90, 60p RIVM- 
528913001 

Text in Dutch; summary in English. 

Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


The objective of the study is to establish whether esti- 
mates of HIV prevalence among blood donors can be 
used to estimate HIV prevalence in the general popu- 
lation. As the first step a demographic description of 
both populations is required. As a second step appro- 

iate controls must be selected in case control stud- 
ies of sexual behavior of donors and non-donors. 
Three demographic variables (age, sex, and city size) 
of all donors (n=39,491) and all non-donors 
(n=636,832) were compared in a well defined geo- 
graphical region in the North of the Netherlands. The 
concentration of donors is defined as donor density 
(proportion of donors in the general population aged 
18 to 65 years). Donor density varies from 1 to 24% 
and appears to be relatively large in small communities 
(< 5,000 residents). Donor density is also large in the 
city of Groningen. All three demographic variables se- 
lected (age, sex, and city size) were independently as- 
sociated with donorship. In addition, an interaction be- 
tween sex and age was observed. For males, the odds 
ratios (ORs) for donors versus non-donors in the age 
categories 26-35, 36-45, 46-55, 56-65 are 4.22, 6.47, 
5.72, and 3.12. In females the ORs are 2.1, 1.92, 1.24, 
and .62 (age 18-25 is reference category). 


149,732 

PB91-199919/GAR PC A03/MF A01 

Health Effects Research Lab., Research Triangle 

Park, NC. Environmental Toxicology Div. 

Deve t_ of Surrogate Lung Systems with 

Controlied Thermodynamic Environments to 

Study Hygroscopic Particles: Air Pollutants and 
rmac ic Drugs. 

Journal article. 

T. B. Martonen. c1990, 22p EPA/600/J-90/505 

Pub. in Particulate Science and Technology, v8 n1 -2 

p1-20 Mar 91. Prepared in cooperation with North 

Carolina Univ. at Chapel Hill. Dept. of Medicine. 


An objective of the text is to demonstrate advantages 
of interdisciplinary efforts, specifically, applications of 
engineering technology to health effects issues. The 
work describes the development of surrogate systems 
of the human lung for use in studies of hygroscopic 
growth kinetics and related deposition of inhaled parti- 
cles. The models have become increasingly more 
physiologically realistic. Notable accomplishments are 
the successful simulations of in vivo environmental 
conditions, namely: (1) temperature and relative hu- 
midity atmospheres; (2) airstream profiles and thermo- 
dynamic processes; and, (3) lung morphology. Meas- 
urements of “pore characteristics of a laborato- 
ry aerosol (NaCl) and bronchodilator drugs used in aer- 
osol therapy were made using one of the models and 
are reported herein. The data clearly demonstrate the 
respective effects of respiratory tract geometry and 
particle chemical composition upon the behavior of in- 
haled substances. The surrogate lungs, offering 
unique research opportunities detailed within, are in- 
tended for experimental investigations that are com- 
plementary to inhalation exposures with human sub- 
jects. (Copyright (c) 1990 by Hemisphere Publishing 
Corporation.) 


149,733 

PB91-199927/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Environmental oe soaps Div. 
Aerodynamic Classification of Fibers with Aerosol 
Centrifuges. 

Journal article. 

T. B. Martonen, and D. L. Johnson. c1990, 19p EPA/ 
600/J-90/506 

Pub. in Particulate Science and Technology, v8 n1-2 
p37-53 Mar 90. Prepared in cooperation with Army En- 
vironmental Hygiene Agency, Aberdeen Proving 
Ground, MD. 


The constituent particles of many ambient and work- 
place aerosols of health effects concerns are of fi- 


brous and So one geometric shapes. The sites of 
deposition in the human respiratory system are primar- 
ily related to the mass median aerodynamic diameters 
of inhaled particle size distributions. Therefore, to 
assess potential exposure hazards it is necessary to 
have accurate kinetic classifications of airborne partic- 
ulate matter. Centrifugal spectrometers give direct and 
continuously graded measures of the aerodynamic 
size distributions of sampled aerosols. A mathematical 
description of particle behavior in spiral channel centri- 
fuges has been presented, and substantiated by com- 
parisons with laboratory calibration data using polysty- 
rene latex spheres. Here, the theory is extended to 
non-spherical forms by incorporating appropriate dy- 
namic particle shape resistance factors in trajectory 
equations. It is demonstrated how optimum centrifuge 
performance is made possible by the a priori determi- 
nation of favorable operating conditions permitting 
high-resolution characterization; specifically for fibrous 
aerosols. 


149,734 


PB91-207100/GAR PC A02/MF A01 
Health Effects Research Lab., Cincinnati, OH. 

Causes of Waterborne Outbreaks in the United 
States. 

Journal article. 

G. F. Craun. c1991, 6p EPA/600/J-91/117 

a in Water Science Technology, v24 n2 p17-20 Feb 


A total of 1648 waterborne outbreaks and 446,377 
cases of waterborne disease have been reported in 
the United States since 1920. During the most recent 
period, 1981-1988, 248 waterborne outbreaks oc- 
curred in community (45%) and noncommunity (34%) 
water systems and from the ingestion of contaminated 
water from individual (11%) and recreational (10%) 
water sources. The average annual number of out- 
breaks reported in the period are only slightly less than 
reported during the previous period, 1971-1980, and is 
comparable to that reported during 1931-1950. Al- 
though, several large outbreaks have recently been re- 
ported, most waterborne outbreaks since 1971 have 
occurred in small community and noncommunity water 
systems. The average number of cases of waterborne 
disease per outbreak during 1971-1988 is less than re- 
ported during 1920-1940 but more than reported 
during 1941-1960. 
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149,735 


AD-A234 747/4/GAR PC AO5S/MF A01 
Texas Univ. Health Science Center at San Antonio. 
Interaction of lonizi Radiation, Genetically 
Active Chemicals, and Radiofrequency Radiation 
in Human and Rodent Cells. 

Final rept. 1 Oct 87-30 Sep 89. 

M. L. Meltz, P. K. Holahan, S. T. Smith, J. J. 
Kerbacher, and V. Ciaravino. Dec 90, 79p 
USAFSAM-TR-90-18 

Contract F33615-87-C-0610 


The purpose of this project was to investigate the pos- 
sible interaction between radiofrequency radiation 
(RFR) and agents which are known to damage DNA. 
Experiments were performed using exposures of CHO 
cells to 350, 850, 1200, and 2450 MHz RFR at up to 40 
W/kg and temperatures ranging from 37 to 40 C. No 
genotoxic effect was observed by sister chromotid ex- 
change induction, chromosome aberration induction, 
or gene mutation (at the thymidine kinase locus). At 
levels at or below 10 mW/cm2 and specific absorption 
rates (SARs) at or below 4 W/kg, there was no evi- 
dence that DNA repair was induced or repair of preex- 
isting DNA damage was inhibited. Adriamycin but not 
mitomycin c caused a statistically significant increase 
in the gi of aberrant cells at 40 C with or with- 
out RFR. These observations support thermal mecha- 
nisms of RFR interaction. 


149,736 


AD-A235 134/4/GAR PC A03/MF A01 
Texas A and M Research Foundation, College Station. 





Proton Arc Doses to the Primate Head. 

Final rept. 30 Nov 89-30 Sep 90. 

D. D. Leavitt. Dec 90, 21p USAFSAM-TP-90-24, 
Contract F33615-87-D-0627 


The radiation dose distributions to the primate head 
are calculated for 10 MeV, 32 MeV, 55 MeV, and 110 
MeV protons incident in the primate. Rotation of the 
primate in the fields is simulated by summing a 360- 
degree arc in 1/2 degree increments. Representative 
anatomy is determined by computerized tomography 
scans of a primate head phantom. Dose-volume histo- 
grams are used to compare the dose to the brain for 
each of the four irradiation techniques. Surface dose 
and depth dose calculations are made to evaluate the 
dosimetric effects to the primate eye. Estimates are 
made of the effects of irradiation with the primate eyes 
open versus closed. A focusing effect is described to 
explain the localized high doses seen with 32 MeV and 
55 MeV proton exposures. Doses to the eye are calcu- 
lated and tabulated by animal identification key for a 
series of irradiated primates. These calculations dem- 
onstrate significant departures from the dose predic- 
tions ba on simple cylindrical phantoms, suggest- 
ing that careful review of the primate dosimetry must 
accompany any evaluation of radiation effects on 
these animals. 


149,737 
AD-A235 384/5/GAR PC A03/MF A01 
— Forces Radiobiology Research Inst., Bethesda, 


Effect of Electron Radiation on - aan Behav- 
ior, Activity, and Hemopoiesis in Mice. 

D. M. Maier, M. R. Landauer, H. D. Davis, and T. L. 
Walden. 1989, 12p Rept no. AFRRI-SR91-15 
Availability: Pub. in Jnl. of Radiation Research, v30 
p255-265 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


149,738 
DE91010776/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Radio frequency biological hazards and measure- 
ment techniques. 

M. R. Moore. 1991, 17p CONF-9106168-1 

Contract AC05-840R21400 

1991 European Muon Collaboration (EMC) Expo, Or- 
lando, FL (USA), 25-27 Jun 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


An introduction is given that includes natural radio fre- 
quency (rf) sources, natural energy produced by the 
body, and how these compare to domestic exposure 
standards. Thermal and athermal biological effects of 
rf fields including known effects and others still under 
investigation are discussed. Applicable domestic and 
foreign exposure standards are compared. Also, s| 
cific examples are given of public concerns that have 
arisen. Various instrumentation for quantifying the 
electromagnetic field levels is described, as well as the 
manner in which these instruments can be used to 
survey the field levels present in a given area. 30 refs., 
2 figs., 2 tabs. 


149,739 
DE91010791/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

Protection against UVA-induced photooxidative 
damage in mammalian cell lines expressing in- 
creased levels of metallothionein. 

E. J. Dudek, J. G. Peak, M. J. Peak, and R. M. Roth. 
1990, 17p ANL/CP-70911, CONF-9011196-1 
Contract W-31109-ENG-38, Grant RO1-CA34492 
Biennial meeting on oxidative damage and repair (5th), 
Pasadena, CA (USA), 14-20 Nov 1990. Sponsored by 
Department of Energy, Washington, DC. 


Metallothionein (MT) is an endogenous low molecular 
weight protein that is inducible in a variety of eukaryo- 
tic cells and has the ability to selectivity bind heavy 
metal ions such as zinc and the cadmium. Although 
the exact physiological role of MT is still not under- 
stood, there is strong evidence that MT is involved in 
sahagery cellular resistance against the damaging ef- 
fects of heavy metals and in the regulation of intracel- 
lular zinc and copper. Recently, it has been demon- 
strated that MT can scavenge radiation-induced reac- 
tive oxygen intermediates in vitro, specifically hydroxyl 
and superoxide radicals, and because of these obser- 
vations it has been suggested that MT may provide 
protection against radiation-induced oxidative stress in 
vivo. Cell lines expressing increased levels of MT have 


demonstrated resistance to ionizing radiation, to ultra- 
violet radiation, and also to various DNA damaging 
agents including melphalan and cis-diaminedichioro- 
platinum. It is therefore important to gain some insight 
into the relationship between cellular MT content and 
cellular resistance to radiation and other DNA damag- 
ing agents. In this study we investigated the role of 

in providing protection against monochromatic 365-nm 
UVA radiation, which is known to generate intracellular 
reactive oxygen species that are involved in both DNA 
damage and cell killing. For this purpose, we used zinc 
acetate, a potent inducer of MT, to elevate MT levels in 
V79 Chinese hamster fibroblasts prior to UVA expo- 
sure and determined cell survival for uninduced and 
induced cultures. In order to eliminate any zinc effects 
other than MT induction, we also isolated and charac- 
terized cadmium chloride-resistant clones of V79 cells 
that have increased steady-state levels of both MT 
mRNA and protein, and we examined their survival 
characteristics against 365-nm radiation in the ab- 
sence of zinc acetate. 14 refs., 3 figs. 


149,740 
DE91010922/GAR PC A03/MF A01 
Mount Sinai School of Medicine, New York. 

jolecular mechanisms in radiation damage to 
pm Progress report, April 15, 1988-October 1, 


R. Osman. 1990, 39p DOE/ER/60675-T2 
Contract FG02-88ER60675 
Sponsored by Department of Energy, Washington, DC. 


This study concentrated on two maior directions. One 
was to investigate the formation and the properties of 
sugar and base radicals with quantum mechanical 
methods. The other was to explore with molecular dy- 
namics simulations the conformational properties of 
radiation damaged DNA. Details of the findings that 
highlight the approaches we take and identify the 
major contributions to the understanding of molecular 
processes in the development of biological conse- 
quences of the depositions of radiation energy in DNA. 
28 refs., 15 figs., 7 tabs. 


149,741 

DE91010939/GAR PC A03/MF A01 
New York Univ., NY. Dept. of Cell Biology. 

Cellular morphometry of the br of human and 
| lungs. Final report, April 1, 1988-March 31, 


Progress rept. 

E. S. Robbins. Mar 91, 409 DOE/ER/60656-4 
Contract FG02-88ER60656 

Sponsored by Department of Energy, Washington, DC. 


One hundred and thirty-one bronchial samples from 62 
patients have been dissected by generation from fixed 
surgical lung specimens obtai after the removal of 
pathological lesions. Complete patient records includ- 
ing occupational and smoking histories, as well as pos- 
sible exposure to radon, are obtained. In addition, one 
hundred and sixty-two mongol dog bronchi dissected 
from different lobes of 23 lungs have also been 
similarly prepared. Ninety-four human samples have 
been completely processed for electron microscopy 
and have yielded 994 electron micrographs of which 
532 have been entered into the Computerized Stereo- 
logical Analysis System (COSAS) and been used for 
the measurement of the distances of basal and 
mucous cell nuclei to the epithelial free surface. Simi- 
larly 240 cy ony of dog epithelium from 31 bron- 
chial samples have been entered into COSAS. We 
have, using the COSAS planimetry i om estab- 
lished data bases which describe the volume density 
and nuclear numbers per electron micrograph for 5 cell 
types of the human bronchial epithelial lining of men 
and women, as well as smokers, non-smokers and ex- 
smokers and similar parameters for the epithelial cell 
types of dog bronchi. The data are being used to de- 
velop weighting factors for dosimetry and radon risk 
analysis. 26 refs., 7 figs., 4 tabs. 


149,742 

DE91010978/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Quantitation of pyrimidine dimers in DNA from 
UVB-irradiated alfalfa ((ital Medicago sativa) L.) 


lings. 
F. E. Quaite, B. M. Sutherland, and J. C. Sutherland. 
1991, 31p BNL-46031, CONF-910351-1 
Contract AC02-76CH00016 
International Electrophoresis a meeting, Wash- 
ington, DC (USA), 19-21 Mar 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


149,744 
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Depletion of stratospheric ozone will increase the solar 
ultraviolet radiation in the range from 290-320 nm 
(UVB) that reaches the surface of the earth, ee 
increased UV burden on exposed isms. One 

of increased UVB may decreased 
productivity of crop plants. A principal lesion caused by 
UV in DNA is the cyclobuty! pyrimidine dimer. We have 
adapted a method for measuring these dimers in nano- 
gram quantities of non-radioactive DNA for use in UV- 
irradiated plants. We find that biologically relevant 
doses of broad band UVB radiation induce easily de- 
tectable frequencies of pyrimidine dimers in the DNA 
of irradiated alfalfa sprout leaves and that the dose re- 
sponse for dimer formation is linear up to doses of at 
least 690 J/m(sup 2). We also find easily measurable 
frequencies of dimers in the leaves of seedlings grown 
in glass filtered sunlight but not exposed to additional 
UVB, suggesting that significant number of dimers are 
ary yaaa exposed to normal sunlight. 27 refs., 3 
igs., ’ 


149,743 


DE91011008/GAR PC A05/MF A01 
Lawrence Livermore National Lab., CA. 

Health risks from exposure to tritium. 

T. Straume. 22 Feb 91, 78p UCRL-LR-105088 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 


a Original copy available until stock is exhaust- 


Estimates of the health risks in humans from low-level 
exposure to tritiated water ((sup 3)HOH) or organically 
bound tritium (OBT) are presented in this report. The 
health risks considered are those for cancer, genetic 
effects, developmental effects, and reproductive ef- 
fects. Because direct risk information for these effects 
is not available from human e: res to tritium, a 
three-step approach was used. First, excess risks for 
the above effects following low-level exposure to x 
rays Or gamma rays were estimated from available 
human epidemiological data, usi eo dose- 
rate effectiveness factors (DREFs). nd, through 
detailed review of the tritium relative biological effec- 
tiveness (RBE) data from laboratory studies, best-esti- 
mate RBEs for these classes of effects were obtained 
for tritium. Finally, the human-risk estimates for low- 
level x rays or gamma rays were multiplied by the ap- 
propriate best-estimate RBEs for tritium, taking into ac- 
count differences in effectiveness of comparison radi- 
ations. The resultant lifetime risk coefficients for low- 
level exposure to (sup 3)HOH are presented. The risks 
from exposure to OBT molecules are estimated to 
ra from values that are similar to those for (sup 
cane” about a factor of two higher. 97 refs., 1 fig., 
10 : 


149,744 
DE91011020/GAR 
Columbia Univ., New York. 
Low dose neutron late effects: 

July 1, 1991-June 30, 1992. 


Progress report, 

B. V. Worgul. Apr 91, 15p DOE/ER/61009-1 
Contract FG02-90ER61009 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


The work is formulated to resolve the uncertainty re- 
garding the relative biological effectiveness. The end- 
point which is being utilized is cataractogenesis. The 
advantages conferred by this system stems primarily 
from the non-invasive longitudinal analysis which it 
allows. It also exploits a well defined system and one 
which has demonstrated sensitivity to the inverse dose 
rate effect observed with heavy ions. Four week old 
rats were divided into 8 dose groups which received 
single or fractionated total doses of .2, 1.0, 5.0 and 25 
cGy of monoenergetic 435 keV neutrons. Special re- 
straining jigs were devised to insure that the eye at the 
midpoint of the lens received the appropriate energy 
and dose with a relative error of (plus minus) 5%. The 
fractionated regimen consisted of four exposures, 
each administered at 3 hour intervals. The reference 
radiations, 250 kVp X-rays, were administered in the 
same fashion but in doses ranging from .5 to 6.0 Gy. 
The animals are examined on a bi-weekly basis utiliz- 
ing conventional slit-lamp biomicroscopy and the 
Scheimpflug Slit-lamp Imaging System. The follow-ups 
will continue throughout the lifespan of the animals. 
When opacification begins full documentation will in- 
volve the Zeiss i and Oxford retroillu- 
mination photography. The processing routinely em- 
ploys the Merriam/Focht scoring system for cross-ref- 
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erencing with previous cataract studies and establish 
cataractogenecity using a proven scoring method. 


149,745 

0E$1011054/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 
Savannah River Reactor Operation: Indices of risk 
for emergency planning. Revision 1. 

K. R. O’Kula, and J. M. East. Oct 90, 36p WSRC-RP- 
90-348-Rev.1 

Contract AC09-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


Periodically it is necessary to re-examine the implica- 
tions of new source terms for neighboring offsite popu- 
lations as Probabilistic Risk Assessment (PRA) and 
Severe Accident studies mature, and lead to a better 
understanding of the ——_, of hypothetical core 
melt accidents in the Savannah River Site (SRS) reac- 
tors. In this application multiple-system failure, low-fre- 
quency events, and consequently higher ‘adiological 
source terms than from normal operation or design 
basis accidents (DBAs) are considered. Measures of 
consequence such as constant dose vs distance, 
boundary doses, and health effects to close-in popula- 
tions are usually examined in this context. A set of 
source terms developed for the Safety Information 
Document (SID) for support of the Reactor Operation 
Environmental Impact Statement (EIS) forms the basis 
for the revised risk evaluation discussed herein. The 
intent of this review is not to completely substantiate 
the sufficiency of the current Emergency Planning 
Zone (EPZ). However, the two principal measures 
(200-rem red-bone marrow dose vs distance and 300- 
rem thyroid dose vs distance) for setting an EPZ are 
considered. Additional dose-at-distance calculations 
and consideration of DBA doses would be needed to 
complete a re-evaluation of the current EPZ. These 
subject areas are not addressed in the current docu- 
ment. Also, this report evaluates the sensitivity of indi- 
vidual risk estimates to the extent of offsite evacuation 
assumed from a K reactor severe accident and com- 
pares these risks to the Draft DOE Safety Guidelines. 
14 refs., 8 figs., 4 tabs. 


149,746 

DES$1011063/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Health Physics Chapter accounting system. 

T. L. Aldridge, and R. L. Brown. Jun 90, 17p WHC- 
SA-0812, CONF-900679-10 

Contract ACO6-87RL10930 

1990 Health Physics Society meeting, Anaheim, CA 
(USA), 24-28 Jun 1990. Sponsored by Department of 
Energy, Washington, DC. 


The Columbia Chapter of the Health Physics Society 
(CCHPS) was founded in 1960. The activities conduct- 
ed by the CCHPS throughout the year generate a 
number of expenses and corresponding revenues. Be- 
cause the CCHPS is incorporated as a nonprofit orga- 
nization, these revenues and disbursements are of ne- 
cessity approximately equal and range from $5,000 to 
$10,000 per year depending on the types of activities 
undertaken. In order to provide adequate financial 
records of CCHPS activities, some type of bookkeep- 
ing system is required. The simple single-ledge system 
that had grown up with the CCHPS was no longer ade- 
quate. Expenses and revenues were not easily placed 
into appropriate categories for reports to the CCHPS 
council. Developing the annual budget for CCHPS op- 
erations was also difficult because of the lack of appro- 
priate summaries by budget category. 


149,747 

DE91011074/GAR PC A06/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

FY 1991 Task plans for the Hanford Environmental 
Dose Reconstruction Project. Revision 1. 

Apr 91, 117p PNL-7563-HEDR-Rev.1 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The purpose of the Hanford Environmental Dose Re- 
construction (HEDR) Project is to estimate radiation 
doses from Hanford Site operations since 1944 to pop- 
ulations and individuals. The objectives of work in 
Fiscal Year (FY) 1991 are to analyze data and models 
used in Phase 1 and restructure the models to in- 
crease accuracy and reduce uncertainty in dose esti- 
mation capability. Databases will be expanded and ef- 
forts will begin to determine the appropriate scope 
(space, time, radionuclides, pathways and individuals/ 
population groups) and accuracy (level of uncertainty 
in dose estimates) for the project. Project scope and 


208 VOL. 91, No. 18 


accuracy requirements, once defined, can be translat- 
ed into additional model and data requirements later in 
the project. Task plans for FY 1991 have been pre- 
pared based on activities approved by the Technical 
Steering Panel (TSP) in October 1990 and mid-year re- 
visions discussed at the TSP planning/budget work- 
shop in February 1991. The activities can be divided 
into two broad categories: (1) model and data develop- 
ment and evaluation, (2) project, technical and com- 
munication support. 3 figs., 1 tab. 


149,748 

DE91011075/GAR PC A08/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Preliminary examination of audience-related com- 
munications issues for the Hanford Environmental 
Dose Reconstruction Project. 

C. W. Holmes. Apr 91, 170p PNL-7231-HEDR 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The Hanford Environmental Dose Reconstruction 
(HEDR) Project will estimate radiation doses people 
may have received from exposure to radioactive mate- 
rials released during past operations at the US Depart- 
ment of Energy’s (DOE) Hanford Site near Richland, 
Washington. The HEDR Project was initiated in re- 
sponse to public concerns about possible health im- 
pacts from past releases of radioactive materials from 
Hanford. The TSP recognized early in the project that 
special mechanisms would be required to effectively 
communicate to the many different concerned audi- 
ences. Accordingly, the TSP directed PNL to examine 
methods for communicating causes and effects of un- 
certainties in the dose estimates. After considering the 
directive and discussing it with the Communications 
Subcommittee of the TSP, PNL undertook a broad in- 
vestigation of communications methods to consider 
for inclusion in the TSP’s current communications pro- 
gram. As part of this investigation, a literature review 
was conducted regarding risk communications. A key 
finding was that, in order to successfully communicate 
risk-related information, a thorough understanding of 
the knowledge level, concerns and information needs 
of the intended recipients (i.e., the audience) is neces- 
sary. Hence, a preliminary audience analysis was con- 
ducted as part of the present research. This report 
summarizes the results of this analysis. 1 ref., 9 tabs. 


149,749 
DE91011122/GAR 
Argonne National Lab.., IL. 
Heterogeneity in cytokinetic, clonogenic, and radi- 
ation response induced by nutrient deprivation. 

D. J. Grdina, K. D. Williamson, T. S. Johnson, and C. 
P. Sigdestad. 1986, 31p ANL/PP-66846 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


A murine fibrosarcoma cell line (FSA 1233), with a ca- 
pability to grow in vitro, was used to study biophysical 
heterogeneity induced by nutrient deprivation. Cell 
sub-populations were isolated by none cells 
through linear Renografin-density gradients. The ef- 
fects of cell growth to late plateau phase on the cyto- 
kinetic, clonogenic, and radiation-survival characteris- 
tics were studied. It was observed that with increasing 
age of the cell culture, an increase in the proportion of 
relatively dense cells was associated with a decrease 
in plating efficiency. Cells collected at p=1.08 g/ 
cm(sup 3) have a plating efficiency of 0.2% compared 
with 0.01% for those isolated at p= 1.16 g/cm(sup 3). 
Discrepancies were also seen between the tritiated 
thymidine labeling index (LI) and flow cytometry (FCM, 
% S phase) for cells collected throughout the gradient. 
The radiation sensitivities of selected cell populations 
isolated by density gradient centrifugation were deter- 
mined and compared with data from a control plateau 
phase population. 15 refs., 4 figs., 1 tab. 


PC A03/MF A01 


149,750 

DE91011761/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Active personnel dosimeter: APFEL enterprises 
superheated drop detector. Revision. 

N. E. Ipe, R. J. Donahue, and D. D. Busick. Mar 91, 
16p SLAC-PUB-5122-Rev, CONF-891104-1-Rev 
Contract ACO3-76SF00515 

International conference on solid state dosimetry (9th), 
Vienna (Austria), 6-10 Nov 1989. Sponsored by De- 
partment of Energy, Washington, DC. 


The Active Personnel Dosimeter (APD) provides a digi- 
tal readout of events caused by neutrons interacting 
with superheated liquid droplets. The droplets are sus- 


pended in a gel held in a replaceable cartridge. Upon 
neutron interaction, the superheated droplet vapor- 
izes, forming a bubble. The sound produced in this 
process is recorded by transducers that sense the ac- 
companying pressure pulse. The APD electronically 
discriminates against spurious noise and vibration. 
Studies with the production prototype APDs indicate 
that the detector response is linear up to about 0.40 
mSv, with large variations sometimes from predicted 
values and between cartridges at higher dose equiva- 
lents. The response to standard neutron sources (bare 
(sup 252)Cf, PuBe, PuB, PuF, PuLi) is reported and 
compared with the expected response. Unirradiated 
cartridges self-nucleate when heated to temperatures 
of 46(degrees)C. The APD is insensitive to low-energy 
photons but responds to high-energy photons and 
electrons. 8 refs., 2 figs., 3 tabs. 


149,751 

DE91622561/GAR PC A07/MF A01 
Universidade Federal do Rio de Janeiro (Brazil). Inst. 
de Biofisica. 

Acao citotoxica e radiosensibilizadora do azul de 
metileno. (Cytologic and radiosensitizing action of 
methylene blue). 

Thesis. 

P. C. N. Teixeira. 1989, 127p INIS-BR-2385 

In Portuguese. 

U.S. Sales Only. 


This work was designed with the aim of studying the 
use of Methylene Blue as a possible cellular sensitizer 
to heat and X-rays effects. We were able to show that 
MB can sensitize bacteria to these two agents. This 
sensitization is dependent on factors that can interfere 
with the penetration of the dye through the cellular 
membrane, like temperature, concentration and per- 
meability. On the other hand, the sensitization is de- 
pendent on repair systems. In this work, we show that 
damages induced by heat and MB are repaired chiefly 
by the excision repair system, since mutants deficient 
in UVR ABC endonuclease or in DNA polimerase | are 
very sensitive to this treatment. This was confirmed by 
measuring the excision of sup(3)H labeled thymidine 
from the DNA after treatment of bacteria with heat and 
MB. Repair of damage produced by X-rays depends on 
the DNA polimerase | enzyme. It seems that MB can 
interfere with this enzyme inhibiting the repair of X-rays 
produced lesions. It is shown too that MB alone, in al- 
kaline conditions, can induce single-strand-breaks in 
DNA. This means that in the cells, MB probably in- 
duces alkali labilizations that become SSB in alkaline 
conditions. Since X rays are used in cancer therapy, 
and MB penetrates preferably in malignant cells, our 
aim was to determine the possibility of using these two 
agents to improve the discrimination of the lethal ef- 
fects of X-rays between malignant and normal cells. 
(author). (Atomindex citation 22:025654) 


149,752 

DE91622577/GAR PC A04/MF A01 
Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo (Brazil). 

Efeitos da radiacao ionizante na crotoxina (toxina 
do veneno de Crotalus durissus terrificus): estu- 
dos ao nivel molecular. (Effects of ionizing radi- 
ation on crotoxin (toxin of Crotalus durissus terri- 
ficus venom): molecular studies). 

Thesis. 

J. N. Souza Filho. 1988, 69p INIS-BR-2383 

In Portuguese. 

U.S. Sales Only. 


It is know that the ionizing radiation is able to change 
significantly the biological and antigenic response of a 
toxin pence nv J of the dose and irradiation’s condi- 
tions, probable by structural alterations caused by radi- 
ation. In this work, the crotoxin, principal neurotoxin of 
the South American rattlesnake venom, was isolated 
using molecular exclusion chromatography with Se- 
phadex G-75 and follwed by precipitation on the isoe- 
lectric point. Fractions in the concentration of 2 mg of 
protein/m1 0.85% NaCl were irradiated in a source of 
sup(60)Co GAMMACELL with dose rate of 1100 Gy/h 
using doses of 250, 500, 1000, 1500 and 2000 Gy. It 
was determinated for these samples, the proteic con- 
centration (Lowry’s method), the content yg 
(Eliman’s method), the profile electrophoretic (SDS- 
PAGE), the toxicity by lethal dose 50% in mice and the 
antigenic response using crotalic antiserum by the dif- 
fusion imunoassay (Ouchterlony’s method). The re- 
sults showed the formation of aggregates and loss of 
protein in solution by precipitation. In the dose of 1000 
Gy and higher it was possible to observe the presence 





of sulphydryl groups indicating the breakage of S-S 
bridges. The lethal dose 50% increased 2 times for the 
dose of 1000 Gy and 3.5 times for 1500 Gy shoding a 
detoxication. By the other hand, the antigenic re- 
sponse seems to be still intact at doses up to 1000 Gy. 
(author). (Atomindex citation 22:025728) 


149,753 


DE91622578/GAR PC A06/MF A01 
Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo (Brazil). 

Estudo das condicoes de marcacao da gentami- 
cina com sup(99m)Tc. complexacao com Re. Esta- 
belecimento de alguns parametros farmacocineti- 
cos com o auxilio da analise compartimental. 
(Studies of labelling conditions for gentamicin with 
(99m)Tc. Complexation with rhenium. Establish- 
ment of pharmacokinetics parameters through 
compartmental analysis). 

Thesis. 

O. G. Carvalho. 1988, 115p INIS-BR-2384 

In Portuguese. 

U.S. Sales Only. 


Gentamicin sulphate is an aminoglycoside antibiotic 
type specifically used for treatment of infections pro- 
duced by Gram-negative bacterias but at the other 
hand it presents ototoxic reactions as a serious side 
effect. The main purpose of labelling gentamicin with 
sup(99m)Tc was to obtain a radioactive tracer to carry 
out biological studies and compartmental analysis of 
this antibiotic. The optimal labelling conditions of gen- 
tamicin sulphate with sup(99m)Tc, using sodium per- 
technetate solution eluted from a sup(99)Mo- 
sup(99m)Tc generator, were stablished by testing dif- 
ferent masses of antibiotic, and reduction agent (SnCl 
sub(2).2H sub(2)O), and also different reaction time 
and final labelling PH. The same labelling procedure 
was used with Re (amonium perrenate) in order to 
obtain some semi-quantitative approximations of the 
chemical structure of the complex formed, since Re 
and Tc present similar chemical characteristics. In this 
way it is possible to suggest the role that the groups 
NH2 and C-O bonding of the gentamicin play in the 
complexation process. From the studies of the biologi- 
cal uptake of sup(99m)Tc-gentamicin sulphate in rats, 
the kidneys showed the highest affinity for the antibiot- 
ic. The maximum uptake was observed in 180 to 240 
minutes followed by a decrease of it afterwards. For 
the dose and time used, no significative uptake by the 
auricular region was detected. Curve of plasma decay 
of sup(99m)Tc-gentamicin was obtained, and from the 
exponentials of each beanch of this curve respective 
half-lives were calculated. Furthermore the apparent 
volume of distribution was determined, and with the re- 
sidual radioactivity in the body, the biological half-life 
and total clearance were obtained. The distribution of 
sup(99m)Tc-gentamicin in rats was set in a bi-com- 
partments in addition to a retention one for the 24 
hours time interval studied. (author). (Atomindex cita- 
tion 22:025729) 


149,754 


DE91622618/GAR PC A06/MF A01 
Sao Paulo Univ., Piracicaba (Brazil). Escola Superior 
de Agricultura Luiz de Queiroz. 

Aplicacao da dosimetria termoluminescente em 
estudos de campos de radiacao. (Use of thermolu- 
minescent dosimetry in gamma radiation fields 
studies). 

Thesis. 

W. Carron. 1987, 107p INIS-BR-2387 

In Portuguese. 

U.S. Sales Only. 


The depth-dose curves for gamma rays in material of 
interest to agronomy were obtained using lithium fluo- 
ride thermoluminescent dosimeters. The dose conver- 
sion factors for LiF were determined from curves of the 
absorved dose versus depth in water, wood and soil. 
Mathematics equations were chosen to best fit these 
curves. In the view of the results we came to the con- 
clusion that in the studied materials the absorved radi- 
ation dose presents a great variation to the depth and 
could be correlated through of the exponential regres- 
sion. (author). (Atomindex citation 22:025947) 


149,755 


DE91622619/GAR PC A10/MF A02 
Universidad Austral de Chile, Valdivia. 


Caracterizacion de los plasticos detectores de 
trazas nucleares de estado solido, CR-39 y LR-115 
y su posible aplicacion a dosimetria de neutrones 
rapidos y termicos. (Characterization of plastic nu- 
clear track detectors on solid state, CR-39 and LR- 
115 and its possibilities application on thermal and 
fast neutron dosimetry). 

Thesis. 

L. R. Vallejo Delgado. 1989, 225p INIS-CL-003 

In Spanish. 

U.S. Sales Only. 


This work is an study about the use feasibility of plastic 
nuclear track detectors, LR 115, II-B (of Eastmann 
Kodak Co) and CR-39 (of American Acrylics and Plas- 
tics), for thermal and fast neutron dosimetry, respec- 
tively. The LR-115 with converter (n, alpha) was ex- 
posed to thermal neutrons with energy of 0,046 e V, 
proceeding from nuclear reactor RECH-1 of Nuclear 
Energy Chilean Commission. The irradiated films were 
submited to a chemical etching with NaOH, plus a 
washing and brushing. The CR-39 with polyethylene 
irradiator, was exposed to fast neutrons proceeding of 
calibrated sources of Am-Se. The irradiated plates 
were submited to a chemical pre-etching with KOH 
and a electrochemical post-etching. (author). (Atomin- 
dex citation 22:025948) 


149,756 


DE91622620/GAR PC A03/MF A01 

—— Vereniging voor Stralingshygiene, Eind- 
oven. 

Individuele dosiscontrole van werkers. (individual 

dose control of workers). 

A. S. Keverling Buisman. Jan 90, 45p NVS-P-12 

In Dutch. 

U.S. Sales Only. 


This publication has the character of a set of recom- 
mendations towards in practice working radiation pro- 
tection specialists who are involved within their com- 
pany or institute with the organization and perform- 
ance of measurements in order to control the individ- 
ual radiation burden caused by external exposition and 
internal contamination in applying radioactive materi- 
als and radiation apparatus. This publication gives in- 
formation about the practical performance of person- 
nel dosimetry at external exposure with a personnel 
dosimeter, which is carried on the body. The individual 
control of internal contamination is a much more com- 
plicated task. This publication assumes, with regard to 
this part, that people who are involved with it have 
been schooled as a radiation specialist level-3. For this 
part this publication contains numerical information 
needed for assessing of the individual effective follow- 
dose equivalence in occurring cases. A list with data of 
much used radionuclides is included. Also dosimetric 
data are presented which may be useful in case of 
contamination of skin and wounds. (author). 14 refs.; 2 
figs.; 17 tabs. (Atomindex citation 22:025949) 


149,757 


DE91622621/GAR PC A03/MF A01 

— Forschungszentrum Seibersdorf 
-m.b.H. 

Test of the IAEA code of practice for absorbed 

dose determination in photon and electron beams. 

A. Leitner, W. Tiefenboeck, J. Witzani, and C. 

Strachotinsky. Dec 90, 33p OEFZS-4565 

U.S. Sales Only. 


The IAEA Code of Practice TRS 277 gives recommen- 
dations for absorbed dose determination in high 
energy photon and electron beams based on the use 
of ionisation chambers calibrated in terms of exposure 
or air kerma. The scope of the present work was to test 
the Code for (sup 60)Co gamma radiation and for sev- 
eral radiation qualities at four different types of elec- 
tron accelerators and to compare the ionisation cham- 
ber dosimetry with ferrous sulphate dosimetry. The re- 
sults show agreement between the two methods 
within about one per cent for all the investigated quali- 
ties. In addition the response of the TLD capsules of 
the IAEA/WHO TL dosimetry service has been deter- 
mined. (Authors) 5 refs., 9 tabs., 3 figs. (Atomindex ci- 
tation 22:025950) 


149,758 


DE91772181/GAR PC A03/MF A01 
Radiation Effects Research Foundation, Hiroshima 
(Japan). 


149,760 


MEDICINE & BIOLOGY 
Radiobiology 


Detecting deletions, insertions, and single nucieo- 
tide substitutions in cloned (beta)-globin genes 
and new polymorphic nucleotide substitutions in 
(beta)-globin genes in a Japanese population 
using ribonuclease cleavage at mismatches in 
RNA: DNA duplexes. 


K. Hiyama, M. Kodaira, and C. Satoh. Aug 90, 33p 
RERF-TR-1-90 
U.S. Sales Only. 


The applicability of ribonuclease (RNase) cleavage at 
mismatches in RNA:DNA duplexes (the RNase cleav- 
age method) for determining nucleotide variant rates 
was examined in a Japanese population. DNA seg- 
ments of various lengths obtained from four different 
regions of one normal and three thalassemic cloned 
human (beta)-globin genes were inserted into tran- 
scription vectors. Sense and antisense RNA probes 
uniformly labeled with (sup 32)P were prepared. When 
RNA probes of 771 nucleotides (nt) or less were hybri- 
dized with cloned DNAs and the resulting duplexes 
were treated with a mixture of RNases A and T1, the 
length of products agreed with theoretical values. 
Twelve possible mismatches were examined. Since 
both sense and antisense probes were used, unclea- 
vable mismatches such as G:T and G:G which were 
made from one combination of RNA and DNA strands 
could be converted to the cleavable C:A and C:C mis- 
matches, respectively, by using the opposite combina- 
tion. Deletions and insertions of one (G), four(TTCT), 
five (ATTTT), and 10 (ATTTTATTTT) nt were easily de- 
tected. A polymorphic substitution of T to C at position 
666 of the second intervening sequence (IVS2-666) of 
the (beta)-globin gene was detected using genomic 
DNAs from cell lines established from the peripheral B 
lymphocytes of 59 unrelated Japanese from Hiroshima 
or those amplified by polymerase chain reaction 
(PCR). The frequency of the gene with C at the IVS2- 
666 (allele C) was 0.48 and that of the gene with T 
(allene T) was 0.52. Two new polymorphic substitu- 
tions of C to A and A to T were detected at nucleotide 
positions 1789 and 1945 from the capping site, re- 
spectively, using genomic DNAs amplified by PCR. We 
conclude that it would be feasible to use the RNase 
cleavage method combined with PCR for large-scale 
screening of variation in chromosomal DNA. (J.P.N.). 


149,759 


DE91772182/GAR PC A03/MF A01 

—— Effects Research Foundation, Hiroshima 
japan). 

Variations with time and age of the excess cancer 

risk among A-bomb survivors. 

D. A. Pierce, M. Vaeth, and D. L. Preston. Aug 90, 

br RERF-TR-21-89 

U.S. Sales Only. 


This report has two aims: (1) to describe and analyze 
the age/time patterns of excess cancer risk in the 
atomic bomb survivor cohort followed up by RERF, 
and (2) to describe statistical methods which are used 
in RERF’s analyses of data on mortality and morbidity 
in the cohort. In contrast to previous analyses of the 
cohort cancer mortality data, substantial use is made 
of Japanese national cancer rates for the purpose of 
investigation of the age/time variations in excess risk. 
This analysis considers mortality from all cancers 
except leukemia as a group. Primary attention is given 
to description in terms of the age-specific excess rela- 
tive risk, but the importance of appropriate descrip- 
tions of the absolute excess risk is also emphasized. 
When models for the excess risk allow variation with 
age and time, both constant relative and absolute 
excess risk models provide very similar fits to the data. 
Previous reports have indicated that for a given age-at- 
exposure and sex, the excess age-specific relative risk 
is remarkably constant throughout the current follow- 
up period. Statistical analysis here indicates that for 
those less than about 35 years of age at exposure 
there is no departure from this pattern, beyond ordi- 
nary sampling variation. For those over about 35 years 
of age-at-exposure, there is modest evidence of an in- 
creasing trend in the excess relative risk, which could 
be plausibly attributed to effects related to minimal 
latent period. Some brief consideration is given to 
modeling the absolute excess risk as the product of an 
age-at-exposure and time-since-exposure effect. Inter- 
pretation of these results, particularly in regard to pro- 
jections beyond the current follow-up, is discussed. 
(author). 
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Radiobiology 


Radiation Effects Research Foundation, Hiroshima 
(Japan). 

Organ doses to examinees during photofluoro- 
graphy, and computed tomography. 
K. Kato, S. Antoku, S. Sawada, W. J. Russell, and T. 
Wada. Jul 90, 23p RERF-TR-2-90 

Japanese version is also published under the same 
number. 

U.S. Sales Only. 

Doses to the salivary glands, thyroid gland, breast, 
lung, stomach and colon during mass radiologic gas- 
tric screening, mass radiographic chest screening, 
upper gastrointestinal series, and computed tomogra- 
phy were determined by —— a phantom female 
human to simulated radiological X-ray examinations in 
community hospitals. The doses were measured using 
thermoluminescent dosimeters, and the results will be 
used to document in doses received by partici- 
pants in the ABCC/RERF Adult Health Study. (author). 


149,761 

PB91-173351/GAR PC A13/MF A02 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 
Scientific Workshop on the Health Effects of Elec- 
tromagnetic Radiation on Workers: Bibliography. 
Held in Cincinnati, Ohio on January 30-31, 1991. 

30 Jan 91, 280p 


The bibliography contained references generated from 
a computer literature search of various databases. The 
references were published prior to mid 1990. The 
terms included in the search were: power transmis- 
sion, extremely low frequency (ELF), very low frequen- 
cy (VLF), 50 Hertz (Hz), 60Hz, and magnetic and elec- 
tromagnetic fields. Each citation contained the usual 
pertinent material plus the database abstract of the 
reference, when available. The bibliography was divid- 
ed into the following sections: in-vitro studies; in-vivo 
studies (including gross effects observations; repro- 
ductive effects; cardiovascular, serum, endocrine, 
organs; immune systems, tumors, leukemia, growth, 
enzymes; neurological, pineal, behavioral; chicks, 
eggs, embryos; birds, nesting, population density, colli- 
sions; Drosophilia-melanogaster; and botanical ef- 
fects); epidemiologic studies; measurement and con- 
trol; and transmission lines. 


149,762 

PB91-195057 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. lonizing Radiation Div. 

Absorbed to Water: Comparison of Several 
Methods Using a Liquid lonization Chamber. 

Final rept. 

O. Mattsson, H. Svensson, G. Wickman, S. R. 
Domen, and J. S. Pruitt. 1990, 6p 
yc by Sahigren Hospital, 
(Sweden), and Umea Univ. (Sweden). 

Pub. in Acta Oncologica 29, n2 p235-240 1990. 


A liquid ionization chamber has been used as a trans- 
fer instrument for the quantity absorbed dose to water 
in a cobalt-60 gamma ray beam. The characteristics of 
the liquid ionization chamber are described. The trans- 
ferred dosimetric information has been compared with 
absorbed dose determinations using air ionization 
chamber dosimetry, water calorimetry and ferrous sul- 
phate dosimetry. The agreement between the different 
measured absorbed dose values is very good, i.e., 
within 0.2%. This is an indication that the consistency 
in the methods to determine absorbed dose to water is 
good. The impact of the new standard for air-kerma, 
introduced in 1986 by the BIPM, on the air ionization 
chamber is investigated. It is shown that any differ- 
ences in the dosimetry when using the old or the new 
set of data cancel out for the cobalt-60 beam. The in- 
vestigation also shows that the value of (epsilon sub 
m)G for the ferrous sulphate dosimeter recommended 
in ICRU 35 for electrons can be used also in the 
cobalt-60 beams. 


Gothenburg 


149,763 

PBS1-199331/GAR PC E06/MF E06 
Centre de Recherches du Service de Sante des 
Armees, Paris (France). 

Etude des Effets Incapacitants de Lesions Radio- 
combinees (S of the incapacitating Effects of 
Combined Radia’ Lesions). 

Final rept. 

J. C. Metries. 1991, 52p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 
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Various experiments are described whose purpose 
was to Pave oy (1) the incapacitating effect of full-body 
irradiation in primates having previously performed a 
physical task; (2) the effect of radiation-induced physi- 
cal fatigue on performance of a physical task (climb- 
ing); (3) the incapacitating effect of irradiation in a 
warm room; (4) metabolic means of assessing — 
during physical effort under irradiation and heat. Re- 
sults on untrained macaques, on physically trained ma- 
caques irradiated with doses of 15 Gy, and on mon- 
keys irradiated prior to climbing efforts are presented. 
Heat appears to increase the sensitivity of the mon- 
keys to the incapacitating effects of irradiation, even 
after prior adaptation, but individual variation here is 
great. A relation between increases in CK, LDH, and 
transaminase levels and the extent of decreased per- 
formance was found, as was a relationship between 
the extent of those changes and the onset of incapaci- 
tation. 


149,764 

PBS1-203265 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. lonizing Radiation Div. 
interlaboratory Comparison of Actinides in Human 
Tissue (239)Pu + (240)Pu. 

Final rept. 

K. G. W. Inn, W. S. Liggett, H. L. Volchok, M. S. 
Feiner, and J. F. Mcinroy. 1990, 11p 

Pub. in Jnl. of Radioanalytical and Nuclear Chemistry 
138, n2 p219-229 1990. 


An international laboratory intercomparison of actin- 
ides in human tissues was organized by the United 
States Transuranic Registry and the National Bureau 
of Standards. Five laboratories from the United States, 
United Kingdom, and Japan participated in the inter- 
comparison. The laboratories were requested to ana- 
lyze Standard Reference Materials 4351 (Human 
Lung) and 4352 (Human Liver) for (239)Pu + (240)Pu 
concentration. In general, approximately equivalent 
measurement capabilities were found among the par- 
ticipants. The results of the intercomparison were sta- 
tistically comparable to those used for the original cer- 
tification of the SRMs, and were combined for a re- 
evaluation of the certified values. The sum of the data 
sets resulted in notable improvements in the certifica- 
tion for the plutonium content in these SRMs. 


Stress Physiology 


149,765 

AD-A234 579/1/GAR PC A03/MF A01 

Krug Life Sciences, San Antonio, TX. 

Review of Audition Literature: Selection of Acous- 

tic Signals for Use in the Synthesis of Auditory 
ice. 


Final rept. Aug 89-Aug 90. 
D. C. Teas. Dec 90, 38p USAFSAM-TR-90-33 
Contract F33615-89-C-0603 


The purpose of this review is to aid pilot orientation. It 
provides information about topics of current interest in 
psychoacoustics that seem particularly relevant to the 
problem of — auditory space and presenting 
information within it. Included is a historical back- 
ground with an orientation toward contemporary psy- 
choacoustic information. Appendix A lists, with de- 
scriptors, the journal articles reviewed. Appendix B is a 
bibliography. 


149,766 

AD-A234 590/8/GAR PC A03/MF A01 

Naval Medical Research Inst., Bethesda, MD. 

er mine and Warm Water Diving Protocol 
5: 2. Thermal Balance. 

Technical rept. Sep-Oct 90. 

D. Hyde, R. P. Weinberg, D. M. Stevens, and T. J. 

Doubt. Nov 90, 50p Rept no. NMRI-90-96 


A study was conducted to evaluate whether pretreat- 
ment with pyridostigmine affected the thermal balance 
of divers in warm water conditions. Ten U.S. Navy 
divers participated in three separate 7-hour exposures. 
Each test involved a 4-hour exposure in 37.8 C air (100 
F at the surface, followed by a 3-hour immersion in 
34.4 C (94 F) water at a depth of 20 fsw (1.6 ATA). The 
first two immersed exposures were conducted while 
breathing 100% oxygen at depth; once after ingesting 
pyridostigmine bromide (one 30 mg tablet every 8 h for 
two days prior to testing), and once after ingesting pla- 


cebo in the same pattern. The third exposure was con- 
ducted with no drug and while breathing air at depth. 
The subjects performed leg exercise on a cycle er- 
gometer in a semi-recumbent position during the im- 
mersion phase. 


149,767 

AD-A234 591/6/GAR PC A03/MF A01 

Naval Medical Research Inst., Bethesda, MD. 

ae mine and Warm Water Diving Protocol 
5: 3. Cognitive Performance Assessment. 

Technical rept. Sep-Oct 90. 

J. R. Thomas, J. Schrot, S. T. Ahlers, M. O. 

Thornton, and A. J. Dutka. Nov 90, 23p Rept no. 

NMRI-90-97 


This report describes the effects observed in cognitive 
performance during a study concerned with the conse- 
quences of pyridostigmine pretreatment on perform- 
ance of divers during extended heat and warm water 
exposures. Ten U.S. Navy divers performed during two 
7-hour heat and warm water tests. Each test consisted 
of a 4-hour predive exposure to 37.8 C air at the sur- 
face, followed by a 3-hour dive in 34.4 C water at a 
depth of 1.6 ATA breathing either air or 100% oxygen. 
Cognitive tests that measure short-term memory 
(Matching-to-Sample) and learning capability (Repeat- 
ed Acquisition) were administered 30 min before enter- 
ing the heat, after 2 and 4 h in the predive component, 
and immediately following the dive phase. Vision and 
coordination tests were conducted during the first and 
third hours of the predive phase and in rest periods 
during the dive component. 


149,768 

AD-A234 626/0/GAR PC A03/MF A01 
Systems Research Labs., Inc., Dayton, OH. 

Aircrew Evaluation Sustained Operations Perform- 
ance (AESOP): A Triservice Facility for Technology 
Transition. 

Interim rept. Sep 87-Sep 90. 

S. E. Schiflett, D. R. Strome, D. R. Eddy, and M. A. 
Dalrymple. Dec 90, 32p USAFSAM-TP-90-26, 
Contract F33615-87-D-0601 

Prepared in cooperation with NTI, Inc., Dayton, OH. 


A primary mission of the Sustained Operations Branch, 
Crew Technol Div., Armstrong Lab. (AFSC), is to 
develop procedures and provide guidance to oper- 
ational commands on maintaining and extending crew 
performance during sustained operations and continu- 
ous duty. The Crew Technology Div. developed the 
AESOP facility to meet the triservice research and mis- 
sion requirements for team performance metrics. The 
AESOP facility evaluates the interactive effects of fa- 
tigue, stress, and medications on AWACS aircrew per- 
formance so effective countermeasures can be transi- 
tioned from the laboratory to field test environments to 
actual operations. The basic design of the facility 
allows the flexibility and experimental control to either 
assess performance decrements or develop perform- 
ance enhancement techniques in a realistic operation- 
al environment. The simulation integrates hardware 
and software resources, data collection and analysis 
systems, verbal communication networks, command/ 
control scenarios, and performances measures. Ex- 
amples of individual and team performance on com- 
plex decision making are illustrated. Emphasis is 
placed on flexibility of measurement, hierarchical orga- 
nization of measurement levels, and data collection 
from multiple perspectives. Future research opportuni- 
ties for the development and evaluation of candidate 
models to describe and predict team decision making 
under stress from the perspective of operational per- 
formance-based criteria are identified. 


149,769 

AD-A234 657/5/GAR PC A03/MF A01 

Naval Health Research Center, San Diego, CA. 

Effect of a Passive Cooling Vest on Tension/Anxi- 

ety and Fatigue in a High Heat and High Humidity 

Naval Environment. 

Interim rept. Jun-Oct 89. 

R. G. Burr, G. R. Banta, J. T. Coyne, J. A. Hodgdon, 

-_ C. V. Chesson. 16 Oct 90, 27p Rept no. NHRC- 
-23 


Crewmembers aboard U.S. Navy ships in the Persian 
Gulf theater of operations are subjected to continuous 
heat strain. During the months of July and August, it is 
not unusual for this part of the world to reach ambient 
temperatures in the range of 120-130 F with the rela- 
tive humidity up to 90%. Previous field studies on U.S. 
Navy ships in the Persian Gulf have shown crewmem- 





bers have difficulty falling asleep at lights out, poor 
quality sleep, falling asleep on the job, physical and 
psychological fatigue, and feelings of confusion and 
tension/anxiety. Exposure to heat has also been 
shown to affect performance capabilities during sus- 
tained work. Grether (1973) reported that human per- 
formance of such tasks as time estimation, reaction 
time, vigilance, tracking, and other skilled cognitive op- 
erations, show performance decrement in ambient 
temperatures above 85 F. 


149,770 

AD-A234 659/1/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Methylphenidate and Pemoline: Effects on Sleepi- 
ness and Mood during Sleep Deprivation. 

Interim rept. 

4 Mar 91, 16p Rept no. NHRC-90-41 


Thirty-six male subjects (mean age = 20.94) partici- 
pated in a study of the effects of methylphenidate (10 
mg every 6 hours; 8 doses) or pemoline (37.5 mg every 
12 hours; 4 doses) in maintaining alertness during 64 
hours of sleep deprivation. hong ee sleepiness was 
measured by a Visual Analog Scale (VAS), objective 
sleepiness by the number of lapses (intertap interval 3 
seconds) on a 10 minute tapping task, and mood by 
the Profile of Mood States (POMs). Results indicate 
that 37.5 mg pemoline administered every 12 hours 
significantly reduced both subjective and objective 
sleepiness in sleep deprived subjects. 


149,771 

AD-A234 670/8/GAR PC A03/MF A01 
Chicago Univ., IL. Dept. of Medicine. 

Development of Advanced Methods Based on 
bag ee — Technology for Studies of Exercise 
in Hea’ 

Final rept. 28 Sep 87-27 Sep 90. 

M. Janghorbani. 20 Oct 90, 30p 

Contract DAMD17-87-C-7235 


Stable isotope methods were developed for studies of 
dynamics of turnover of total body water, extracellular 
and intracellular fluid volume, total body potassium 
and magnesium. The methods were based on the new 
technique of inductively coupled plasma mass spec- 
trometry. These methods were then applied for studies 
of distribution of body water in micro swine, studies of 
total body potassium and magnesium in the rat, and 
investigation of turnover of endogenous body potassi- 
um and magnesium in the mouse. It was shown that 
these methods permit detailed investigation of dynam- 
ics of electrolyte turnover. Compartmentation of body 
magnesium was investigated under the conditions of 
dietary magnesium restriction. It was found that impor- 
tant shifts occurred in terms of exchangeability of 
organ magnesium under these conditions. 


149,772 

AD-A234 781/3/GAR PC A03/MF A01 
Naval Biodynamics Lab., New Orleans, LA. 

Transfer of Adaptation between Actual and Simu- 
lated Rotary Stimulation. 

Final rept. 

T. G. Dobie, J. G. May, C. Gutierrez, and S. S. Heller. 
Apr 91, 11p Rept no. NBDL-90R015 

Contract N00205-89-M-B449 

Availability: Pub. in Aviation, Space, and Environmen- 
tal Medicine, p1085-1091 Dec 90. Available only to 
DTIC users only. No copies furnished by NTIS. 


It is well known that continued exposure to motion en- 
vironments leads to adaptation, but it is not clear 
whether such changes are specific to the particular 
type of motion experienced. The present investigation 
sought to evaluate the extent of transfer between real 
motion and visually-induced apparent motion. In addi- 
tion, the direction of motion was varied and these two 
factors, mode of exposure and direction of rotation, 
were examined in a cross-adaptational design. Thirty- 
two subjects were pre- and posttested on measures of 
disorientation after active bodily rotation and visually- 
induced self-vection. Two groups received ten consec- 
utive trials of active bodily rotation (clockwise or 
counter-clockwise) for 4 consecutive days. Two other 
groups received ten consecutive trials of visually-in- 
duced self-vection (clockwise and counter-clockwise) 
in a rotating drum for 4 consecutive days. During the 
exposure phase, dizziness and self-vection increased 
over trials for the groups exposed to the drum, while 
dizziness remained unchanged over trials for the 
groups exposed to bodily rotation. Repeated exposure 
to bodily rotation resulted in improved walking per- 
formance over trials and days. 


149,773 

AD-A234 941/3/GAR PC A05/MF A01 
Army Natick Research Development and Engineering 
Center, MA. 

Phy: ical and Perceptual Responses to Load 
Carrying in Female Subjects Using Internal and Ex- 
ternal Frame Backpacks. 

Final rept. Jan-Oct 90. 

J. Kirk, and D. A. Schneider. Apr 91, 82p Rept no. 
NATICK/TR-91/023 


Eleven Female subjects (ages 18-33) walked on a 
motor driven treadmill at 3.2 mph for one hour carryi 
33% of their body weight. The grade of the treadmill 
alternated every 15 minutes from 0 to 3%. Each sub- 
ject carried an internal frame backpack for one trial 
and an external frame backpack for another trial on a 
separate day. The variables measured during the two 
load-carrying experiments included oxygen consump- 
tion (VO2), heart rate (HR), respiratory exchange ratio 
(R), minute ventilation (VE), and the ratings of per- 
ceived exertion for the chest (RPE-Chest), shoulders 
(RPE-Shoulders), and legs (RPE-Legs). There were no 
Statistically significant differences found between the 
two packs for any of the metabolic, cardiorespiratory, 
or perceptual variables measured. The grade of the 
treadmill had a significant effect on VO2; R; VE, and 
HR regardless of the type of pack carried. Minute ven- 
tilation was the only physiological response to load 
carrying that was significantly influenced by exercise 
time. The values for RPE-Chest, RPE-Shoulders, and 
RPE-Legs were significantly increased by exercise 
time and treadmill slope, regardless of the type of pack 
frame carried. It was concluded that when a load is 
carried on the back, differences in backpack frame de- 
signs are not great enough to produce significant dif- 
ferences in the energy cost or perception of carrying a 
moderately heavy load. 


149,774 

AD-A234 942/1/GAR PC A03/MF A01 

Naval Health Research Center, San Diego, CA. 

Effectiveness of Glycerol Ingestion for Enhanced 

— Water Retention during Cold Water immer- 
ion. 

Final rept. Dec 88-Aug 89. 

H. W. Goforth, and D. A. Arnall. Aug 89, 30p Rept 

no. NHRC-90-33 


The efficacy of ingesting an aqueous glycerol (GLY) 
solution to reduce diuresis and enhance body water 
retention during prolonged cold water dives was 
tested. Six subjects were assigned to either a water 
treatment (WT) or glycerol treatment (GT) group. 
During the predive period, divers drank approximately 
2 liters of flavored water solutions 30 milliliters per kilo- 
| mers (mi/kg) lean body mass (LBM) with or without 

LY (1.5 ml/kg LBM). Total urine output did not differ 
between treatments. The amount of urinary glycerol 
(uGLY) collected during the hyperhydration period 
(prehydration to 90 minutes after hydrating) and the 
three-hour dive periods accounted for 4.1% and 
10.3%, respectively, of the total GLY ingested. Hyper- 
hydration with GLY (1.2 ml/kg LBM) appears ineffec- 
tive in significantly reducing body water loss in divers 
under the stress of prolonged cold water immersion. 





149,775 
AD-A235 146/8/GAR PC A03/MF A01 
Naval Air Development Center, Warminster, PA. 
Comparison of Rewarming Methods in Mildly Hy- 
thermic Individuals. 

inal rept. Aug-Sep 89. 
J. W. Kaufman, K. Y. Dejneka, and G. J. Askew. 15 
May 90, 25p NADC-91008-60, NAMRL-406061, 


The purpose of this study was to compare the rewarm- 
ing effectiveness of a radio frequency coil (13.56MHz) 
at a specific absorption rate (SAR) of 2.5 W/kg (RF) 
with warm water immersion (40 C) and an insu- 
lated mummy-type rewarming sack (TS). Four male 
subjects, ages 24-35, were immersed in 10 C water for 
up to 90 minutes or until their rectal temperatures 
(TRE) decreased to 35 C. Each subject had 3 trials in 
which they were immersed. After each immersion, 
rewarming was accomplished with either RF, WW, or 
TS, so that each subject was rewarmed once with 
each method. Comparisons of the three rewarmin 

methods were based on the rate of increase of TR 

during rewarming (delta TRE/T), TRE 60 minutes after 
the start of rewarming (TRE 60), the time interval 
measured from extraction from the water to the end of 
afterdrop (delta t), and the magnitude of any observed 
Tre afterdrop (deltaTre). WW had significantly greater 
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deltaTRE/t and TRE60 than either RF or TS (p<0.03) 
and a smaller delta t than TS (p<0.05). TS had signifi- 
cantly ge delta TRE than either WW or RF 
(p<0.05). No significant differences in deltaTre/t, 
re60, or delta t were observed between TS and RF. 
The results of this study indicate that for mildly hypoth- 
ermic individuals, rewarming with RF at a SAR of 2.5 
pte hd roughly equivalent to TS and less effective 
an : 


149,776 

AD-A235 178/1/GAR PC A04/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 
Administrative Guide for the Flight Surgeon and 
the Aeromedical Technician: Performing Medical 
Examinations. 

Final rept. Aug-Oct 90. 

PO pe Dec 90, 63p Rept no. USAFSAM- 


This handout consolidates information taught in the 
Aerospace Medicine Primary, Aerospace Medicine 
Specialist, and Advanced Medical Standards courses, 
as well as guidance presented in Air Force Regulations 
and Pamphlets. This information is used on a daily 
basis in the Flight Surgeon’s Office and Physical Ex- 
aminations and Standards Sections. It is now being 
presented in a single, consolidated reference source. 
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AD-A235 181/5/GAR PC A05/MF A01 


Advisory Group for Aerospace Research and Develop- 
ment, ee (France). 


| Protection Training 
be ~ ;s Elevees: Protection par l’Entraine- 
ment 
AMP spent Group 14. 
c1990, 96p Rept no. AGARD-AG-322 


The purpose of this book is to give a concise and com- 
plete picture of the accelerative forces encountered in 
high performance aircraft, their effects upon the crew 
and the countermeasures that should be taken. The 
training possibilities and equipment now and in the 
future, are dealt with extensively; although, for those 
readers whose interest extends even further a list of 
titles is suggested. After a general introduction where- 
in the three main subjects: G-forces, G-effects and G- 
training are placed in a historical context, the second 
chapter offers the scientific basis for the G-concept. 
Chapter 3 is of a more applied nature: the human toler- 
ance of G-forces and the different ways of measuring it 
are discussed. The chapter continues with a descrip- 
tion of the standard G-protection methods: the suits, 
the valves and the complete details of the Anti-G 
Straining Maneuver. Logically the potential G-protec- 
tion methods are treated in the next chapter. A com- 
plete chapter 5 is dedicated to the intriguing but very 
dangerous phenomenon of G-induced loss of con- 
sciousness, that in fact has convinced the airforces to 
make centri training mandatory. The human cen- 
trifuges available in NATO are discussed in detail in 
chapter 6. Very interesting general data on the centri- 
fuge such as definitions, performance, safety and 
design features, are brought together in this chapter. A 
chapter on fitness geared to acquiring a higher G-toler- 
ance is included as chapter 7, which discusses aerobic 
and anaerobic exercise regimes and life-style consid- 
erations. The reader finds in chapter 8 the actual con- 
ducting of centrifuge training, in the form of a cook- 
book. Apart from the impressive 220 references, the 
book closes with chapter 9 on training applications and 
standards. 


149,778 

AD-A235 399/3/GAR PC A01/MF A01 
Krug Life Sciences, San Antonio, TX. 

Significance of Delayed Symptom Onset and 
Bubble Growth in Altttude pression 


ness. 

R. M. Olson, and R. W. Krutz. Apr 91, 5p USAFSAM- 
JA-90-20, 

Contract F33615-89-0603 

Availability: Pub. in Aviation, Space, Environmental 
Medicine, p296-299, Apr 91. Available only to DTIC 
users. No copies furnished by NTIS. 


Three characteristics of altitude induced decompres- 
sion sickness (DCS) are: (1) symptoms occur some 
time after arrival at altitude; (2) symptoms seldom 
occur below 18,000 ft., even though bubbles are fre- 
quently detected at that low altitude; and (3) symptoms 
seldom occur after 4 h at altitude. These observation 
could be explained if it were postulated that bubbles 
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must reach a threshold size before symptoms of DCS 
occur. In vitro techniques were used in this study to 
measure bubble growth at various altitudes. The re- 
sults indicate that although the growth rate of bubbles 
depends strongly on the altitude where they form, 
bubble growth requires time. This helps explain the 
first observation above. We found that bubbles stop 
growing early at a small size below 18,000 ft. This 
helps explain the second observation above. Finally, 
we found that bubbles stop growing when the fluid im- 
mediately surrounding the bubble is cleared of super- 
saturated gas regardless of the fluid composition a few 
centimeters from the bubble. This helps explain the 
last observation above. 


149,779 
N91-22175/4/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 


A04 
Wake Forest Univ., Winston-Salem, NC. School of 
Medicine. 
Characterization of Blood Drawn Rapidly for Use 
in Blood Volume Expansion Studies: An Animal 
Model for Simulated Weightiessness. 
V. M. Chenault, C. D. Lynch, M. Morris, J. Clodfelter, 
and P. M. Hutchins. Apr 90, 8p 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 460-467. 


It was demonstrated that up to 8ml of blood can be 
drawn from donar rats without significantly increasing 
volume and stress sensitive hormones, and thus can 
be used for volume expansion studies. Infusion of 
whole blood allows more physiological changes that 
can be seen with volume expansion by saline or other 
ionic solutions. The infusion of whole blood to induce 
hypervolemia may provide an improved model to study 
the fluid balance and control mechanisms operative in 
weightlessness. Blood samples were drawn as quickly 
as possible from femoral artery catheters chronically 
implanted in Sprague Dawley rats and analyzed for 
hematocrit, plasma sodium, potassium, osmolality, 
corticosterone, epinepherine, norepinephrine, and va- 
sopressin. The levels were found to be comparable to 
those of normal rats. 


149,780 

N91-22697/7/GAR PC A20/MF A03 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Centrifuge dag | Conceptual System Study. 
Volume 2: Facil ystems and Study Summary. 

R. Synnestvedt, P. Blair, A. Cartledge, J. Garces- 
porcile, and V. Garin. Mar 91, 458p NAS 
1.15:102860 


The Centrifuge Facility is a major element of the bio- 
logical research facility for the implementation of 
NASA's Life Science Research Program on Space 
Station Freedom using nonhuman species (small pri- 
mates, rodents, plants, insects, cell tissues, etc.). The 
Centrifuge Facility consists of a variable gravity Centri- 
fuge to provide artificial gravity up to 2 earth G’s’ a 
Holding System.to maintain specimens at microgravity 
levels, a Glovebox, and a Service Unit for servicing 
specimen chambers. The following subject areas are 
covered: (1) Holding System; (2) Centrifuge System; 
(3) Glovebox System; (4) Service System; and (5) 
system study summary. 


149,781 
PBS1-199505/GAR 
Centre d’Etudes et de Recherches Biophysiologiques 
Appliquees a la Marine, Toulon (France). 

Tests non Parametriques Portant sur les Rangs 
(Distribution-Free Tests Using Ranks). 

R. Bugat. May 90, 43p CERB-90-05 

Text in French; summary in English. 


PC E05/MF E05 


The use of parametric tests (i.e. those employing 
means and standard deviations) to process experi- 
mental results becomes less valid when the study pop- 
ulation is limited, as is often the case in human, hyper- 
baric experiments. Researchers are thus sometimes 
forced to use distribution-free tests, even though they 
are less powerful. The report, intended for researchers 
who are not statisticians, focuses on a few, simple, dis- 
tribution-free tests involving ranks, and how to pro- 
yo them on micro-computers using BASIC or 

URBO-BASIC. Those covered include the ‘U’ test for 
comparing two independent samples, the ‘T’ test for 
comparing two series of matched measurements, the 
‘H’ test, which is a distribution-free variance analysis 
for replicated measurements, the Friedman test for 
distribution-free variance analysis of repeated meas- 
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urements, and the ‘R’ test, which is used to find a link 
between two series of measurements matched on the 
basis of the rank correlation coefficient. 


149,782 

PB91-199547/GAR PC E05/MF E05 
Centre d’Etudes et de Recherches Biophysiologiques 
Appliquees a la Marine, Toulon (France). 

Potentiels Evoques Evenementiels Somesthesi- 
ques lors de |’Experimentation HYDRA IX (Soma- 
prem Evoked Event-Related Potentials during 
the HYDRA IX Experimental Dive). 

Final rept. 

J. Grapperson, F. Vidal, D. Bruschera, J. P. Wary, 
and P. Pittet. Nov 90, 21p CERB-90-19 

Text in French; summary in English. 


Somatosensory evoked event-related potentials in an 
oddball paradigm were recorded on four divers of the 
HYDRA IX experiment during the compression phase. 
Only a few of the measurements were able to be ana- 
lyzed. Nonetheless, it appears that the early waves, 
related to attention processes, are not changed, 
whereas the P3 wave, indicating more complete infor- 
mation processing, tends to disappear, notably starting 
at 270 m. A specific narcosis action does not seem to 
be the cause. 


Surgery 


149,783 

AD-A234 849/8/GAR 
California Univ., Davis. 
Surgical Treatment of Laser Induced Eye Injuries. 
Mid-term rept. 17 Apr 89-16 Oct 90. 

L. M. Hjelmeland, M. B. Landers, C. A. Toth, L. S. 
Morse, and J. D. Benner. 5 Dec 90, 33p 

Contract DAMD17-89-C-9026 


Subretinal blood within the macula may play a causa- 
tive role in visual loss in a number of macular diseases. 
The clinical and histopathologic effects of experimen- 
tal subretinal hemorrhage were evaluated in the cat. 
Subretinal hemorrhages were produced by creating a 
focal neurosensory retinal detachment with micropi- 
pette techniques, then inserting a needle tip transs- 
clerally to allow choroidal blood to fill the bleb. Experi- 
mental lesions were examined clinically and with light 
and electron microscopy over a 14 day postoperative 
period. Initial observations included clot organization 
with retraction of fibrin strands tearing photoreceptor 
outer segments. Later degeneration progressed to in- 
volve all retinal layers overlaying the clot. Hemor- 
rhages into tissue plasminogen activator did not form 
fibrin strands nor cause photoreceptor tearing. These 
findings highlight the potential for improved retinal sur- 
vival if organized subretinal clots can be eliminated 
soon after formation. 


PC A03/MF A01 
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AD-A234 607/0/GAR PC A03/MF A01 
Mississippi Univ. Medical Center, Jackson. 
Cytoprotective Mechanisms That Offset the Po- 
tential Augmentation of Phenobarbital-induced 
lonized Oxygen Generation during Quinone Recy- 


cling. 

Ww. ¢ Utley, and H. M. Mehendale. 1990, 19p 
AFOSR-91-0301, 

Grant AFOSR-88-0009 

Availability: Pub. in Biological Oxidation Systems, v1 
p183-200 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


The failure of phenobarbital pretreatment to increase 
menadione induced cytotoxicity and superoxide anion 
radical production in the cells suggests that concomi- 
tant cytoprotective mechanisms, located in the non- 
microsomal compartment of the cell are induced as 
well. In support of this, we have noted that phenobarbi- 
tal pretreatment results in elevated reduced glutathi- 
one (GSH) levels, an increased capacity for glutathi- 
one synthesis, increased glutathione reductase, and 
DT-diaphorase activities. Treatment with N,N-bis(2- 
chloroethyl)-N-nitrosourea an inhibitor of glutathione 


reductase, tends to increase the menadione-mediated 
cytotoxicity in both the phenobarbital-induced and 
naive cells. In contrast, dicumarol an inhibitor of DT- 
diaphorase, selectively increases the cytotoxicity of 
menadione in hepatocytes isolated from naive versus 
PB-pretreated rats (sodium phenobarbital, PB). Inclu- 
sion of both N,N-bis(2-chloroethyl)-N-nitrosourea 
(BCNU) and dicumarol in the incubation medium abol- 
ishes the characteristic concentration response 
curves of the hepatocytes for menadione. 


149,785 

AD-A234 671/6/GAR PC A04/MF A01 
Ash Stevens, Inc., Detroit, MI. 

Prophylactic and Treatment Drugs for Organo- 
phosphorus Poisoning. 

Annual rept. 30 Sep 88-29 Mar 90. 

P. Blumbergs, C. C. Tseng, B. S. Moss, M. T. 
Budrick, and C. L. Stevens. 1 Aug 90, 72p 

Contract DAMD17-84-C-4235 


The program is directed at the design and synthesis of 
treatment and prophylactic drugs as potential de- 
fenses against organophosphorus poisoning. During 
the past year, 23 compounds were submitted: three 
Se carbamates, one organo- 
phosphinic acid, two ium alkyithiosulfonates, thio- 
sulfonates, thiotaurine, and homothiotaurine, cis-4- 
chlorobuten-1-01 and 4-chlorobutanol, one alkylaryl di- 
sulfide, two chloroalky(aryl) carboxylic acids, 1,3,5-tris- 
2’-chloroethylbenzene and d8-thiodiglycol. 


149,786 


AD-A234 682/3/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. School of Pharmacy. 
Interrelationships between oy and Fat Metab- 
olism and Hypophagia in Rats Treated with Per- 
fluorodecanoic Acid. 

M. J. Van Rafelghem, C. W. Noren, L. A. Menahan, 
and R. E. Peterson. 1988, 14p AFOSR-91-0291, 
Grant AFOSR-85-0207 

Availability: Pub. in ae, Letters, v40 p57-69 
1988. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Energy metabolism and body composition were inves- 
tigated in perfluorodecanoic acid (PFDA)-treated rats 
(single i.p. dose of 20, 40 or 80 mg/kg) and their re- 
spective pair-fed counterparts 7 days after dosing. Cu- 
mulative feed intake and body weight were decreased 
in a dose-dependent manner. However, PFDA-treated 
rats either gained less weight or lost more weight (de- 
pendent on the dose administered) than their pair-fed, 
vehicle-treated counterparts, even though feed intake 
in these two treatment groups was similar. Energy ex- 
penditure, determined indirectly by quantifying oxygen 
consumption and carbon dioxide production, de- 
creased in a dose-dependent fashion, yet it was similar 
in PFDA-treated rats and their pair-fed counterparts at 
a given dose. Body composition analysis indicated a 
dose-dependent decrease in carcass water and pro- 
tein content in both PFDA-treated rats and pair-fed 
partners, while total amount of ash remained un- 
changed in all treatment groups. 
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AD-A234 693/0/GAR 
Wisconsin Univ.-Madison. 
Effects of Perfluorodecanoic Acid on Hepatic Indi- 
ces of Thyroid Status in the Rat. 

C. K. Kelling, M. J. Van Rafelghem, L. A. Menahan, 
and R. E. Peterson. 1987, 9p AFOSR-91-0295, 
Grant AFOSR-85-0207 

Availability: Pub. in Biochemical Pharmacology, v36 n8 
p1337-1344 1987. Available only to DTIC users. No 
copies furnished by NTIS. 
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No abstract available. 
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AD-A234 694/8/GAR 
Wisconsin Univ.-Madison. 
Effects of Perfluorodecanoic Acid on Thyroid 
Status in Rats. 

M. J. Van Rafeighem, S. L. Inhorn, and R. E. 
Peterson. 1987, 11p AFOSR-91-0296, 

Grant AFOSR-85-0207 

Availability: Pub. in Toxicology and Applied Pharmacol- 
ogy, v87 p430-439 1987. Available only to DTIC users. 
No copies furnished by NTIS. 
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No abstract available. 





149,789 

AD-A234 865/4/GAR 
Wisconsin Univ.-Madison. 
Regulation of Hepatic Malic Enzyme by Perfluoro- 
decanoic Acid. 

R. E. Peterson. 1986, 16p AFOSR-TR-91-0307, 
Contract AFOSR-85-0207 

Availability: Pub. in Jnl. of Biochemical Toxicology, v1 
n3 p23-37 1986. Available only to DTIC users. No 
copies furnished by NTIS. 


Perfluorodecanoic acid (PFDA) administration to adult 
male rats increased both the activity of hepatic malic 
enzyme and liver weight in a dose-dependent manner. 
Hepatomegaly and augmented activity of malic 
enzyme in liver were apparent within one day following 
PFDA administration and reached a plateau by three 
days posttreatment. Malic enzyme quantity per liver in 
PFDA-treated rats was elevated within one day follow- 
ing dosing and increased continually throughout five 
days posttreatment. Malic enzyme quantity per liver in 
PFDA treated rats was elevated within one day follow- 
ing dosing and increased continually throughout five 
days posttreatment. Administration of PFDA to rats in 
the fed state also led to an increase in the specific ac- 
tivity of hepatic malic enzyme that peaked at three 
days following dosing. The total activity (U/liver) and 
specific activity of malic enzyme in the liver were also 
reduced in the fasted state. 


PC A03/MF A01 


149,790 
AD-A235 047/8/GAR PC A03/MF A01 
Auburn Univ., AL. Dept. of Physiology and Pharmacol- 


y. 

Methods for in vitro Skin Absorption Studies of a 
Lipophilic Toxin Produced by Red Tide. 

B. W. Kemppainen, W. G. Reifenrath, R. G. Stafford, 
and M. Mehta. 1991, 19p 

Contract DAMD17-87-C-7007 

Availability: Pub. in Toxicology, v66 p1-17 1991. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


149,791 
AD-A235 048/6/GAR PC A03/MF A01 
Auburn Univ., AL. Dept. of Physiology and Pharmacol- 


y. 

ey vitro Penetration of Tritium-Labelled Water 
(THO) and (3H)PbTx-3 (a Red Tide Toxin) through 
Monkey Buccal Mucosa and Skin. 

M. Mehta, B. W. Kemppainen, and R. G. Stafford. 
1991, 11p 

Contract DAMD17-87-C-7007 

Availability: Pub. in Fontosiony Letters, v55 p185-194 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


149,792 

AD-A235 137/7/GAR PC A02/MF A01 
Tulane Univ., New Orleans, LA. 

Nucleotide Chioramines and Neutrophil-Mediated 
Cytotoxicity. 

C. Bernofsky. Mar 91, 7p AFOSR-TR-91-0432, 

Grant AFOSR-89-0468 

Availability: Pub. in FASEB Jnl., v5 p295-300 Mar 91. 
= only to DTIC users. No copies furnished by 
NTIS. 


No abstract available. 


149,793 
AD-A235 138/5/GAR PC A02/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Veterinary 
Herein 

mal Changes in Renal Proximal Tubular 
Epitheltal Cells of Male Sprague Dawley Rats Fol- 
lowing Decalin Exposure. 
T. E. Eurell, J. A. C. Eurell, D. J. Schaeffer, D. R. 
Mattie, and C. L. Alden. 1990, 7p AFOSR-TR-91- 


0431, 

Grant AFOSR-88-0033 

Availability: Pub. in Toxicologic ete v18 n4 pt2 
p637-642 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


Physiologic proteinuria is a characteristic feature of 
young adult male rats which may be associated with an 
androgen-dependent inefficiency of renal protein reab- 
sorption and catabolism. The major component of the 
proteinuria is a low molecular ae glycoprotein 
called alpha 2U globulin. The principal cytoplasmic or- 


ge involved with alpha 2U globulin metabolism is 
e lysosome. The physiologic proteinuria and metab- 
olism of alpha 2U globulin have been associated with a 
potentially unique susceptibility of male rats to specific 
xenobiotic-induced nephrotoxicity. Exposure of male 
tats to compounds such as d-limonene, decalin, 2,2,4- 
trimethylpentane, and JP-5 jet fuel results in pathologic 
renal alteration. 


149,794 

AD-A235 224/3/GAR PC A03/MF A01 

Army Environmental Hygiene Agency, Aberdeen Prov- 

i round, MD. 

Effects of Ingestion of Zinc Naphthenate on the 

Reproduction Function of Rats. Phase 5. 

Study rept. Jan 87-Feb 88. 

M. W. Michie, R. A. Angerhofer, M. P. Barlow, and P. 

- Beall. Feb 88, 31p Rept no. USAEHA-75-51-0497- 
1 


This study was conducted to determine the effects on 
reproduction, if any, of oral administration to rats of a 
candidate wood preservative, zinc naphthenate. Find- 
ings indicated that rats fed a diet of 0.5% zinc naphth- 
enate experienced a significant weight loss. This 
weight loss had no effect on mating or viability of off- 
spring over two generations of rats on this study. 
Therefore, zinc naphthenate was not considered to be 
a reproductive hazard in rats under the conditions of 
this study. Recommendations provide for the use of 
appropriate personal protection when handling zinc 
naphthenate solutions. 


149,795 

AD-A235 230/0/GAR PC A03/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 

Progressive Pulmonary Pathology of Two Organo- 
fluorine Compounds in Rats. 

J. B. Nold, J. P. Petrali, H. G. Wall, and D. H. Moore. 
1991, 16p Rept no. USAMRICD-P89-043 

Availability: Pub. in Inhalation Toxicology, v3 p123-137 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS 


Rat lungs were studied by light and electron microsco- 
py to morphologically characterize the development of 
lung injury associated with the inhalation of two organ- 
ofluorine compounds, perfluoroisobutylene (PFIB) and 
bis(trifluiromethy!) disulfide (TFD). Rats were exposed 
to test compounds in an inhalation chamber and euth- 
anatized at 5 min, 30 min, 90 min, 4 h, 12 h,24 h, and 
72 h postexposure. Inhalation of the compounds re- 
sulted in a progressive pulmonary pathology dominat- 
ed by pulmonary edema and fibrin deposition, which 
peaked at 12 to 24 h but which resolved to a large 
extent by 27 h postexposure. The edema was micro- 
scopically evident as early as 5-30 min after exposure. 
Endothelial change was the earliest recognized lesion 
by electron microscopy and was produced by both 
compounds. This was characterized by increased pin- 
ocytotic-vesicular activity and increased electron den- 
sity of endothelial cells. Injury to type | and |i pneumo- 
cytes was also evident, but appeared more severe in 
the lungs of TFD-exposed rats. The morphologic 
pathogenesis of the edema appears related to the pri- 
mary endothelial changes and concomitant pneumo- 
cyte damage. 


149,796 

AD-A235 291/2/GAR 
Michigan State Univ., East Lansing. Center for Envi- 
ronmental Toxicology 

In vitro Analysis of Modulators of Intercellular 


PC A02/MF A01 


Communication: Implications for Biologically 

Based Risk Assessment Models for Chemical Ex- 
sure. 

J. E. Trosko, C.-C. Chang, -_ B. V. Madhukar. 

1990, 10p AFOSR-TR-91-0491 

Grant AFOSR-89-0325 

Availability: Pub. in Toxicology in Vitro, v4 n4/5 p635- 

643 1990. Available only to DTIC users. No copies fur- 

nished by NTIS. 


Ever since the publication of Silent Spring (Carson, 
1962), we have heightened our concern about the po- 
tential environmental and human health effects 
caused by exposure to natural and man-made chemi- 
cals. It is the purpose of this paper to outline the possi- 
ble reasons for this discordance, namely: (a) the short- 
term tests for genotoxicity are inadequate; (b) the bio- 
assay protocols, by not being designed with the multis- 
tage nature of carcinogenesis in mind, are impossible 
to interpret mechanistically; and (c) the phenomenon 
of chemical modulation of intercellular communication 
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has not been incorporated into the understanding of 
the carcinogenic process or other toxic endpoints of 
chemical exposure. 


149,797 
AD-A235 308/4/GAR PC A03/MF A01 
moe aa Hygiene Agency, Aberdeen Prov- 


round, M 
ot the Development Toxicity of Zinc 
Naphthenate in Rats. Phase 4. 
Final rept. for Jul 85-Jul 88. 
R.A. A fer, M. W. Michie, M. P. Barlow, and P. 
rs Ly 28 Mar 91, 32p Rept no. USAEHA-75-51- 


This study was designed to detect any potential devel- 
opmental toxicity and/or teratogenic hazard associat- 
ed with the use of zinc naphthenate as a wood pre- 
servative. Oral administration of zinc naphthenate to 
rats during the major period of fetal organogenesis did 
not result in teratogenic effects. Transient maternal 
toxicity was confined to the highest dosage group (938 
mg/kg/day) and consisted of lethargy and lower body 
weight gain. Maternal treatment at that dosage level 
also produced a higher incidence of resorptions and 
lower average fetal body weight. Dams receiving zinc 
naphthenate, 94 or 188 mg/kg/day, were not affected; 
nor were their developing fetuses. Under the condi- 
tions of this study, zinc naphthenate was found to 
affect the developing fetus only at a dosage level 
which produced toxic signs in the maternal animal. In 
order to minimize human exposure, appropriate - 
sonal protection should be employed when handling 
all formulated wood preservatives, including those 
containing zinc naphthenate. 


149,798 

AD-A235 311/8/GAR PC A03/MF A01 
Hawaii Univ., Honolulu. 

Marine Biotoxins: Laboratory Culture and Molecu- 
lar Structure. 

Final rept. 25 Sep 87-24 Jun 90. 

P. J. Scheuer. 21 Jan 91, 30p 

Contract DAMD17-87-C-7210 


Laboratory cultures of Gambierdiscus toxicus were es- 
tablished with clones from wild populations in Hawaii 
and Tahiti French Polynesia. Seasonal variation of G. 
toxicus in Hawaii was monitored over a 16 month 
period. Influence of phosphate concentration on G. 
toxicus yield and toxicity was studied. Ciguatoxin (160 
microgram) was isolated from viscera of toxic eels 
(Gymnothorax javanicus) procured from Tarawa atoll, 
Republic of Kiribati. 


149,799 

AD-A235 318/3/GAR PC A03/MF A01 
Georgia Univ., Athens. Dept. of Pharmacology and 
toner 

Effect of Oral Dosing Vehicies on the Acute Hepa- 
aT ho of Carbon Tetrachioride in Rats. 

H. J. Kim, S. Odend’hal, and J. V. Bruckner. 1990, 
17D ‘AFOSR-TR-91-0367, 

Grant AFOSR-88-0277 

Availability: Pub. in Toxicology and Applied Pharmacol- 
ogy, v102 p34-49 1990. Available only to DTIC users. 
No copies furnished by NTIS 


No abstract available. 


149,800 

AD-A235 361/3 Not available NTIS 
Mississippi Univ. Medical Center, Jackson. 
Phenobarbital-induced Cytoprotective Mecha- 
nisms in Menadione Metabolism: The Role of.. 

H. M. Mehendale. 1990, ip AFOSR-TR- 91-0365, 
Contract AFOSR-88-0009 

Availability: Pub. in Int. Jni. Biochem. v22 n9 p957-967 
1990. No copies furnished by DTIC/NTIS. 


(1) Treatment with N,N-bis (chloroethyl)-N-nitrosourea 
(BCNU) led to decreases in cell viability in both naive 
and sodium phenobarbital (PB) induced hepatocytes. 
(2) Discumarol selectively increased the cytotoxicity of 
menadione in hepatocytes isolated from naive vs PB- 
pretreated rats. (3) Inclusion of both BCNU and discu- 
marol to the incubation medium abolished the charac- 
teristic concentration-response curves of the hepato- 
cytes for menadione. (4) A ged proportion of mena- 
dione was metabolized by DT-diaphorase in the hepa- 
tocytes isolated from PB-pretreated rats. (5) The role 
of glutathione reductase vs DT-diaphorase in mitigat- 
ing menadione-cytotoxicity in the naive vs PB-induced 
hepatocyte is discussed. 
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AD-A235 362/1 Not available NTIS 
Oklahoma State Univ., Stillwater. Dept. of sookey. 
Inhibition of Cytochrome Oxidase by Dibucaine. 

B. K. Stringer, and H. J. Harmon. 1990, 1p AFOSR- 
TR-91-0488, 

Grant AFOSR-89-0458 

Availability: Pub. in Biochemistry eer. v40 
n5 p1077-1018. No copies furnished by DTIC/NTIS. 


Dibucaine-HC! inhibited mitochondrial cytochrome c 
oxidase activity in intact mitochondria with 50% inhibi- 
tion occurring at 1.1 mM dibucaine-HCl. Dibucaine-HCl 
did not prevent the reduction of cytochrome oxidase 
by ascorbate plus N,N,N’,N’-tetramethyl-p-phenylene- 
diamine dihydrochloride (TMPD) when measured at 
604 nm but prevented 50% of the absorbance change 
at 445nm; dithionite reduced the oxidase completely. 
Dibucaine prevented binding of CO to oxidase reduced 
with ascorbate plus TMPD by preventing the reduction 
of cytochrome alpha sub 3. The midpotentials of cy- 
tochrome c and cytochrome oxidase, the visible absor- 
bance wavelength maxima, and the position and inten- 
sity of the signals of the EPR spectrum of the oxidase 
were not affected. Dibucaine-HCl prevented ascorbate 
plus TMPD-driven reduction of the near infra-red de- 
tectable copper center associated with cytochrome a; 
dithionite subsequently reduced this center. Dibu- 
caine-HCl inhibited cytochrome oxidase activity by 
interacting between cytochrome a and its associated 
copper. Since respiration was 8-fold less sensitive in 
submitochondrial particles, this site of inhibition is on 
the cytoplasmic side of the membrane. 


149,802 

AD-A235 375/3 Not available NTIS 

Nebraska Univ. Medical Center, Omaha. Dept. Of 

Pharmacology. 

Effect of Combined Treatment with Potassium Di- 

— and Maleic Acid on Renal Function in the 
at. 

W. O. Berndt. 1989, 1p AFOSR-TR-91-0371, 

Contract F49620-86-C-0096 

Availability: Pub. in Toxicol 

1989. No copies furnished by 


No abstract available. 


Letters, v49 p21-27 
IC/NTIS. 


149,803 

AD-A235 391/0 Not available NTIS 
Nebraska Univ. Medical Center, Omaha. Dept. Of 
eer. 

Alterations in the Renal Function of Male and 
Female Rats Exposed to Maleic Acid. 

W. O. Berndt. 1989, 1p AFOSR-TR-91-0373, 
Contract F49620-86-C-0096 

Availability: Pub. in Toxicology v56 p229-238, 1989. 
— only to DTIC users. No copies available from 


Maleic acid (MA), a known nephrotoxicant in experi- 
mental animals, and its chlorinated derivative dichloro- 
maleic acid (DCMA) are present in urban drinking 
water supplies as by-products of the chlorination proc- 
ess. This study was designed to characterize the ef- 
fects of simultaneous exposure of subtoxic doses of 
DCMA and MA on renal function in both sexes of the 
Sprague-Dawley rat. Urine was collected at 24-h inter- 
vals from rats housed individually in stainless steel me- 
tabolism cages. Subcutaneous administration of MA at 
a dose of 150 mg/kg had no effect on several param- 
eters of renal function in either sex at 24 h and only 
modest effects at 48 h. Renal slice studies show that 
treatment of both male and female rats with DCMA 
(showed 300 mg/kg) reduced p-aminohippurate (PAH) 
accumulation at 24 h with no effect on the uptake of 
tetraethylammonium ion (TEA). The combination of 
MA + DCMA caused a depression of TEA accumula- 
tion by slices from the female. Also, changes in urinary 
glucose excretion and blood urea nitrogen, although 
additive in the male following coexposure, appeared 
synergistic or potentiated in the female. These results 
suggest an enhanced susceptibility of the female rat to 
the nephrotoxic action of combined exposure to MA 
and DCMA 


149,804 

N91-22704/1/GAR 
National 
Cocoa Beach, FL. John F. Kennedy Space Center. 


PC A99/MF A04 
Aeronautics and Space Administration, 


Index of Material Safety Data Sheets: Toxic Sub- 
stances Registry System. 
Apr 91, 696p NAS 1.2:23-1, NASA-GP-23-1 


The Material Safety Data Sheets (MSDSs) listed in this 
index reflect product inventories and associated 
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MSDSs which have been submitted to the Toxic Sub- 
stance Registry database maintained by the Base Op- 
erations Contractor at the Kennedy Space Center. The 
purpose of this index is to provide a means to access 
information on the hazards associated with the toxic 
and otherwise hazardous chemicals stored and used 
at the Kennedy Space Center. 


149,805 

PBS1-199851/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. seat pens | Div. 

Comparison of Screening Approaches. 

H. A. Tilson. 1991, 36p EPA/600/D-91/116 


Procedures used to identify or screen for the presence 
of neurotoxicity are usually designed to test large num- 
bers of animals and are not considered to be as sensi- 
tive to subtle effects as more specialized tests for 
neurobiological dysfunction. For purposes of screen- 
ing, the use of a functional observational battery (FOB) 
is now generally accepted. A number of batteries con- 
taining different observations and measurements have 
been developed in several laboratories for rodents, 
dogs, and non-human primates. FOB used in screen- 
ing typically assess several neurobiological domains 
including neuromuscular (i.e., weakness, incoordina- 
tion, abnormal movements, gait, motor seizures, myo- 
clonia, rigidity and tremor), sensory (i.e., auditory, 
visual and somatosensory) and autonomic (i.e., pupil 
response, salivation) functions. Most FOB used for 
screening do not assess cognitive function (i.e., learn- 
- and memory). FOB evaluations can yield important 
information concerning dose-response characteriza- 
tics and data on the onset, duration and persistence of 
an effect. FOB should be able to differentiate neuro- 
toxicants from non-neurotoxicants and neurotoxicants 
having different mechanism(s) or site(s) of action. 


149,806 

PBS1-200220/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Neurotoxicology Div. 

Effects of 2,4-Dithiobiuret on Sensory and Motor 
Function. 

Journal article. 

K. M. Crofton, K. F. Dean, R. C. Hamrick, and W. K. 
Boyes. c1991, 15p EPA/600/J-91/088 

Pub. in Fundamental and Applied Toxicology, v16 n3 
p469-481 Apr 91. Prepared in cooperation with Nor- 
throp Services, Inc., Research Triangle Park, NC. 


2,4-Dithiobiuret (DTB) exposure causes a delayed 
onset muscle weakness in rats that has been attrib- 
uted to depressed neuromuscular transmission. The 
present study compares the effects of DTB on both 
sensory and motor function in rats. Adult male Long- 
Evans hooded rats were exposed to saline, 0.25, 0.5, 
or 1.0 mg/kg/day DTB, ip, for 5 consecutive days 
(Days 1-5). Body weights were monitored throughout 
the experiment. Motor activity was measured for 1 hr in 
a mazes on Days 0, 6, 13, and 27. Forelimb 
and hindlimb grip strength were assessed on Days 6, 
13, and 27. Auditory thresholds were determined for 5- 
and 40-kHz tones using reflex modification of the star- 
tle response on Days 0, 7, 14, and 28. Visual function 
was examined on Day 6 in animals exposed at 0.5 mg/ 
kg/day — flash- and pattern-elicited visual evoked 
potentials (FEPs and PEPs, respectively). Thermal 
sensitivity was measured using the hot plate proce- 
dure. All motor endpoints were decreased in a dosage- 
and time-dependent manner; the higher the dosage 
the longer the effects lasted. There were no effects on 
any measure of sensory function with the exception of 
peak N2 of the FEP. Both the amplitude and latency of 
FEP N2 were altered by DTB exposure. Decreases in 
body weight were maximal on Day 9 at 1.0 mg/kg/day 
(20% from control), but recovered by Day 22. (Copy- 
right (c) 1991 by the Society of Toxicology.) 


149,807 

PB91-200238/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Neurotoxicology Div. 

Behavioral and Neurochemical Changes in Rats 
= Repeatedly with Diisopropylfiuorophos- 
phate. 

Journal article. 

P. J. Bushnell, S. S. Padilla, T. Ward, C. N. Pope, 
and V. B. Olszyk. c1991, 11p EPA/600/J-91/089 
Pub. in Jnl. of Pharmacology and Experimental Thera- 
peutics, v256 n2 p741-750 Feb 91. Prepared in coop- 
eration with Northeast Louisiana Univ., Monroe. 
School of Pharmacy, and Northrop Services, Inc., Re- 
search Triangle Park, NC. 


Behavioral effects of organophosphates (OPs) typical- 
ly decrease with repeated exposure, despite persist- 
ence of OP-induced inhibition of acetyicholinesterase 
(AChE) and downregulation of muscarinic acetylcho- 
line (ACh) receptors. To characterize this tolerance 
phenomenon, rats were trained to perform an appeti- 
tive operant task which allowed daily quantification of 
working memory (delayed matching-to-position), refer- 
ence memory (visual discrimination) and motor func- 
tion (choice response latencies and inter-response 
times (IRTs) during delay). Findings indicate that ani- 
mals showing a definitive sign of tolerance to OP ad- 
ministration (subsensitivity to a cholinergic agonist) 
were also functionally impaired on both the motoric 
and mnemonic demands of a working memory task. 
The nature of this impairment suggests further that it 
results from compensatory changes in the CNS, e.g., 
muscarinic receptor downregulation, considered to 
produce ‘tolerance’ to OPs in exposed animals. 
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PB91-200246/GAR PC A02/MF A01 
Environmental Health Research and Testing, Inc., Re- 
search Triangle Park, NC. 

Cytogenetic Studies of Ethyl Acrylate Using 
C57BL/6 Mice. 

Journal article. 

A. D. Kligerman, A. L. Atwater, M. F. a. G. L. 
Erexson, and P. Kwanyuen. c1991, 7p EPA/600/J- 
91/090 

Contract EPA-68-02-4456 

Pub. in Mutagenesis, v6 n2 p137-141 Mar 91. Spon- 
sored by Health Effects Research Lab., Research Tri- 
angle Park, NC. 


The clastogenicity of ethyl acrylate (EA) was examined 
in vivo by injecting i.p. 5 male C57BL/6 mice per dose 
group with either 125, 250, 500, 1000 mg/kg EA dis- 
solved in saline. Twenty-four hours after injection, the 
animals were anesthetized, the spleens aseptically re- 
moved, and the splenic lymphocytes cultured for scor- 
ing chromosome aberrations (CAs) in first division cells 
and sister chromatid exchanges (SCEs) in second divi- 
sion cells. In the remaining cultures cytochalasin B 
was added to produce binucleated cells for scoring mi- 
cronuclei (MN). There was no other significant in- 
crease in SCEs or CAs at any of the doses of EA ex- 
amined. At the highest dose examined (1000 mg/kg), 
EA did cause a small but significant increase in binu- 
cleated cell MN. Isolated splenocytes were exposed to 
a wide range of concentrations of EA during the G(sub 
0) stage of the cell cycle or 23 h after mitogen stimula- 
tion during the late G(sub 1) or early S-phrase of the 
cell cycle. Although EA was toxic for both exposure 
regimes, significant increases in chromatid-type aber- 
rations were found only when the target cells were 
treated 23 h after mitogenic stimulation. No statistical- 
ly-significant increase in SCE frequency was found 
after either treatment regime. 


149,809 


PB91-200261/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Reproductive Toxicology Branch. 

Effect of Cadmium and Other Metal Cations on in 
vitro Leydig Cell Testosterone Production. 

Journal article. 

J. W. Laskey, and P. V. Phelps. c1991, 14p EPA/ 
600/J-91/092 

Pub. in Toxicology and Applied Pharmacology, v108 
n2 p296-306 1991. 


In vivo assessment of toxicant action on Leydig cell 
function is subject to homeostatic mechanisms which 
make it difficult to determine whether any changes 
seen in serum testosterone (T) concentration are due 
to extragonadal endocrine alterations or to a direct 
effect on the Leydig cell. Studies used a testicular cell 
culture technique to evaluate Leydig cell testosterone 
biosynthesis in the presence of several metal cations. 
To determine the site of toxic action, the Leydig cells 
were stimulated to produce testosterone by using 
human chorionic gonadotrophin (hCG), dibutyl cyclic 
adenosine monophosphate (db cAMP) or several sub- 
strates required for the biosynthesis of testosterone. 
Ca(2+), Cr(3+), Fe(3+), Mg(2+), Na(1+) or Pb(2+) 
had no effect on stimulated testosterone. Dose re- 
sponse depression in both hCG and db-cAMP stimu- 
lated testosterone production were seen with Cd(2+), 
Co(2+), Cu(2+), Hg(2+), Ni(2+), and Zn(2+) treat- 
ment. Surprisingly several of the metal cations which 
caused a depression in hCG and db cAMP stimulated 
testosterone production caused significant increases 





in HCHOL and PREG stimulated testosterone produc- 
tion over untreated and similarly stimulated cultures. 


149,810 

PBS1-200279/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Environmental Toxicology Div. 
Pharmacokinetic Basis of Age-Related Changes in 
Sensitivity to Toxicants. 

Journal article. 

L. S. Birnbaum. c1991, 28p EPA/600/J-91/093 

Pub. in Annual Review of Pharmacology, v31 p101- 
128 Mar 91. 


The article examines the pharmacokinetic behavior of 
environmental chemicals and drugs that are altered 
during aging. Absorption may be the least sensitive pa- 
rameter to age-related perturbations. However, pulmo- 
nary and dermal absorption, which are both dependent 
upon passive diffusion, do appear to decline. In con- 
trast, no evidence supports a decrease in passive 
transport across the gut wall, while active processes in 
the Gl tract do decline in the aged. Distribution is af- 
fected _—o in body composition, the decrease 
in lean ly mass resulting in a decreased Vd for 
water-soluble chemicals and enhanced persistence of 
lipophilic ones. Changes in protein binding and blood 
flow also alter the concentration of unbound chemicals 
reaching the target site. The changes in metabolism 
are extremely complex, with increases, decreases, 
and no change being observed for different enzymes 
with varying substrates in different tissues, sexes, 
strain, and species. Only excretion tends to consistent- 
ly change with age, in —_ part due to the altered 
blood flow, structure, and physiology of the kidney. He- 
patic and pulmonary elimination also tend to decline 
with age. 


149,811 

PB91-205690/GAR PC A99/MF E18 
Technical Resources, Inc., Rockville, MD. 

Survey of Compounds Which Have Been Tested 
= Carcinogenic Activity, 1987-1988 Volume. Sec- 


tion 1. 

Jun 89, 1801p NIH/PUB-89-468 

Contract NO1-CP-71114 

Also available from Supt. of Docs. See also PB83- 

: Sa Sponsored by National Cancer Inst., Bethes- 
ja, MD. 


The survey presents carcinogenesis data extracted 
from literature published in 1987-1988. The volume is 
organized according to chemical structural categories 
(inorganic, aliphatic, monocyclic, etc). Each compound 
is assigned to its structure category, and, within each 
category, the test compounds are entered alphabeti- 
cally by the preferred name of the compound. Pre- 
ferred names are assigned according to the Chemical 
Abstracts Service (CAS) 9th Collective Index. Under 
each preferred name (primary entry) is a list of syno- 
nyms for the compound. Each preferred compound 
name is assigned a unique sequential compound ac- 
cession number that reflects its location in the text. 
When an animal group is treated with more than one 
compound, the information is entered under the pri- 
mary test compound. A cross reference is entered 
under each secondary compound, giving the primary 
compound's preferred name and accession number. 


Zoology 


149,812 

MIC-91-03046/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Communications Di- 
rectorate, Ottawa (Ontario). 

Polar Diatom Colloquium: Proceedings (3d: 1990: 
Ottawa, Ont.). 

Canadian technical report of fisheries and aquatic 
sciences no. 1781. 

M. Poulin. c1991, 54p SSC-FS 97-6/1781 


Proceedings of the colloquium, covering problems in 
microscopic identification; problems related to Nitzs- 
chia, Navicula and allied genera, and Chaetoceros; 
and thematic sessions on methods, generic concepts, 
limiting factors, mechanisms of sedimentation, and 
ice-water interactions in which = discussions and 
oral presentations were made. The proceedings con- 
sisted of 28 abstracts/summary reports and 2 session 
reports, a brief summary on microscopic sessions, a 
list of cited references, a list of participants and a list of 
other participants of the previous two meetings. 


149,813 

MIC-91-03158/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Bruce GS ‘B’ commissioning aquatic biological 
study, year ll, 1984. 

Report no. 90-212-K. 

H. Balesic. c1990, 54p 


This report presents the results of the second of four 
years (1983-86) of aquatic studies during the period of 
commissioning of Bruce Nuclear Generating Station B. 
The objectives of these studies were: 1) to provide 
continuity of data between preoperational and posto- 
perational studies; and 2) to identify any significant en- 
vironmental alterations resulting from construction and 
= of the station during the commissioning 
period. 


149,814 
MIC-91-03257/GAR PC E17/MF E01 
Agriculture Canada. Research Branch, Ottawa (Ontar- 


io). 

Manual of Nearctic Diptera, vol. 3. 

Monograph no. 32. 

J. F. yo ge and D. M. Wood. c1989, 259p SSC- 
A54-3/32E, ISBN-0-660-12961-2 


Volume 1 and 2 of the manual were concerned with 
the anatomy, terminology, and identification of all the 
known families and genera of two-winged flies from 
America north of Mexico. This third volume explains 
the rationale underlying the classification that was 
adopted in the first two volumes, using the methodolo- 
gy of phylogenetic systematics developed by Hennig. 
Volume 3 comprises three chapters: 1) phylogeny and 
classification of the Nematocera; 2) phylogeny and 
classification of the ‘Orthorrhaphous’ Brachycera; and 
3) phylogeny and classification of the Muscomorpha. 
An index is provided. 


149,815 
MIC-91-03258/GAR PC E17/MF E01 
Agriculture Canada. Research Branch, Ottawa (Ontar- 


io). 

Wolf spiders, nurseryweb spiders and lynx spiders 
of Canada and Alaska Araneae: Lyco: , Pisauri- 
dae, and Oxyopidae. 

The Insects and arachnids of Canada no. pt. 17. 

C. D. Dondale, and J. H. Redner. c1990, 384p SSC- 
A42-42/1990-17E, ISBN-0-660-13628-7 


This addition to the insects and arachnids of Canada 
series reviews the three families of wolf spiders, nur- 
seryweb spiders, and lynx spiders of Canada and 
Alaska. A — introduction and description of the 
anatomy of this group of three-clawed ground hunters 
is given, followed by a detailed description of each 
genus in each of the three families -- Lycosidae, Pi- 
sauridae, and Oxyopidae. A glossary, references and 
index conclude the publication. 


149,816 
MIC-91-03259/GAR PC E17/MF E01 
Agriculture Canada. Research Branch, Ottawa (Ontar- 


io). 

Bark beetles of Canada and Alaska Coleoptera: 
dae. 

The Insects and arachnids of Canada no. pt. 2. 

D. E. Bright. c1976, 240p SSC-A42-42/1976-2, 

ISBN-0-660-01320-7 


This addition to the insects and arachnids of Canada 
series discusses the 214 species of bark beetles 
known or thought to occur in Canada or Alaska. The 
handbook was designed to assist students, amateurs, 
technicians, entomologists, and practicing foresters in 
identifying the various species of Scolytidae, to briefly 
review the known biological information, and to indi- 
cate where more detailed information can be found. 
Host plants, gallery patterns, maps of Canadian and 
Alaskan distribution, and other details helpful in identi- 
fication are included. 


149,817 
MIC-91-03268/GAR PC E07/MF E01 
New Brunswick Museum, Saint John. 

Shallow marine, littoral and terrestrial associations 
of Pendieton island, New Brunswick. 

Publications in natural science no. 9. 

M. L. H. Thomas. c1990, 51p ISBN-0-919326-47-1 
Fold. map not filmed. 


Pendleton Island is part of the Deer Island Archipelago 
which separates Passamaquoddy Bay from the south- 
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General 


west part of the Bay of Fundy proper. This report gives 
a short history and description of the island, then a de- 
tailed description of the littoral and sublittoral associa- 
tions, based on field work conducted in 1986-88. 


149,818 


MIC-91-03269/GAR PC E07/MF E01 


Newfoundland Forestry Centre, St. John’s (Canada). 
Annotated bibliography of the eastern larch 
beetle, Dendroctonus simplex LeConte, Coleopte- 
ra: 


Information report no. N-X-266. 
D. W. Langor, and A. G. Raske. c1988, 48p SSC- 
FO46-15/266E, ISBN-0-662-16689-2 


The eastern larch beetle is a phloeophagous or 
phioem-feeding bark beetle that occures throughout 
North America, from Newfoundland and the northeast- 
ern United States to British Columbia and Alaska. This 
annotated bibliography provides 192 references that 
mention the eastern larch beetle, from the original de- 
scription in 1868 to 1987. An index to authors, a sub- 
ject index and a geographic index are included. 


149,819 


MIC-91-03407/GAR PC E17/MF E01 
Alberta Oil Sands Environmental Research Program. 
Aquatic Fauna Technical Research Committee, Ed- 
monton. 

Impact of saline waters upon freshwater biota: A 
literature review and bibliography. 

AOSERP report no. 8. 

K. Machniak. c1977, 271p 


Test pits excavated in the Alberta Oil Sands Environ- 
mental Research Program study area indicate that a 
significant inflow of groundwater can be expected in 
surface mining operations in the oil sands area. To pre- 
vent this accumulation of groundwater, the local water 
table must be lowered by pumping and by controlling 
and removing groundwater seepage to the pit. The dis- 
posal of this groundwater may present a problem be- 
cause of its salinity. This literature review and bibliog- 
raphy provides a review of the effects of saline water 
on biota, including the effects of saline water in gener- 
al on major groups of organisms such as aquatic 
plants, aquatic invertebrates, fish, birds and mammals; 
and toxicity summaries for individual ions. The report 
also contains an extensive bibliography of scientific 
references on the impact of saline waters upon fresh- 
water biota. 


General 


149,820 


DE91621707/GAR 
Australia. 

Code of practice for the design and safe operation 
of non-medical irradiation facilities (1988). 

1988, 31p INIS-XN-286 

U.S. Sales Only. 


PC A03/MF A01 


This Code establishes requirements for the design and 
operation of irradiation facilities which use X-rays, 
electrons or gamma radiation for non-medical pur- 
poses such as the sterilisation of therapeutic goods. 
These requirements aim to ensure that exposure of 
workers and members of the public to ionizing and 
non-ionizing radiation as well as to noxious gases and 
radioactive contamination of the environment and fa- 
cilities are controlled through the design of engineering 
safety features, approved administrative controls and 
appropriate radiation monitoring. (Atomindex citation 
22:023826) 
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149,821 

AD-A235 368/8/GAR 
Assistant Secreta 
Washington, DC. 
Technical Information 
B-2 Survivab! 
Final rept. 
Mar 90, 15p 


PC A03/MF A01 
of the Air Force (Acquisition) 
puty Director for Scientific and 


ility Aguinet Air Defense Systems. 


Paper begins with a short general discussion on 


stealth and counter-stealth activities. The main sec- 
tions of this paper then analyze the capabilities of con- 
ventional and unconventional air defense systems to 
defend against stealth aircraft. The paper then con- 
cludes with a short commentary on the value of a vig- 
orous U.S. program in counter-stealth air defense ap- 
proaches. 


Antimissile Defense Systems 


149,822 
DE91010824/GAR PC A03/MF A01 
EG and G Energy Measurements, Inc., Los Alamos, 
NM. Los Alamos Operations. 

Is cepstrum eae applicable to circularly po- 
larized electric-field 

T. Tunnell. 25 Apr 90, eee EGG-10617-5069, LAO- 
2732-1946 

Contract AC08-88NV10617 

Sponsored by Department of Energy, Washington, DC. 


In FY 1988 a cepstrum-averaging technique was de- 
veloped to eliminate the ground reflections from 
charged-particle beam (CPB) electromagnetic pulse 
(EMP) data. The work was done for the Los Alamos 
National Laboratory Project DEWPOINT at SST-7. The 
technique averages the cepstra of horizontally and 
vertically polarized electric-field data (i.e., linearly po- 
larized electric-field data). This cepstrum-averaging 
technique was programmed into the FORTRAN codes 
CEP and CEPSIM. Steve Knox, the principal investiga- 
tor for Project DEWPOINT, asked the authors to deter- 
mine if the cepstrum-averaging technique could be ap- 
plied to circularly polarized electric-field data. The 
answer is, Yes, but some modifications may be neces- 
sary. There are two aspects to this answer that we 
need to address, namely, the Yes and the modifica- 
tions. First, ~—e the Yes, the technique is applica- 
ble to elliptically polarized electric-field data in general: 
circular polarization is a special case of elliptical polar- 
ization. Secondly, regarding the modifications, greater 
care may be required in computing the phase in the 
calculation of the complex logarithm. The calculation 
of the complex logarithm is the most critical step in 
cepstrum-based analysis. This memorandum docu- 
ments these findings. 


149,823 
DE91011051/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Two sensors for distributed satellite platforms. 

G. H. Canavan. Apr 91, 23p LA-11861-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Sensors are well suited to deployment on highly-prolif- 
erated satellite platforms like singlet space-based 
interceptors (SBis). Proliferated radars could achieve 
useful search rates. The simplest could be little more 
than altimeters that looked directly below to provide a 
continuous fence against low-flying aircraft. Mounting 
them on the SBI lifejackets should be inexpensive. Bus 
watching is a rough alternative to discrimination. Prolif- 
eration could allow multiple sensors to observe buses 
above the horizon at close ranges. 9 refs. 


149,824 
DE91011252/GAR 
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PC A03/MF A01 


Los Alamos National Lab., NM. 

— ultravelocity slings for boost-phase de- 
lense. 

G. H. Canavan. Apr 91, 18p LA-12077-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


Existing booster technology, brilliant pebble intercep- 
tors, survivable platforms, and developed warning, 
command, control, and communication could provide 
boost-phase defensives with the capability and flexibil- 
ity required to significantly reduce the effectiveness of 
submarine and theater attacks. 7 refs., 2 figs. 


Chemical, Biological, & Radiological 
Warfare 


149,825 

AD-A234 561/9/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Water Solubility of BIS (2-Ethyihexy!) Hydrogen 
Phosphite. 

Memorandum rept. 

R. E. Pellenbarg, and K. Cephas. 17 Apr ! ‘91, 12p 
Rept no. NRL-MR-6795 


Chemical warfare defense research routinely utilizes 
simulants for chemical agents. This substitutive ap- 
proach offers several advantages. Specifically, proce- 
dures relying on simulants can be much less rigid and 
dangerous than those which use live agents. Simu- 
lants, in contrast to lethal agents, can be more readily 
disseminated in the open environment. Thus, with ap- 
propriate non-toxic simulants, one can contaminate a 
large piece of military equipment, and study the decon- 
tamination (simulant removal) of the impacted device 
in a non-lethal setting. Such a decontamination exer- 
cise would be profoundly more difficult if one were to 
use live chemical agents. e 


149,826 

AD-A234 712/8/GAR 
Texas Univ. Health Science Center at San Antonio. 
Dept. of Pharmacology. 


PC A01/MF A01 


Cholinesterase Inhibitor Soman Increases Inositol 
Trisphosphate in Rat Brain. 

P. L. Mobley. 1990, 4p 

Contract DAMD17-85-C-5135 

Availability: Pub. in Neuropharmacology, v29 n2 p189- 
191 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Studies were conducted to determine the effect of the 
cholinesterase inhibitor soman on the amount of inosi- 
tol trisphosphate in the neocortex, striatum, cerebel- 
lum, and medulla-pons regions of rat brain in vivo. The 
studies indicate that treatment with soman increase 
inositol trisphosphate in the neocortex and striatum, 
but not in the cerebellum or medulla-pons region. In 
the neocortex the most pronounced increases were 
observed in animals with severe poisoning symptoms; 
however, inositol trisphophate was also found to be 
elevated in animals with only mild poisoning symp- 
toms. A variety of evidence suggests that the receptor- 
mediated hydrolysis of phosphatidyl inositol results in 
the formation of inositol trisphosphate (IP3) and dia- 
cylglycerol, both of which function as intracellular 
signal messengers, and that this mechanism repre- 
sents a major signal transduction system through 
which extracellular signals can influence intracellular 
events. 


149,827 

AD-A234 713/6/GAR PC A02/MF A01 
Battelle Memorial Inst., Columbus, OH. 

Stagewise, Group Sequential Experimental De- 
signs for Quantal — One-Sample and 
Two-Sample Compa 

Pi Feder C. t Gheon DW. Hobson, M. C. 
Matthews, and R. L. Joiner. 1991, 6p 

Contract DAMD17-89-C-9050 

Availability: Pub. in Neuroscience and Biobehavioral 
Reviews, v15 p129-133 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
149, 
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AD-A234 714/4/GAR 
Krug Life Sciences, San Antonio, TX. 


PC A03/MF A01 


Investigation of the Effect of Laundering the 
Ground Crew Chemical Defense Overgarment on 
Toxic-Free-Area Vapor Transfer during Shelter 
Entry by Initially Contaminated Personnel. 

Interim rept. Oct 87-Jan 88. 

R. E. Simpson. Dec 90, 27p USAFSAM-TP-89-17, 
Contract F33615-85-C-4503 


A study 7 the U.S. Air Force School of Aerospace 
Medicine, Brooks AFB, Texas, has compared the shel- 
ter processing transfer of chemical warfare agent si- 
mulant vapor for subjects wearing unwashed and laun- 
dered ground-crew chemical defense overgarments. 
Twice laundered and four times laundered protective 
garments were included in the assessment. Test sub- 
jects, wearing the unwashed and laundered protective 

rments were initially sprayed with liquid simulant 
{methyl salicylate) to a target density of 5 g m-2. They 
were then sequentially processed into and through the 
USAFSAM Collective Protection Shelter (SCPS-2B) 
test facility. Immediately upon entry to the Toxic-Free 
Area, the subjects were confined in individual off gas- 
sing booths for 2 h while offgassed simulant vapor 
concentration in the booths was recorded. The result- 
ing mean maximum vapor concentrations recorded in 
the booths for subjects who had worn unwashed and 
laundered overgarments prior to booth entry were not 
statistically different at the .05 significance level. How- 
ever, the 4-times laundered garment subjects (3 out of 
4 subjects) showed an average 40% increase in booth 
vapor concentration compared with subjects wearing 
unwashed garments. 


149,829 


AD-A234 727/6/GAR PC A05/MF A01 
= of the Surgeon General (Army), Falls Church, 


eae and Treatment of Diseases of Tactical 
Importance to US CENTCOM Forces. 
1990, 89p 


No abstract available. 


149,830 


AD-A234 838/1/GAR PC A04/MF A01 
Dynamac Corp., Rockville, MD. 

Nerve Agents: Approaches to Treatment/Pretreat- 
ment. 

Annual rept. 25 Sep 87-24 Sep 88. 

A. P. Gray, K. L. Dretchen, K. Takahashi, and T. 
Henderson. 28 Oct 88, 75p 

Contract DAMD17-86-C-6261 


During the current year we have continued investiga- 
tion of: choline acetyltransferase (CAT) inhibitors; 
compounds with the ability to slow the rate of aging 
soman-inhibited AChE; reactivating agents with a pos- 
sible complementary ability to slow the rate of aging; 
and hexafluorenium, a neuromuscular blocking agent 
that may interfere with neurotransmission after the ac- 
etyicholine receptor has been activated. This year 15 
new compounds were synthesized, assayed in vitro 
and tested in vivo for the ability to protect against sarin 
and soman in the mouse. Testing is now based on the 
Army's recently described procedures, against an 
LD90 dose of nerve agent. 


149,831 


AD-A234 947/0/GAR PC A03/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Provin ng Ground, MD. 
Development of a Screening Procedure for Use in 
the Evaluation of Topical Protectants after Chal- 
- je with Vesicating Agents. 

echnical rept. 
i °s. Forster, B. Jacinto, C. Gadson, and M. M. 
Mershon. Apr 91, 21p Rept no. USAMRICD-TR-91- 
06 


1,1’ -Thiobis2-chloroethane (bis(2-chloroethyl)sulfide, 
sulfur mustard, H) causes skin, respiratory and eye 
injury land has been identified as being mutagenic and 
carcinogenic. The development of topical protectants 
that can decrease the effects of cutaneous exposure 
to vesicating chemical warfare agents or that may en- 
hance the effectiveness of decontamination through 
limiting penetration to the skin should significantly en- 
hance a soldier’s ability to carry out his or her job in a 
chemically hostile environment. Preliminary in vivo 
studies with a small number of candidate topical pro- 
tectants demonstrated that they could provide protec- 
tion against several different chemical agents. 





149,832 

AD-A235 070/0/GAR PC A02/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 

Circle Cell FT-IR Analysis of Chemical Warfare 
Agents in Aqueous Solutions. 

E. H. Braue, and M. G. Pannella. 1990, 9p Rept no. 
USAMRICD-P89-070 

Availability: Pub. in Applied Spectrosco 
p1513-1520 1990. Available only to DTI 
copies furnished by NTIS. 


No abstract available. 


, v44 nO 
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149,833 

AD-A235 218/5/GAR PC A03/MF A01 
Chemical Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 

Toxicity of Persistent Chemical A Simulants 
(PCAS) and Chemical Agent Disc! Solution 
(CADS) in Soil on Cucu (Cucumis sativus, L.) 
and Earthworms (Eisenia foetida). 

Final rept. Apr 89-May 90. 

C. T. Phillips, R. S. Wentsel, and R. T. Checkai. Mar 
91, 33p Rept no. CRDEC-TR-257 


Persistent chemical agent simulants (PCAS) of GD 
and HL and the chemical agent disclosure solution 
(CADS) were tested for their toxicity to cucumbers and 
earthworms. The PCAS and CADS were tested at 
0,0.10, 0.50, 1.0, and 2.5% concentration by weight. 
The GD simulant produced lethal and sublethal effects 
on cucumber plants at the 1.0% level. The HL simulant 
in soil on cucumbers was lethal above the 0.10% con- 
centration. The CADS produced lethal and sublethal 
effects on cucumber plants at the 2.5% level. The 
analysis of covariance (ANCOVA) for earthworms 
treated with the GD simulant was not significant (p < 
0.05) for weight differences; however, survival rates 
did decline with increasing concentrations. The HL si- 
mulant was the most toxic to earthworms with lethal 
effects being exhibited at the 0.05% level. The effects 
of CADS on earthworm weight change was not signifi- 
cant (p <0.05) by ANCOVA between treatments 
through the 1.0% level. All earthworms died at the 
2.5% level. The HL simulant was toxic to plants and 
earthworms at 0.10%, which is near the expected 
field-release level. The PCAS and CADS should not 
have an adverse effect on plant life if field-release 
levels are <0.10%. The GD simulant and CADS also 
should not affect soil organisms at these same levels. 


149,834 

AD-A235 314/2/GAR PC A03/MF A01 
Georgetown Univ., Washington, DC. Dept. of Bio- 
chemistry. 

Molecular Biology Basis for the Response of 
ge ele Polymerase and NAD Metabolism to 
on Damage Caused by Mustard Alkylating 


gents. 
Final rept. 15 Jun 87-29 Apr 90. 
M. E. Smulson. 15 Feb 91, 20p 
Contract DAMD17-87-C-7138 


This study has focused on assessing the effects of 
sulfur mustard agents on the poly(ADP-ribose) content 
of the skin under conditions in which skin cells were 
engineered with recombinant clones for the gene and 
cDNA for this enzyme. In this study, we have focused 
on five aims, ail directed toward using retroviral ex- 
pression vectors to alter skin cell levels of poly(ADP- 
ribos)ylation in an attempt to elucidate mustard 
damage to cells. These are the aims: (1) verification of 
expression of exogenous sense and antisense orienta- 
tions of poly(ADP-ribose) polymerase in cultured 
human keratinocytes; (2) verification of the transcrip- 
tion of integrated sequences in human keratinocytes; 
(3) verification of —- (or lack of synthesis due to 
antisense) of biologically and enzymatically active 
poly(ADP-ribose) polymerase in human keratinocytes; 
(4) in vitro measurements of DNA repair due to mus- 
tard exposure of engineered keratinocytes; and (5) 
testing of keratinocytes that prove to have either re- 
duced or elevated synthetic activity for poly(ADP- 
ribose) polymerase for their ability to form an epider- 
mis when transplanted to an athymic mouse (not yet 
done). These engineered skin layers will be subse- 
quently tested for DNA repair capacity, for NAD metab- 
olism, and, ultimately, for cytotoxicity. 


149,835 
DE91010820/GAR 
Argonne National Lab.., IL. 


PC A03/MF A01 


MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


Recovery following a chemical weapons stockpile 
disposal program accident. Offsite planning and 


. Hess, C. Herzenberg, E. Tanzman, S. Meleski, 
and R. Hemphill. 1991, 23p ANL/CP-72593, CONF- 
910477-3 
Contract W-31109-ENG-38 
Annual hazardous materials management central con- 
ference and exhibition (4th), Rosemont, IL (USA), 3-5 
Apr 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


In conjunction with disposal planning, the Chemical 
Stockpile Emergency Preparedness Program (CSEPP) 
was to improve emergency preparedness 
at the eight installations involved and for the communi- 
ties which surround them. The Federal Emergency 
Management Agency (FEMA) is assisting in the imple- 
mentation of this program on the basis of a Memoran- 
dum of Understanding established with the Office of 
the Assistant Secretary of the Army, for Installations, 
Logistics and the Environment (OASA, IL&E). A steer- 
ng committee and six subcommittees, co-chaired by 
DA and FEMA, were created, and representatives 
from state and local governments, as well as other fed- 
eral agencies, were invited to observe and participate 
in meetings of these subcommittees. Recognizing the 
need for a coordinated recovery effort in the event of a 
chemical incident or accident, the Army and FEMA es- 
tablished one of these subcommittees to guide and co- 
ordinate recovery planning. The Army has tasked Ar- 
gonne National Laboratory to conduct research for off- 
post procedural planning for the recovery phase, in co- 
ordination with this subcommittee. The draft paper Re- 
entry, Restoration and Recovery from a Chemical 
Weapons Accident: offpost Procedural Planning and 
Preparedness, A Concept Paper, is a result of efforts 
by Mr. Tom Hess and Mr. Denzel Fisher of the Army, 
OASA IL & E, by Dr. Caroline Herzenberg and other 
members of the Emergency Systems Section at Ar- 

jonne National Laboratory, and by Dr. James D. 

dams of the Environmental Protection Agency (EPA). 
The Concept Paper was written to provide an overview 
of the role of recovery planning in the CSEP Program 
and discusses various technical and social aspects 
which should be considered by offpost planners. This 
conference paper presents a brief summary of that 
work, and hopes to emphasize the importance of re- 
covery planning. 15 refs., 2 figs. 


149,836 


DE91011261/GAR PC AQ4/MF A01 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 

Field exercise programs assuring Department of 
the Army preparedness for chemical emergencies, 
a comparison with Federal Emergency Manage- 
ment Agency programs. 

M. A. Madore, R. S. Thomson, E. A. Tanzman, and 
T. E. Baldwin. Sep 90, 59p ANL/EAIS/TM-47 
Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


This report examines planning and coordination proc- 
esses used by the Department of the Army (DA) in 
conducting service response force (SRF) and other 
chemical surety material (CSM) exercises. The rolicies 
and practices of these Army exercise tame are 
compared with those used by the Federal Emergency 
Management Agency (FEMA) in conducting radiologi- 
cal emergency preparedness (REP) exercises. The 
report identifies areas where Army and FEMA exercise 
programs are similar and areas where they differ sig- 
nificantly. An examination of all of the exercise prac- 
tices used by DA and FEMA is beyond the scope of 
this report. The Army’s SRF exercise activity was se- 
lected for analysis because it represents the largest 
and most comprehensive chemical surety material ex- 
ercises the DA regularly conducts. SRF exercises are 
extensive tests of on-post and off-post response capa- 
bilities to chemical accidents or incidents. Smaller- 
scale CSM exercises are also analyzed. Similarly, 
FEMA’s REP exercise program is examined because it 
is a successful model of how large-scale field exer- 
cises are conducted to test state and local capabilities 
to respond to emergencies at commercial nuclear 
power plants. Tne programs addressed in this report 
are therefore prominent examples from two organiza- 
tions with extensive experience in planning and con- 
ducting large-scale field exercises. Information gained 
from examining and comparing these programs can 
provide insight into how an integrated field exercise 
~ amas can be developed for the Army’s CSEPP. 22 
refs. 


149,840 


149,837 


N91-22821/3/GAR PC A03/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Alarm Response of ‘CAM’ Downwind to Chemical 
Attacks. 

P. B. Storeboe, and T. Bjorvatten. 20 Sep 90, 25p 
FFI-90/6007 


The British CAM (Chemical Agent Monitor) detector 
may be used as a warning device for chemical attacks. 
The response to chemical agents in the air was exam- 
ined, and a simplified working ism was as- 
sumed. A defence position some 200 m across was 
examined. Chemical attacks were simulated to the 
windward side of the position, which had 1, 3 or 7 de- 
tectors deployed in an operationally correct manner. 
The detector response to the clouds drifting in was 
studied. The concentration time profile at the detector 
site should be fairly realistic for a war situation of the 
kind, and the results should be operationally valid. 
Ample warning time was given when one detector only 
was working. No oe difference was found be- 
tween CAM and NAIAD in the respect. 


Logistics, Military Facilities, & 
Supplies 
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AD-A234 537/9/GAR PC A99/MF A04 
Department of the Navy, Washington, DC. 

Department of the Navy Justification of Estimates 
FY 1992/FY 1993 Submitted to 


Congress February 1991, Operation and Mainte- 
nance, 
Feb 91, 65ip 


The Operation and Maintenance, Marine Corps appro- 
priation provides the funding for Marine Corps mis- 
sions, functions, activities, and facilities except for 
those requirements related to: procurement of major 
items of equipment and ammunition, military person- 
nel, military family housing, operations and mainte- 
nance of the Marine Corps Reserve, and those func- 
tions supported by Navy sponsored appropriations. 
The funds contained in this appropriation are intended 
primarily for the support of the Fleet Marine Forces 
which consist of 188,000 active military and 17,050 ci- 
villian personnel in FY 1992 and 182,200 active military 
and 16,642 civilian personnel in FY 1993. The primary 
Marine Corps objective is to train and maintain the 
Fleet Marine Forces at a high level of combat readi- 
ness for service with the fleet, ashore, or for such other 
duties as the President may direct. 


149,839 


AD-A234 539/5/GAR PC A10/MF A02 
Army Health Care Studies and Clinical Investigation 
Activity, Fort Sam Houston, TX. 

Evaluation of Ambulatory Care Classification Sys- 
tems for the Military Health Care System. Final 
Report, May 1989-August 1990. 

J. M. Georgoulakis, A. C. Guillen, C. L. Gaffney, S. E. 
Akins, and D. R. Bolling. 31 Dec 90, 203p Rept no. 
HCSCIA-HR90-002B 


This report discusses the evaluation of ambulatory pa- 
tient classification systems for military use. The two 
systems which appeared to have the greatest potential 
for this purpose were the Products of Ambulatory Care 
(PACs) which was developed by the New York State 
Health Department and the Ambulatory Visit Groups 
(AVGs) which was formulated by a group at Yale Uni- 
versity. The data base used for all evaluations consists 
of a sample derived from the Army’s Ambulatory Care 
Data Base (ACDB) Study. The sample used in the 
evaluation contained 516,006 clinic visits. Because the 
military does not have a per visit cost accounting 
system, four costing methodologies were applied to 
the PACs and AVGs to allow analyses on the effective- 
ness of these groups as resource allocation devices. 


149,840 
AD-A234 541/1/GAR 
Air War Coll., Maxwell AFB, AL. 


September 15, 1991 


PC A06/MF A01 


217 





MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


Air Force Acquisition Stability and the Program 
Ma 


nager. 
Research rept. 
J. L. Clay. May 90, 101p 


This study answers the question, How can the Air 
Force program a (PM) improve weapon acqui- 
sition stability. By analyzing acquisition in terms of sta- 
bility, current weapon procurement problems are 
better understood. A stable acquisition program is de- 
fined as one which has both quality planning and disci- 
plined execution. The instability of Air Force weapon 
programs is described and documented as a —_— 
cant deficiency. Fourteen causes of instability, affect- 
| both planning and execution, are described. Includ- 

are problems of faulty requirements, strategy dis- 
connects, persistently optimistic estimates, ambiguous 
plans and objectives, inadequate skills, floating base- 
lines, distraction, and turbulent its. Five recom- 
mendations are presented which, if adopted by the 
PM, will improve program stability. They are titled, 
quality requirements, realistic estimates, plan educa- 
tion, total quality management and contractor commit- 
ment. The study does not present any revolutionary 
solutions to acquisition deficiencies; rather it analyzes 
the problem from a new perspective and provides a 
framework for implementing proven management con- 
cepts. 


149,841 

AD-A234 558/5/GAR PC A03/MF A01 
Logistics Management Inst., Bethesda, MD. 
Computer-Aided Acquisition and Logistic Support 
T icati Security Plan. 





Final rept. 
J. S. . Jan 91, 39p Rept no. LMI-PL810R3 
Contract MDA903-85-C-0139 


Computer-aided Acquisition and Logistic 
Support(CALS) is a major DoD program to automate 
the interchange of data among various organizations - 
some Government and others private. The CALS pro- 
gram must protect the security of all data as well as 
efficiently provide multilevel security access to CALS 
users. The report contains an introduction to CALS se- 
curity needs and options. The recommendations are 
designed for inclusion at each of the three phases 
planned for implementation of the CALS network itself. 
Critical areas requiring immediate action by the CALS 
Program Office are identified. 


149,842 
AD-A234 564/3/GAR PC A05/MF A01 
Logistics Management Inst., Bethesda, MD. 

er-Aided Acquisition and Logistic Support 
(CALS) Tel icati Planning Concepts. 
Final rept. 
J. Lycas, and M. P. McEwen. Jan 91, 96p Rept no. 
LMI-PLOO3R1 
Contract MDA903-90-C-0006 


The CALS initiative will shift weapon system develop- 
ment from its present paper-intensive mode to a highly 
automated, integrated environment. CALS technology 
and procedures will shorten military procurement lead 
times, reduce costs, and improve quality. Although the 
CALS initiative embraces the generation, access, 
management, and interchange of digitized weapon 
systems data, in order for DoD and industry to realize 
the full benefits of these operations, enabling technol- 
ogy and responsive management infrastructures must 
be in place. These infrastructures must support multi- 
media (voice, video, and data) formats and promote 
efficient use of facilities. Essential concepts basic to 
responsive infrastructure development are: a CALS 
telecommunications model, a uniform approach to net- 
work management, and a method to estimate inter-site 
telecommunications capacities. 





149,843 

AD-A234 572/6/GAR PC A04/MF A01 
Army War Coll. Strategic Studies Inst., Carlisle Bar- 
racks, PA. 

New European Security Calculus: Implications for 
the U.S. Army. 

Final rept. 

T. D. Young. 3 Jan 91, 68p 


The author of this report argues that while there has 
been considerable attention in the public domain 
about the fundamental changes which have recently 
transpired in Europe, very little has been written con- 
cerning the effect these political and security changes 
will have on the U.S. Army. The Seventh Army in Ger- 
many has been a symbol of the U.S. commitment to 
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NATO for over 40 years. Now that the threat to our 
allies in Central and Western Europe has diminished at 
best, or become ambivalent at worst, just where does 
the Army fit in the future of the European security envi- 
ronment. The author contends that there continues to 
be a need for a U.S. Army presence in Europe, for se- 
curity and political reasons, however, only if it is willing 
and capable of changing in terms of its structures and 
attitudes. 


149,844 

AD-A234 585/8/GAR PC A02/MF A01 
Science Applications International Corp., O'Fallon, IL. 
Nae Movement Operations System (CMOS). 
Draft Software Design Document for the PC UNIX 
Prototype (Air Force Configuration). Increment Il. 
Technical rept. 

21 Apr 91, 7p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
Draft Software Design Document for the PC UNIX (Air 
Force Configuration), Increment Ili, CORL C006-01, 
which was produced for the Government by Evaluation 
Research Corporation. The results are provided in the 
form of Data Item Discrepency worksheets as request- 
ed by the CMOS Program Office. 


149,845 

AD-A234 594/0/GAR PC A01/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations —— (CMOS). Re- 
vised Draft Software Test Plan. increment Il. 
Technical rept. 

8 Apr 91, 5p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
Revised Draft Software Test Plan, Increment II, CORL 
A007-02, which was produced for the Government by 
Evaluation Research Cooperation. The results are pro- 
vided in the form of a Data Item Discrepency work- 
sheet as requested by the CMOS Program Office. 


149,846 

AD-A234 604/7/GAR PC A02/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS). 
Training Log (Recurring). 

Technical rept. 

8 Apr 91, 6p 

Contract F11624-88-D-0001 


The purpose of this technical report is to provide a 
Training Log (Recurring) for Program Office informa- 
tion and use. This log details our efforts in assisting the 
MAJCOM Training Team with the development and 
implementation of pertinent CMOS training packages. 


149,847 

AD-A234 654/2/GAR PC A03/MF A01 

General Accounting Office, Washington, DC. National 

Security and International Affairs Div. 

Acquisition Reform: Defense Management Report 

Savings Initiatives. 

Dec 90, 19p Rept no. GAO/NSIAD-91-11 

oo to the Honorable William V. Roth, Jr., U.S. 
nate. 


The 1986 re by the President’s Blue Ribbon Com- 
mission on Defense Management (commonly known 
as the Packard Commission) made many recommen- 
dations to improve the management and organization 
of the ay oe nr of Defense (DOD). In February 
1989, the President directed the Secretary of Defense 
to develop a plan to fully implement the Commission's 
recommendations, as well as to substantially improve 
defense management overall. In July 1989, the Presi- 
dent approved and the Secretary issued the Defense 
Management Report (DMR) which outlined actions 
needed to improve DOD management. In January 
1990, DOD issued a status report on DMR implemen- 
tation that contained specific management improve- 
ment initiatives intended to (1) save an estimated $39 
billion in program costs and (2) eliminate an estimated 
42,900 civilian and military positions over fiscal year 
1991-95. DOD's implementation of several of the DMR 
savings initiatives have been evaluated. Specific ob- 
jectives were to (1) determine the status of those initia- 
tives, (2) evaluate the savings estimated to result from 
implementing some major (high dollar) initiatives, and 
(3) determine whether the services have reduced the 
number of acquisition personnel since the Packard 
Commission's 1986 recommendation. 


149,848 

AD-A234 753/2/GAR PC A03/MF A01 
—" Aided Planning and Scheduling, Inc., Atlan- 
ta, GA. 

Integrated Distributed Logistics Management. 
Final technical rept. 1 Jul-31 Dec 90. 

28 Feb 91, 22p AFOSR-TR-91-0241, 

Contract F49620-90-C-0035 


Contractor has devised a new method of solution for 
problems which are difficult due to their size multi-level 
nature. Different objectives, constraints and tech- 
niques are used at different levels of the hierarchy. 


149,849 

AD-A234 809/2/GAR PC A02/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Discussion of Matrix Management in Large Military 
industrial Enterprises. 

S. Zhou, and G. Wang. 5 Mar 91, 9p Rept no. FTD- 
ID(RS)T-1130-90 

Trans. of Aviation Production Engineering (China) n74 
p2-3 1989. 


No abstract available. 


149,850 

AD-A234 848/0/GAR PC A02/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS). Up- 
dated Draft Software User’s Manual. Increment I. 
Technical rept. 

22 Mar 91, 6p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 

Updated Draft Software User’s Manual, Increment |, 

CDRL A012-05, which was produced for the Govern- 

ment by Evaluation Research Corporation. The results 

are provided in the form of Data Item Discrepency 

— as requested by the CMOS Program 
ice. 


149,851 

AD-A234 860/5/GAR PC A01/MF A01 
Phillips Lab., Hanscom AFB, MA. 

Determining Climatic Design Requirements in the 
Age of Tailoring. 

— 10 May 91, 4p Rept no. PL-TR-91- 


Availability: Pub. in Proceedings of the Institute of Envi- 
ronmental Sciences(37th) Annual Technical Meeting, 
6-10 May 91. Available only to DTIC users. No copies 
furnished by NTIS. 


Climatic design requirements are established to define 
the environments that equipment may need to survive 
and/or operate in at some time in its life cycle. The 
requirements are based on an acceptable level of risk 
that the equipment will be useable when needed. 
These requirements form the basis of tests and ulti- 
mately the success or failure of the item in operational 
use. This article is intended to clarify some misconcep- 
tions in the design and test community as to what cli- 
matic design requirements really mean and how they 
should be used in the acquisition process. Logistics. 


149,852 

AD-A234 905/8/GAR PC A07/MF A01 
Air War Coll., Maxwell AFB, AL. 

Total Quality Management and Reform of the Mili- 
tary Acquisition System. 

Research rept. 

D. C. Carter. May 90, 127p 


The author analyzed Total Quality seamen (TQM) 
t 


and the acquisition system and asse: he probabili- 
that TQM could help reform the acquisition system. 
QM concepts deemed critical to success in Japanese 
commercial enterprises were noted. Significant differ- 
ences between commercial and military implementa- 
tion of TQM in the acquisition system were noted. 
Then government TQM policies and plans were ana- 
lyzed and assessed for (1) their congruence with fun- 
damentally important TQM concepts and (2) their con- 
sideration of impediments due to differences in the 
commercial and military environments. An informed 
conclusion was then reached about the prospects for 
prea be time to acquire things as a result of ap- 
plying TQM within the acquisition system. The author 
concludes TQM can have a favorable impact on the 
acquisition system if top civilian leaders hold military 
leaders strictly accountable for TQM results. If they do, 





then top military leaders will probably hold their subor- 
dinates strictly accountable for TQM results and the 
TQM culture will take root and the acquisition system 
should improve. On the other hand, if TQM results do 
not affect officers promotions and assignments, then 
TQM will have little chance of significantly improving 
me system so that acquisition time is short- 
en 
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AD-A234 909/0/GAR 
Air War Coll., Maxwell AFB, AL. 


Total Quality Mana it: Will It Work in the 
System Program Office. 
Research rept. 


G. L. Delaney, and M. J. Prowse. May 90, 114p 


PC A06/MF A01 


Total Quality Management (TQM) is a relatively new 
philosophy of management which has high-level De- 
partment of Defense support and is presently being im- 
plemented in the Air Force. In the Air Force Systems 
Command, weapon system development and acquisi- 
tion are carried out in System Program Offices (SPOs), 
staffed with various functionally oriented specialists 
supplied to the System Program Director by functional 
‘home offices’ via a matrix management scheme. Can 
TQM, relying as it does on cross-functional coopera- 
tion and on processes which cross functional lines, be 
effectively implemented in SPOs. This study will 
answer this question after tracing the TQM philoso- 
phy’s origins and implementation down to the SPO 
level and describing a recommended implementation 
approach. 


149,854 


AD-A234 912/4/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. Account- 
ing and Financial Management Div. 

Financial Audit: Air Force’s Base-Level Financial 
Systems do not Provide Reliable information. 

Jan 91, 24p Rept no. GAO/AFMD-91-26 

Report to the Assistant Secretary of the Air Force, Fi- 
nancial Management and Comptroller. 


Over the last several years, GAO has conducted a 
number of financial audits of major agencies to ad- 
dress concerns about the federal government's dete- 
riorating fiscal condition and ineffective control over fi- 
nancial operations. A full-scale audit of an agency’s fi- 
nancial statements provides an understanding of the 
problems associated with financial management and 
the required corrective actions. GAO evaluated the Air 
Force’s financial management operations and sys- 
tems for fiscal year 1988 and 1989 and issued a com- 
prehensive report on the results of the fiscal year 1988 
audit, Air Force Does Not Effectively Account For Bil- 
lions Of Dollars Of Resources(GAO/AFMD-90-23, 
February 23, 1990). As part of the 1988 and 1989 
audits, GAO evaluated selected base-level systems of 
internal accounting controls at 17 air bases and as- 
sessed the accuracy of account balances for those 
base-level operations. This report details the results of 
that evaluation for the 2 year period. 


149,855 


AD-A234 935/5/GAR 
San Jose State Univ., CA. 
Design of an Automated Parachute Tracking and 
Management System. 

Final rept. Jun 89-Jun 90. 

S. K. Kwan. Apr 91, 84p NATICK-TR-91/019, 


PC A05/MF A01 


Currently, there are no data collected about the age 
and history of the parachutes at the 407th Supply and 
Transport Battalion, 82nd Airborne Division at Fort 
Bragg, NC. Therefore, it is impossible to predict the 
readiness of a particular parachute. With an automat- 
ed system of identifying and tracking the parachutes, 
data can be collected to develop a model of the useful 
life of a parachute. Such a model can be used to pro- 
vide a profile of the parachute population at the 407th 
so that the Division Parachute Officer (DPO) can fore- 
cast the rate of attrition and, in turn, order additional 
parachutes to maintain the unit’s readiness level. This 
report documents the investigation of the parachute 
packing operations of the 407th Suppl YS and Transport 
Battalion, 82nd Airborne Division at Fort Bragg, NC. 


149,856 


AD-A234 983/5/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 


MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


Seely prelect in a Multinational Corps. 


+ project 
ar - Henderson, and T. W. Vassaur. 5 Apr 91, 54p 


In London, England, on 6 July 1990, the North Atlantic 
Treaty Organization issued the London Declaration on 
a Transformed North Atlantic Alliance. The document 
outlines the basis for a new NATO defense strategy. A 
key element is the predominant use of multinational 
corps-size forces in contrast to national corps as the 
main defensive effort of the alliance. the focus of this 
study is the impact of multinationalism on logistic sup- 
port concept from a U.S. interest perspective. The spe- 
cific issues of who should be responsible for logistic 
support, and how should logistic support be accom- 
plished in a multinational corps are addressed. A dis- 
cussion of the advantages and disadvantages associ- 
ated with possible courses of action is presented and a 
methodology for comparison, selecting the best 
choice, is offered. A recommendation as to how the 
U.S. should proceed in transition to the new strategy is 
also given. 


149,857 
AD-A235 039/5/GAR PC —_ MF A03 
Project, tas Systems t and! San Diego, C 

ro Management and Systems a 
Guide. Second Edition 
Technical —— 
J. H. Townsend. 30 Sep 89, 411p 


This guide is intended to help the manager to scope, 
plan and set up the management system for projects 
requiring research and development within the Depart- 
ment of Defense, especially the Navy. It is assumed 
that the manager has a background which is primarily 
technical and not necessarily a The guide 
treats the acquisition cycle in chronological order and 
supports this perspective with specialized information 
on the various disciplines employed. The emphasis is 
on the implementation of practical methods of acquir- 
mg the best possible product for the resources avail- 
able. 


149,858 

AD-A235 077/5/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 

Base Development in Modern Contingency Oper- 
ations: Can Active Army Engineers Meet the Task. 
Monograph rept. 

C. L. Toomey. 11 May 90, 67p 


This monograph discusses the importance of base de- 
velopment to operational sustainment and the role that 
Army engineers will play in modern Corps-level contin- 
gency operations. Base developments in an austere 
theater will be a complex task that will involve close 
coordination and planning among not only services of 
a joint task force, but also among the numerous 
branches of the Army. This monograph examines base 
development requirements with regard to current Army 
doctrine and engineer force structure. Following a 
review and analysis of Army and engineer doctrine, the 
paper then examines the historical example of base 
development offered by Operation OVERLORD in 
June, 1944. The engineering operations carried out in 
the invasion of Normandy are used as a model for all 
modern engineer operations in support of large oper- 
ations in an austere theater. The paper then discusses 
the engineer requirements for base development in a 
hypothetical corps-level contingency operation in 
Southwest Asia. The basis for the case study is the 
USCENTCOM exercise conducted annually by the 
School of Advanced Military Studies (SAMS). Finally, 
conclusions are made that address the capability of 
the Active Army engineer force to support modern 
contingency operations in an austere theater. Recom- 
mendations for operational level e — consider- 
ations include force structure, development of 
common joint engineering doctrine, and the need for 
joint operational level training for engineer officers of 
all services. 


149,859 

AD-A235 091/6/GAR PC A04/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
Advanced Material Handling Equipment Controls. 
Final rept. Oct 88-Sep 90. 

W. V. ee and J. A. Lusher. Jan 91, 72p Rept no. 
NCEL-R-93 


In order to aS: the productivity, safety and reliabil- 
ity of Marine Corps Material Handling Equipment 
(MHE) in a combat environment, this investigation was 


149,863 


divided between two specific aspects of MHE 
ations. The predominant of these is High Speed - 
trol (HSC). This concept involves the coupling of high 
flow hydraulics with an appropriately synthesized feed- 
back control network in order to achieve system dy- 
namic response two to three times faster than that 
achieved with conventional control systems, along 
with rapid convergence (seemingly critical damping 
following command signal crossover). The second 
aspect of MHE operations investigated is the en- 
hancement of palletized car 

containers using the Marine 

Fork-lift (EBFL). Enhancement is by way of providing 
the EBFL operator with a stereoscopic three-dimen- 
sional video image, inside the cab, of the cargo-acqui- 
sition area, showing both the cargo pallet slots and the 
fork lift tines. tly computer control can be 
integrated with the video image processing so as to 
facilitate or automate acquisition. 


149,860 

AD-A235 150/0/GAR PC AO5/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Prussian German General Staff System and Its 
Impact on the General and Admiral Staff Officers 
of the Federal Armed Forces of Today. 

Individual study rept. 

C. O. Millotat. 15 Mar 91, 93p 


Only 3.8 percent of the officers of the Federal Armed 
Forces are General and Admiral Staff officers. After a 
demanding selection process, most attend the Federal 
Armed Forces Command and General Staff Academy 
(Fuehrungsakademieder Bundeswehr) in Hamburg a 
two-year General and Admiral Staff course. They are 
entitled to add in the General Staff Service ( im Gener- 
alstabsdienst ) to their military rank and hold the key 
staff and most of the command positions in the Bun- 
deswebhr. It is possible that officers without General 
Staff officer training obtain temporary assignments to 
such positions. The distinctive characteristic of the 
Bundeswehr General and Admiral Staff officer, which 
distinguishes him from his ime of all other 
armed forces, is his dual responsibility. As in other 
armies, the German General and Admiral Staff officer 
relieves his commander from the technical details of 
Staff work; but in the German system, in addition, his 
main task is to advise his commander in all matters 
and the commander is obliged to hear his opinion. The 
General and Admiral Staff officer then bears the 
shared responsibility for the relevance of his advice. 


149,861 

AD-A235 155/9/GAR PC A05/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Military Food Inspection: Its History and Its Effect 
on Readiness. 

Individual study rept. 

H. W. Derstine. 15 Mar 91, 76p 


This study reviews the history of military food inspec- 
tion from the years prior to the establishment of the U. 
S. Army Veterinary Corps in 1916 until such current 
operations as Desert Storm. The study shows the evo- 
lution of food inspection functions from the ‘embalmed 
beef’ scandal of the Spanish-American War until the 
appointment of the U.S. Army Veterinary Service as 
the Department of Defense Executive Agent for Veteri- 
nary matters in 1980. The study describes military food 
inspection policies and programs; it shows how food 
inspection is mission-essential. The study also shows 
the importance and increases the awareness of the 
benefits of having military food inspection. History has 
shown the importance of disease in battle. This study 
emphasizes the value of military food inspection in 
maintaining the readiness and assisting in reducing the 
incidence of enteric disease in combat troops. 


149,862 
AD-A235 158/3/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. Informa- 
tion Management and Technology Div. 

~ tential Lp mn een to the Depart- 
ment o Gesenee’ 's Budget Request. 
27 Dec 90, 26p Rept no. GAO/IMTEC-91-17BR 
Briefing Report to the Chairman, Subcommittee on De- 
fense, Committee on Appropriations, House of Repre- 
sentatives. 


No abstract available. 
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AD-A235 159/1/GAR 
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General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Naval Aviation: Navy A-12 Aircraft Funding Status. 
22 Mar 91, 5p Rept no. GAO/NSIAD-91-171 

Report to the Honorable Andy Ireland, House of Rep- 
resentatives. 


In the 1980s the Navy began a program to replace its 
aging fleet of A-6 medium attack aircraft with a new 
aircraft-the A-12-with stealth technology. In January 
1988 the Navy awarded the team of General Dynamics 
and McDonnell Douglas Aerospace ation a $4.4 
billion fixed-price incentive contract for the full-scale 
development phase of the program. It was envisioned 
that once the A-12 was developed for the Navy, the Air 
Force would develop a version of the plane-the Ad- 
vanced Tactical Aircraft-to replace its F/B-111 and F- 
15E aircraft. In December 1989 the Secretary of De- 
fense directed a Major Aircraft Review of four aircraft 
programs, including the A-12. As a result of this re- 
view’s findings, the Secretary of Defense testified in 
April 1990 that the A-12’s projected first flight would 
take place by early 1991 and that the full-scale devel- 
opment program would be completed within the origi- 
nal contract cost estimate. 


149,864 

AD-A235 163/3/GAR PC A05/MF A01 
Logistics Management Inst., Bethesda, MD. 
Consolidating DOD Housing and Allowance Data 
Collection. 

Final rept. 

D. M. Brown, and J. L. Hathaway. Jan 91, 94p Rept 
no. LMI-PLO13R1 

Contract MDA903-90-C-0006 


Data on Service member’s housing costs are collected 
for four primary purposes: to determine the eligibility 
for basic allowance for quarters payments; to deter- 
mine the eligibility for, and amount of, variable housing 
allowances or overseas housing allowance payments; 
to determine housing deficits at military installations; 
and to calculate the appropriate variable housing al- 
lowance ceilings for an installation. We identified 14 
different data collection forms now being used by DoD 
and the Military Services. The information on those 
forms is required for the four major purposes and 
clearly overlaps. It is collected from Service members 
several times; in fact, the military spends more than 2 
million manhours annually on filling out and processing 
forms - just for housing and allowances. We found that 
much of the data collected are redundant, some are 
unnecessary, and some are readily available from 
other sources collecting the same data using different 
methods and agents can result in inconsistent and er- 
roneous analyses. The Finance Office should be the 
primary sponsor of the form and the data. DoD could 
realize additional savings by integrating the data col- 
lection process into a single automated system. 


149,865 

AD-A235 210/2/GAR PC AO5/MF A01 
Defense Logistics Agency, Alexandria, VA. Operations 
Research and Economic Analysis Office. 

Defense Logistics Agency Integrated Data Bank 
(DIDB) Dictionary. 

Final rept. 

S. Naimon. Mar 91, 87p Rept no. DLA-XX-M81002 


This updated version of the DIDB consists of file de- 
scriptions, file layouts, and field information. The dic- 
tionary serves as a reference document for DIDB 
users and others interested in DLA Operations Re- 
search work. 


149,866 

AD-A235 222/7/GAR PC A03/MF A01 
Defense Logistics Agency, Alexandria, VA. 
Transportation Cost Analysis for RFCC Vendor 
Consolidation, Chicago, lilinois. 

Final rept. 

C. F. Myers. Mar 91, 13p Rept no. DLA-91-P10021 


This report documents the results of a transportation 
cost analysis of vendor freight consolidation at the Chi- 
cago, IL, Regional Freight Consolidation Center 
(RFCC) contractor operated facility for the 6-month 
period ending 30 September 1990. The study is the 
result of a request from the Defense Logistics Agen- 
cy’s Directorate of Supply Operations, Transportation 
Division, RFCC Program Office and is part of the con- 
tinuing analysis of RFCC implementation and oper- 
ation. Our analysis showed that during the 6 months of 
operation reviewed, vendor consolidation at Chicago, 
IL, saved approximately $359,350 in transportation ex- 


220 VOL. 91, No. 18 


penditures. Based on observed trends in the RFCC 
data for Chicago, IL, transportation savings are ex- 
pected to continue. 


149,867 

AD-A235 246/6/GAR PC A99/MF E12 
Defense Logistics oe: Alexandria, VA. 
Contractor Profile System. Functional Description. 
Version 2.0. 

16 Nov 90, 1220p 


No abstract available. 


149,868 

AD-A235 283/9/GAR PC A02/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS) 
Training Log (Recurring). 

Technical rept. 

22 Apr 91, 6p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to provide a 
Training Log (Recurring) for Program Office informa- 
tion and use. This log details our efforts in assisting the 
MAJCOM Training Team with the development and 
implementation of pertinent CMOS training packages. 


149,869 

AD-A235 306/8/GAR PC A02/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS). 
Draft Software Design Document for the PC UNIX 
Prototype (Navy Configuration), increment Ill. 
Technical rept. 

21 Apr 91, 9p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
Draft Software Design Document for the PC UNIX Pro- 
totype (Navy Configuration), Increment Ill, CDRL 
C006-02, which was produced for the Government by 
Evaluation Research Corporation. The results are pro- 
vided in the form of Data Item Discrepancy worksheets 
as requested by the CMOS Program Office. 


149,870 
AD-A235 312/6/GAR 
Department of Defense, Washington, DC. 


PC A10/MF A02 


Standardization Directory (F: 
rp yp” Revision. 
1 May 91, 202p Rept no. SD-1-REV 


Part 1 includes an index of DoD standardization activi- 
ties and other interested activities that shows the 
codes for each activity that participates in the conduct 
of the Defense Standardization Program. This seg- 
ment is broken down into eight sections, i.e., Depart- 
ment of the Army, Navy, air Force, Defense Supply 
Centers, miscellaneous DoD/NASA, civil agencies 
and coordinating activities, foreign defense depart- 
ments, and international standardization activities. 
Participating non-Government standards bodies, a re- 
verse index, symbolic standardization Area codes, 
titles and descriptions are also provided. The frequen- 
cy and coordination codes in the next segment gives 
alpha and numeric codes that may be assigned to a 
Federal Supply Group or Class to indicate frequency of 
preparation, and degree of coordination required for 
the development of a program plan. The next segment 
lists all DoD Standardization Program Areas, titles, 
symbolic codes of lead and participating activities, and 
dates, where applicable, of approved Area program 
plans. The last ment of Part 1 gives the FSGs/ 
FSCs, commodity titles, lead and participating activity 
symbolic codes, the codes responsible for performing 
item reduction, and the frequencies of program plan 
intervals, with coordination codes, as necessary. Part 
2 of this directory contains the mailing addresses of 
activities to which draft standardization documents 
should be distributed. 


Class and Area As- 


149,871 

AD-A235 316/7/GAR PC A03/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Assessment of Navy Personnel Geographic Stabil- 
ity or ‘Homesteading’ in the 1980s. 

Final rept. Oct 89-Mar 90. 

T. A. Blanco. Apr 91, 24p Rept no. NPRDC-TN-91-10 


This report contains a survey of past research and 
Navy initiatives in the area of personnel geographic 
stability or homesteading and documents lessons 


learned on why these initiatives have failed. The report 
also contains a quantitative assessment of informal 
homesteading through consecutive sea/shore rota- 
tional assignments and follow-on sea tours in the 
same geographical area. The report concludes that 
the regional sea/shore billet structures for sea-inten- 
sive rating, such as boiler technicians and machinist’s 
mates, do not support a formal homesteading guaran- 
tee program, but that the current Navy distribution and 
assignment system already provides considerable 
homesteading opportunity to career sailors home 

rted in five major fleet concentration areas: San 

iego, Norfolk, Mayport, Seattle, and Charleston. As 
of September 1989, informal homesteading seemed to 
be working better than ever, and the negative aspects 
of a formal homesteading program would far outweigh 
any potential gains. 


149,872 

AD-A235 340/7/GAR PC A05/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Navy Standard Compressed Aeronautical Chart 
Database. 


Final rept. 

M. C. Lohrenz, and J. E. Ryan. Jul 90, 78p NOARL- 
8, SBI-AD-E040 002, 

Contains specifications for Navy Standard Com- 
pressed Aeronautical Chart Database. 


Interface control criteria for exchange of chart image 
data from NOARL’s Map Data Formatting Facility to 
Fleet’s aircraft mission planning systems and digital 
moving map systems are described. The Compressed 
Aeronautical Chart database consists of compressed 
and otherwise transformed aeronautical chart images 
stored on Compact Disk-Read Only Memory optical 
disks. The Compressed Aeronautical Chart is created 
from standard mapping, charting, and geodesy prod- 
ucts distributed by the Defense Mapping Agency. De- 
velopment and creation of this library is part of a 
NOARL effort to provide the Fleet with Navy standard 
digital mapping, charting and geodesy products when 
the DMA’s products cannot be used in their original 
form. The Compressed Aeronautical Chart data is now 
a mission requirement for the successful flights of an 
increasing number of U.S. Navy and U.S. Marine Corps 
aircraft. This mn is required by the Naval Air Sys- 
tems Command in order to ensure that future aircraft 
mission planning systems and digital moving map sys- 
tems are built to be compatible with this Navy standard 
database. It is also required as an engineering aid in 
developing future databases that will be used with the 
Compressed Aeronautical Chart. 


149,873 

AD-A235 378/7/GAR PC A04/MF A01 
Department of the Navy, Washington, DC. 
Department of the Navy FY 1992/FY 1993 Budget 
Estimates, Real Property Maintenance and Minor 
Construction. 

1991, 66p 


Contents: Real Property Maintenance Activity; Back- 
log of Maintenance and Repair; Historic Building 
Costs, Real Property Maintenance and Minor Con- 
struction Projects (projects costing more than 
$500,000); Maintenance of Real Property Facilities. 


149,874 

AD-A235 379/5/GAR PC A18/MF A03 
Department of the Navy, Washington, DC. 
Department of the Navy Justification of Estimates 
FY 1992/FY 1993 Budget Estimates Submitted to 
Congress February 1991, Operation and Mainte- 
nance, Navy. Book 1. 

Feb 91, 405p 


Contents - Budget Activity (1): Strategic Forces; 
Budget Activity (2): General ‘gom Forces; Budget 
Activity (3): Intelligence and mmunications; and 
Budget Activity (4): Airlift and Sealift. 


149,875 
DE91010564/GAR 
Oak Ridge National Lab., TN. 
Computerized Utilities Energy Monitor and Control 
= Foreign trip report, March 2-16, 1991. 

. B. Gettings, and S. L. Purucker. 26 Mar 91, 17p 
ORNL/FTR-3877 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


PC A03/MF A01 





The travelers, representing the ORNL Energy Division, 
conducted an in-depth evaluation of the QUMACS/ 
UEMCS of the 26th — Group, USAREUR, in- 
stalled at Goeeppingen, Germany. This endeavor in- 
cluded an evaluation of the overall performance of this 
computerized system including operations mainte- 
nance and end-user impact. System energy efficiency 
in terms of projected and actual energy and cost sav- 
ings were analyzed for military facilities of the US 
Army. Conclusions and preliminary recommendations 
based on this evaluation were also formulated. 


149,876 

N91-22946/8/GAR PC A18/MF A03 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Agard Guide to Aerospace and Defence Technical 
Report Series in NATO Countries (Revised). 

cMar ? 420p AGARD-R-743-REV, ISBN-92-835- 


A guide is presented to technical reports series relat- 
ing to aerospace and defense research and develop- 
ment currently published by governments, contractors, 
research laboratories or universities in NATO member 
countries. The guide lists reports series from Belgium, 
Canada, Denmark, Germany, France, Greece, the 
Netherlands, Norway, Portugal, Spain, United King- 
dom, United States, and international organizations. 
Information given includes a technical report series 
code, a title (where available), name and address of 
the organization producing the series, availability 
(where known), type of organization, and other helpful 
information provided by the producers. Two indexes 
are provided: an overall one by number; and one by 
number within the country. 


149,877 

PB91-193359/GAR PC A02/MF A01 
National Inst. of Standards and Technology (CSL), 
hea ypeny | MD. 

NIST CGM Information Pack for Uy | Conform- 
ance to the FIPS 128 and CALS CGM Application 
Profile. 

1991, 10p 


The Computer Graphics Metafile (CGM) standard 
(ANSI/ISO 8632; FIPS PUB 128) is an interchange 
standard. As such, it specifies the syntax and seman- 
tics of a standard file format for the storage and com- 
munication of computer graphics pictures in a device 
independent manner. The Computer-aided Acquisition 
and Logistics Support (CALS) Application Profile (AP) 
for CGM (MIL-D-28003) is a set of specifications ap- 
propriate to the CALS environment. Conformance test- 
ing verifies the degree to which a product complies 
with a recognized standard. CALS CGM AP conform- 
ance testing focuses on the testing of an instance of a 
CGM, rather than the generation or interpretation of 
the CGM. The be pase on the degree to which a 
binary encoded CGM complies with the CALS CGM 
AP. The National Institute of Standards and Technolo- 
gy (NIST) CGM Test Service will analyze a metafile 
and verify its conformance to MIL-D-28003 and conse- 
quently, FIPS PUB 128. The test results will indicate 
ped or not the CGM conforms to the CALS CGM 


149,878 

PB91-193821/GAR PC A03/MF A01 
National Inst. of Standards and Technology (CSL), 
Gaithersburg, MD. 

_— Support of the CALS Program: 1990 Synop- 
sis. 


S. J. Kemmerer. Jun 91, 22p NISTIR-4609 


The report summarizes overall Computer-aided Acqui- 
sition and Logistics Support (CALS) program —, 
ment, technical support, and administration provided 
by National Institute of Standards and Technology 
(NIST). A brief summary of some of the 1990 activities 
is offered in each of the general technical support 
areas: electronic data interchange, graphics, docu- 
ment standards, raster compression, data manage- 
ment, security, and data communication. Most of the 
NIST deliverables given to the CALS Office have since 
been published for easier access by the CALS commu- 
nity. The report offers the titles and brief abstracts of 
such published deliverables, as well as titles and ab- 
stracts for those NIST CALS deliverables published in 
previous years. 


149,879 
PB91-193839/GAR PC A03/MF A01 


CALS Industry Steering Group, Washington, DC. 
CALS Training C Formulated July 8-13, 1990. 
Jul 90, 21p 

Sponsored by Society of Logistics Engineers, New 
Carrollton, MD. 


Between the 9th and 13th of June, 1990, the Society of 
Logistics Engineers (SOLE) hosted a meeting of the 
Professional elopment Subcommittee of the 

puter-aided Acquisition and Logistics Support (CALS) 
Concurrent gee (CE) Industry Steering 
Group’s Education and Training Committee. The ob- 
jective of the meeting was to articulate certification cri- 
teria for a family of CALS training courses. The pur- 
pose was to facilitate the development and offering of 
CALS training by setting out clear requirements for 
each of three types of courses: for government and 
industry executives, for middie managers, and for tech- 
nical managers. The CALS training course criteria de- 
veloped at the meeting are documented in the report. 


149,880 . 


PB91-193904/GAR 

Coast Guard, Washington, DC. 
PMIS/ JUMPS Manual. Volume 4. Query. 

23 Oct 90, 344p USCG-COMDTINST-M5230.30A 


PC A15/MF A02 


The Manual provides procedures for investigating and 
resolving pay and personnel problems after it is deter- 
mined that the appropriate PMIS/JUMPS documents 
have been submitted. 


149,881 


PB91-198721/GAR PC A04/MF A01 
MITRE Corp., McLean, VA. MITRE C3 Div. 

Overview of Security in the Acquisition Process. 
Final rept. 

M. Abrams, D. Akers, K. Bitting, A. Lee, and J. 
Lovelace. Sep 90, 67p€MTR-90W00138 


Department of Defense (DOD) regulations and guide- 
lines for acquiring Automated Information Systems 
(AIS) recognize the importance of security and privacy 
issues; however, little practical guidance is offered to 
program managers on how to apply these regulations 
and guidelines. The document examines some of the 
issues associated with the acquisition of trusted sys- 
tems and provides recommendations for each phase 
of the acquisition process. The recommendations are 
based on lessons learned from a variety of system ac- 
quisition programs. In general, considering security re- 
quirements early and throughout the life cycle of the 
program, specifying security tasks and acceptance cri- 
teria in solicitations, and performing government re- 
views and audits are essential to the successful acqui- 
sition of trusted systems. 


149,882 


PB91-208009/GAR PC A04/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Huvudavdelning foer Maensklig Prestation och Funk- 
tion. 

Funktionsledning foer Sjukvard i Krig (Command 
and Control of the Wartime Medical Care). 

R. Berlin, and |. Widegren. Mar 91, 56p FOA-A- 
50008-5.4 

Text in Swedish; summary in English. 


The evolution of wartime medical care and its recently 
changed premises are shortly discussed. Different 
general forms of command and control (C2) as well as 
requirements and possibilities for the C2 of wartime 
medical care are reviewed. A presentation of different 
ways of performance, organization alternatives and 
development of skills and selection of personnel for 
the management of the acute professional medical 
care. Appendices include a mission analysis and a re- 
quirement specification of the support for C2 of war- 
time medical care. 


Military Intelligence 


149,883 


AD-A234 556/9/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 


149,885 


MILITARY SCIENCES 
Military Intelligence 


Operational Level Intelligence: An Alternate Ap- 


Monograph rept. AY89/90. 
L. L. Linden. 10 May 90, 51p 


This study considers the question: is current doctrine 
on operational level intelligence adequate for develop- 
ment of a joint theater intelligence architecture. Two 
major subordinate questions are: (a) What is the cur- 
rent doctrine; and (b) What is ‘adequate’ in terms of 
both doctrinal support to procedures and the intelli- 
gence needed by an operational commander. The role 
of doctrine is first described, then existing statements 
of intelligence doctrine as found in JCS and Service 
publications are examined. Next, there is an assess- 
ment of theater intelligence procedures and organiza- 
tions currently employed by some of the Unified Com- 
mands. The second question is answered by examin- 
ing the relationship of current procedures to stated 
doctrine and by investigating the nature of operational 
level intelligence. The author concludes that current 
doctrine on operational level intelligence is not ade- 
quate for the development of a joint theater intelli- 

ence architecture. Neither published doctrine nor uni- 
ied command practices meet the necessary criteria 
for military doctrine. But the root cause for the inad- 
equacy is the failure to properly define operational 
level poe 7 sam = a definitions are mere tautolo- 
gies, and riptions of the concept focus on intelii- 
gence management, not on the nature of operational 
level intelligence itself. An alternative approach to the 
problem is offered by defining operational level intelli- 
gence in terms of enemy operational level linkages in- 
stead of friendly ones, and the effect of this r: nition 
on future doctrinal formats is discussed. 


149,884 

AD-A234 706/0/GAR PC A05/MF A01 
Army War Coll., Carlisle Barracks, PA. 

ULTRA: Its Operational Use in the European Thea- 
ter of Operations, 1943-1945. 

Study project. 

G. D. Gribble. 3 Apr 91, 83p 


Much has been written concerning ULTRA intelligence 
and its niche in World War II history. What has been 
lacking is an examination of its use on combat oper- 
ations at the operational level of war. Timeliness and 
integration with all intelligence sources available to the 
field command are key in ULTRA’s successful use. In- 
telligence must be timely, arriving early enough to influ- 
ence the operational planning process or leaving 
enough time for reaction if it is to be used for targeting 
or maneuver. ULTRA’s timelines were sufficient for 
Army Group/Air Army utilization. The system for its dis- 
semination to Army/Tactical Air Command level was, 
however, not structured to support its rapid use. This 
study examines the dissemination of ULTRA to the 
operational level in the European Theater of Oper- 
ations and its integration into the command decision 
process. The study also establishes that ULTRA was 
more effective when fused with other sources to 
present an all-source picture than when it was used as 
a single source, albeit one with potentially great insight 
into the mind of an opposing German commander. 


149,885 

AD-A235 036/1/GAR PC A04/MF A01 
— Engineering Lab., Aberdeen Proving Ground, 
M 


Perceptibility of Military Vehicle Silhouettes. 
Technical memo. (Final). 

D. P. Birkmire, R. Karsh, B. D. Barnette, R. 
Pillalamarri, and F. W. Breitenbach. Jan 91, 67p Rept 
no. HEL-TM-2-91 


Experiments were conducted to assess human per- 
formance measures of the perceptibility of tracked ve- 
hicle designs as viewed through a simulated sensor 
system. Subjects were trained to identify silhouettes of 
4 tracked and 4 wheeled military vehicles. Each target 
was embedded in one of 12 levels of white noise, that 
is, the signal-to-noise ratio. Subjects’ identification re- 
sponses were analyzed to produce 3 SNRs for each 
target at which they were barely detectable, recogniz- 
able as to target type, or identification as a specific 
target. Analyses of the data indicated that the relative 
perceptibility of each target depended largely upon the 
number of features that it shared in common with other 
targets in the expected target set. Another experiment 
explored whether eye movement behavior could deter- 
mine which target silhouette features appeared to be 
most critical to target discrimination. The forced choice 
responses of 22 subjects from the first experiment 
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were analyzed to determine for each individual the 
specific SNR for detection, recognition, and identifica- 
tion for each of the 8 targets. Results indicated that the 
pattern of visual attention for the Bradley differed from 
the other tracked vehicles. There also did not appear 
to be any systematic match between strategies that 
subjects indicated they were using to identify targets 
and where they might have actually looked. These re- 
sults were interpreted to mean that the pattern of 
visual attention is perceptually driven, whereas target 
identification per se is a cognitive function. 


149,886 

AD-A235 080/9/GAR PC A03/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 

Eye Spy: The Utility of Strategic Satellite Recon- 
naissance. 

Monograph rept. 

L. L. Day. 11 May 90, 50p 


This paper discusses the utility of strategic satellite re- 
connaissance in terms of its capability to satisfy our 
intelligence requirements in Europe. Although the con- 
text is present day Europe, it is not tied to ongoing 
Conventional Forces in Europe (CFE) discussions. 
This paper argues that, although the satellite has great 
capability to provide intelligence, it has faults. The 
study first examines the historical development of the 
reconnaissance satellite. It traces our aerial intelli- 
oe collection efforts targeted against the Soviets. 

urrent satellite capabilities are then addressed. Next, 
reconnaissance satellite capabilities are analyzed in 
terms of vulnerabilities and limitations. This analysis 
provides a determination of utility of strategic satellite 
reconnaissance in a European setting today. The 
future direction of satellite technology is then re- 
viewed. This discussion provides insight into what stra- 
tegic intelligence collection capabilities will be avail- 
able on future battlefields. THe author concludes that 
reconnaissance satellites can satisfy many but not all 
of our intelligence needs. Their use must be balanced 
with other intelligence collection resources. 


149,887 

AD-A235 152/6/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Intelligence Architecture, Echelons Corps and 
Below (ECB): Some Near Term Alternatives. 
Individual study rept. 

P. E. MacDonald, and W. T. Torpey. 5 Apr 91, 52p 


The Army War College encourages its students to 
challenge the way the Army operates. This paper is an 
expression of that license. It is a catharsis of the pro- 
fessional frustrations of two heavy division MI battalion 
commanders concerning the unfulfilled potential of 
tactical Intelligence and Electronic Warfare (IEW) 
units. The paper presents a common sense solution 
for maximizing that potential. In the near term, with the 
assets currently fielded within the heavy corps. Since 
the implementation of the Intelligence Organization 
and Stationing Study (lIOSS) in 1975, tactical intelli- 
gence units have meandered through a labyrinth of 
cosmetic name changes, product improvements and 
structural realignments in search of the right mix of 
IEW support for maneuver commanders. These inces- 
sant attempts at compatibility have created readiness 
imbalances between intelligence units and the combat 
arms they are intended to support. IEW warfighting ef- 
fectiveness has been seriously imperiled by critical 
personnel shortages, equipment inadequacies, main- 
tenance shortfalls, training detractors, doctrinal ambi- 
guities survivability concerns, and a lack of a standard 
technical evaluation mechanism. The impending force 
reductions and proposed budget decrements will fur- 
ther exacerbate these systemic operational deficien- 
cies. 


Military Operations, Strategy, & 
Tactics 


149,888 

AD-A234 540/3/GAR 

Air War Coll., Maxwell AFB, AL. 
Strategic Warfighting Study of the Civil War. 
Research rept. 

T. N. Chapman. May 90, 52p 


PC A04/MF A01 


The American Civil War is a superb warfighting study. 
Generally considered a turning point in the history of 
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warfare, many of the traditional Napoleonic principles 
of war were discarded by Civil War generals and re- 
placed with strategy and tactics still valid to the warrior 
of 1990. For example, the maneuver and speed of 
turning movements replaced Napoleonic frontal as- 
saults while the advantage of the tactical defensive 
was repeatedly validated. This study analyzes four key 
campaigns in the Civil War to include Chancellorsville, 
the Peninsular Campaign, Chickamauga, and Vicks- 
burg to determine what principles of war proved suc- 
cessful for the victor and, equally important, what mis- 
takes proved disastrous for the loser. It is through the 
lessons of history that each generation learns what 
brings success or failure to the field of battle. 


149,889 

AD-A234 544/5/GAR 

Air War Coll., Maxwell AFB, AL. 
U.S. Forces in Europe: Maintain or Reduce. 
Research rept. 

D. Chase. May 90, 40p 


The author comments on the development of NATO 
and how the Alliance has responded to the threat over 
the past forty years. A comparison of NATO and 
Warsaw Pact forces offers the reader some insight into 
the relative capabilities of both sides including both 
conventional and nuclear forces. The author discusses 
the political and economic factors as they relate to 
force levels and the consequences that any reductions 
in U.S. force levels might forebode. Recommendations 
for dealing with the current realities of determining 
force levels for NATO are provided. 


PC A03/MF A01 


149,890 

AD-A234 563/5/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Europe’s Future Security Architecture: Building on 
the Past or a New Edifice. 

Individual study project. 

M. R. Perry. 27 Mar 91, 74p 


The collapse of the Berlin Wall in Nov 1989 and subse- 
quently of Soviet hegemony over Eastern Europe 
ended the Cold War, but also ended the predictability 
that East-West tensions ironically brought for some 45 
years. The Warsaw Pact has been dissolved and the 
Soviet threat diminished, but dramatically, but a host of 
uncertainties have arisen. There is widespread agree- 
ment that a new European security architecture will be 
needed but there also seems to be almost as many 
visions of that architecture as there are European polit- 
ical leaders. This study seeks to provide a prognosis of 
what that security architecture will look like over the 
next decade. The paper provides a forecast of politi- 
cal, military, and economic developments in Europe 
through the year 2001; and historical review of West- 
ern European defense cooperation which will be the 
heart of the new security framework; and a prognosis 
of the specific new architecture, as well as recommen- 
dations for U.S. policy towards Europe. It is concluded 
that the new architecture will be built on existing orga- 
nizations rem NATO, the European Community, 
and the Western European Union and it will develop 
over a period far longer than the time frame of this 
paper. 


149,891 

AD-A234 656/7/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Associations between Mood and Specific Health 
Composites during Navy Persian Gulf Operations. 
Interim rept., Jun-Sep 89. 

R. G. Burr, S. |. Woodruff, and G. R. Banta. 15 Dec 
90, 17p Rept no. NHRC-90-42 


Researchers have studied the association between 
mood and health symptoms because of concern for 
military personnel performance in extreme conditions, 
such as the heat and humidity encountered in the Per- 
sian Gulf. Previous field studies, using shipboard Navy 
— during at-sea operations in the Persian gulf 

ave shown that crew members experience mood 
changes such as psychological fatigue, feelings of 
confusion, tension/anxiety, and depression and addi- 
tionally report degradations in general physical health. 
Data from past research indicate that the ability to reg- 
ulate mood is an important requisite for maintaining 
positive self-appraised health. This study provided fur- 
ther support for the idea of a mood-health link, and 
points to the usefulness of employing multiple health 
complaint composites rather than general measures 
when assessing mood-health associations. It was 
found that tension/anxiety and fatigue mood states dif- 
ferentially predicted 9 of 11 distinct health composites. 


Results suggest that strategies for altering mood (e.g., 
adequate periods of sleep, regulation of caffeine con- 
sumption, stress management training, exercise, and 
cognitive/behavioral interventions) might also have a 
positive effect on associated health complaints. 


149,892 


AD-A234 704/5/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 

Air Battie Force: Air Force Support for Contingen- 
cy Operations. 

L. O. Edwards. 30 Apr 90, 54p 


This monograph analyzes a recent study by the Air 
Force to establish an Air Battle Force (ABF), for pro- 
jecting tactical airpower in peacetime contingency op- 
erations. This ABF would be a single unit, trained and 
equipped with several different types of aircraft for re- 
sponse to crises situations worldwide. The monograph 
first discusses the use of the military instrument of 
power in contingency operations, where achieving po- 
litical objectives relies more on influence than destruc- 
tion of force. The early role of airpower in contingency 
operations in examined during the deployment of Task 
Force Bravo to Lebanon in 1958. Task Force Bravo 
was part of an Air Force contingency response force 
known as the Composite Air Strike Force (CASF). This 
operation highlights several issues involving airpower 
projection that remains relevant today. Finally, the ABF 
concept is analyzed to determine its operational viabili- 
ty. Deployability, sustainability, flexibility, and com- 
mand and control provide the four criteria for analysis. 


149,893 


AD-A234 705/2/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 
Amphibious Operations: The Operational Re- 
sponse to a Third World Crisis. 

Rept. for period ending May 90. 

C. W. Driest. 11 May 90, 58p 


The purpose of this study is to determine if amphibious 
operations could be utilized in the Third World to exer- 
cise operational art and execute the operational level 
of war. Given that the majority of conflicts in the Third 
World will be in an immature theater, this suggests 
conditions that will require flexibility, self-sustainment, 
and a force capable to meet multiple threats. The 
study draws on the main concepts of operational are 
from FM 100-5, historical examples of amphibious op- 
erations as operational art, and how these operations 
may be utilized in the future in conjunction with the mili- 
tary options available to the NCA. The conclusions 
show that amphibious forces and amphibious oper- 
ations offer a potent operational response in a Third 
World theater of operations. However, this type of re- 
sponse may not be the total answer. Force ratios, 
time-distance relationships, and response time are key 
issues that must always be considered. 
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Desert Shield and Desert Storm. A Chronology and 
Troop List for the 1990-1991 Persian Gulf Crisis. 
Final rept. 19 Feb 90-21 Mar 91. 

J. P. Englehardt. 25 Mar 91, 86p 


This is a chronology of the Gulf Crisis and a list of the 
major troops units involved, derived primarily from 
news media reporting during 1990 and 1991. 
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Impact of Gorbachev's Politics on Soviet Navy 
Missions. 

Final rept. 1 Oct 89-30 Sep 90. 

M. Tsypkin. Dec 90, 71p Rept no. NPS-NS-91-001 


Priorities of Soviet Navy missions are changing. The 
role of power projection is likely to decline. The mis- 
sion of nuclear strikes — enemy territory contin- 
ues to have top priority. Strategic ASW may be some- 
what deemphasized. SLOC interdiction faces an un- 
certain future, direct support of ground operations is 
becoming more important. 
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Defense Ri nization: DOD’s Efforts to Stream- 
line the Special Operations Command. 

Nov 90, 8p Rept no. GAO/NSIAD-91-24BR 

Briefing Report to the Chairman, Subcommittee on In- 
vestigations, Committee on Armed Services, House of 
Representatives. 


No abstract available. 
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Hazardous Waste Technical Assistance Survey, 
Andrews AFB, MD. 

Final rept. 9-13 Dec 90. 

C. H. Yen, P. T. McMullen, and B. Hernandez. Mar 
91, 44p Rept no. AL-TR-91-0008 


Priorities of Soviet Navy missions are changing. The 
role ofpower projection is likely to decline. The mission 
of nuclear strikes against enemy territory continues to 
have top —s Strategic ASW may be somewhat de- 
emphasized. SLOC interdiction faces an uncertain 
future, direct support of ground operations is becoming 
more important. 
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a and Novice Fire Ground Command Deci- 
sions 

Interim rept. 31 Jul 85-15 Apr 87. 

R. Calderwood, B. W. Crandall, and G. A. Klein. Apr 
87, 71p Rept no. KA-TR-858(D)- -87-03F 

Contract MDA903-85-C-0327 


There is a need to develop descriptive models of deci- 
sion making under conditions of risk, ambiguity, and 
time pressure. As part of an ongoing effort to develop 
such a model, the present study performed a Critical 
Decision analysis of decisions made by 12 Expert and 
12 Novice fire ground commanders. A coding system 
was developed for this study and 104 decision points 
were classified and described. The findings do not 
support the prevalent view of decision making as eval- 
uation between options. 54% of the decision points 
relied most rep intr on predecisional processes in- 
volving problem identification and clarification, 15% in- 
volv ce mee fea of specific timing or control, and 13% 
involved serial evaluation of a single option. Thus, only 
18% of the decisions involved concurrent option eval- 
uation. Differences between Expert and Novice com- 
manders are also discussed. 
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eee rept 

lewton. 18 Jan 91, 53p 


Effective United States military support of counterin- 
surgency efforts in developing nations almost always 
takes the form of indirect support--training, advisory 
assistance, logistics support, and supply of essential 
aw equipment. The aggregate of actions taken to 
hel jovernment resist a revolutionary insurgency is 
cal ed loreign internal defense. The theme of this 
monograph fi is the lack of organized capability in the US 
Air Force to conduct foreign internal defense (FID), 
ey training and advisory assistance, in support 
of national policy. During the 1960s, the USAF Special 
Air Warfare Center (SAWC) possessed the capability 
to train friendly foreign governments how to effectively 
employ air power in a counterinsurgency environment. 
That capability was lost when the SAWC was deacti- 
vated in 1974 in the wake of Vietnam. The thesis of 
this paper is that the need for such an organization still 
exists and offers a proposal to restore the capability in 
the US Air Force. 
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Toward the Defense of Australia. 
Research rept. 

B. J. Espeland. Apr 90, 88p 


Given the dilemma of long lead times in the face of 
constantly changing domestic, regional and interna- 
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tional environments, the critical challenge of defence 
planning is to identify and build upon strategic assess- 
ment factors with a degree of permanency to permit 
the longterm realization of an effective national securi- 
ty policy. A further planning imperative is to integrate 
military doctrine, as shaped to reflect the realities of 
national defense policies, into the process to give de- 
finitive direction to force structure. Accordingly, in 
seeking to show the way ahead for the development of 
an effective Australian Defense Force (ADF) structure, 
the study places considerable emphasis upon these 
imperatives. Australia’s geostrategic position and the 
nature of war faced in the future are thus the key to a 
self-reliant Australian defense posture to be pursued, 
within the framework of alliances, as part of a multidi- 
mensional national security policy. 
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Light Infantry Division for Airland Battle-Future. 
Monograph rept. 

M. Van Drie. 29 Jan 90, 55p 


The battlefield of the future will be a chaotic, non-linear 
environment where forces are intermingled and highly 
lethal weapons will cause great destruction and force 
wide dispersion. Regardless of the exact location of 
the fight, highly deployable U.S. Army light infantry 
forces will most likely be committed in any future wars. 
This paper answers the question of What light infantry 
division organizational design can best meet the tacti- 
cal requirements of the future battlefield. In examining 
this issue, the traditional roles of light infantry and re- 
sultant combat power capabilities are juxtaposed 
against future battlefield characteristics and resultant 
combat power requirements. This paper notes a high 
level of congruence between the traditional capabili- 
ties of light infantry and the traditional requirements of 
the battlefield. It concludes that the dispersed, mobile, 
small unit tactics of light infantry will dominate the bat- 
tlefield. These forces, armed with and supported by 
highly lethal long range weapons, will be capable of 
2 gums any force, heavy or light, on the future battle- 
fiel 
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Ho ony or Spectators. Heavy Force Doctrine for 


Monograph rept. 
J. R. Kennedy. 8 Jan 90, 60p 


This monograph discusses the proper doctrine for cur- 
rent heavy forces in Military Operations on Urbanized 
Terrain (MOUT). The urban warfare concepts found in 
classical military theory, modern military theory, histo- 
ry, and contemporary analysis are examined to devel- 
op a set of propositions for current heavy force MOUT 
doctrine. Present U.S. Army MOUT doctrine for heavy 
forces is compared to these propositions to determine 
the adequacy and validity of current doctrine. This 
paper concludes with implications for the U.S. Army 
today based on its heavy force MOUT doctrine. Among 
the many conclusions which are drawn from this inves- 
tigation is that current doctrine for heavy forces in 

IOUT should contain the following four propositions: 
(1) The attack of an urban area is a time consuming 
operation. (2) In most cases, the attacker should at- 
tempt to avoid combat in urban terrain. (3) Combined 
arms (including dismounted infantry and armored vehi- 
cles with large caliber, direct fire fire weapons) are 
necessary for successful MOUT operations. (4) The 
urban defender should have a counterattack capabil- 
ity, Present Army MOUT doctrine adequately address- 
es only Proposition 2. 
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Theater of War Big Enough for All Services: The 
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Pacific Command. 
ey oy rept. 

lam. 30 Apr 90, 54p 


The purpose of this monograph is to determine what 
should be the U.S. Army’s operational role in a mari- 
time theater, specifically the United States Pacific 
Command (USPACOM). In order to determine the 
Army’s operational role in USPACOM, the paper seeks 
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to answer two questions. First, what should operation- 
al art look like in USPACOM. Second, what criteria can 
be used to determine the Army’s operational role in 
USPACOM. A review and analysis of current joint doc- 
trine determines that operational art in a maritime the- 
ater is no different from any other theater. The oper- 
ational operating systems outlined in TRADOC Pam 
11-9 (Draft) are used as criteria to determine the 
Army’s operational role in USPACOM. The conclu- 
sions show that the operational operating systems in 
TRADOC Pam 11-9 (DRAFT) are valid criteria for de- 
termining the operational role of any service. There are 
a host of functions that must be accomplished at the 
operational level of war and one service cannot ac- 
poses them all. The paper concludes that the Army 

does have a viable and important operational role in 
USPACOM. In these times of shrinking resources, the 
pase cannot afford to overlook assets of any particu- 
jar service. 
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Air Force Public Affairs Wartime Planning. 
Research rept. 

R. W. Elsass. May 90, 43p 


The Department of Defense has established proce- 
dures to work media concerns in wartime. Events of 
the 1990s, Urgent Fury in Grenada and Just Cause in 
Panama have caused debate about these procedures. 
Most public debate surrounds the 2s abi of the DoD 
Media Pool and the military services ae to get the 
media to the battlefield. In reviewing these events, in 
the context of evolving military- la relations since 
World War Il, a broader problem comes to light. Public 
Affairs practitioners as a whole may not be trained suf- 
ficiently to understand and provide logical input to the 
Defense wartime planning process. This study recom- 
mends inclusion of Joint Operations Planning System 
(JOPS) procedures in a new mid-level joint Public Af- 
fairs course being established at the Defense Informa- 
tion School. 
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Research rept. 

C. W. Nystrom. Apr 91, 73p Rept no. AU-ARI-90-6 


Emerging technology promises to give US theater 
commanders the ability to destroy enemy aircraft on 
the ground. The Air Force’s current doctrine, and pre- 
dictive studies are unanimous - destroying enemy air- 
craft on the ground is the most effective method of 
achieving the control of the air essential to military vic- 
tory. The integrated offensive and defensive counterair 
campaign advocated by Air Force doctrine - including 
air base attacks to destroy the enemy’s aircraft at his 
main operating bases and alternate airfields - can 
quickly provide the control of the air essential to victo- 
ry. The Air Force must use available C3 networks and 
the flexibility inherent in current and future fighter air- 
craft and munitions to complement the Air Base Attack 
air tasking order cycle. Because we will fight as we 
train, it is essential that combatant commands practice 
executing sequential ABA campaigns. To deter conflict 
or fight and win, the Air Force must use every capabil- 
ity we have today and use those capabilities emerging 
technology promises for tomorrow to execute its 
proven doctrine. 
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On 1 April 1945, the U.S. ground forces stormed 
ashore on the Japanese held island of Okinawa. This 
amphibious assault and the campaign that followed 
marked not only the — campaign conducted in 
the Pacific during World War li, but also the culmina- 
tion of the lessons learned during over three years of 
amphibious warfare. As the final joint campaign of the 
war, it incorporated the principles and techniques 
which had proven successful during previous oper- 

ations. Despite interservice differences and continued 
friction concerning the best means to pursue war aims, 
the American commanders were veterans. They un- 
derstood how to synchronize the operations of joint 
and combined forces to achieve the greatest effect, 
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focused toward single objective - seizure of the island 
of Okinawa. This case study will examine how joint 
service coordination and cooperation were exercised 
among the U.S. ground, air, and sea forces which par- 
ticipated in the campaign. Conversely, an occasional 
comparison with Japanese deficiencies in joint oper- 
ations will be drawn. With U.S. military forces being in- 
creasingly oriented toward contingency missions, the 
lessons of this campaign are increasingly relevant. 
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S. L. Goff, and R. E. Kahlan. 12 Mar 91, 46p 


Early in the morning on the 2nd of August 1990 the 
country of Kuwait was invaded by armored divisions of 
neighboring Iraq. Twenty-four hours later, Iraqi troops 
were positioned on the border of Saudi Arabia. On the 
8th of August Saudi Arabia requested U.S. military as- 
sistance. Two of the first active Army combat units 
alerted for and subsequently deployed to the Persian 
Gulf were the 24th Infantry and 1st Cavalry Divisions, 
divisions with Army National Guard combat roundout 
brigades. On the 22nd of August 1990, the first Re- 
serve ponent units were mobilized. Specifically 
excluded from the call-up authority were combat ele- 
ments, to include the roundout brigades of the 24th 
Infantry and 1st Cavalry Divisions. This case study ex- 
amines the historical perspectives of Roundout, deci- 
sions surrounding the initial nonactivation of these 
units and the future role of combat roundout units in 
the Total Force Policy. The case study is built on offi- 
cial documents and publications, plus survey data pro- 
vided by various State Adjutant Generals. Recommen- 
dations range from elimination of the Roundout Pro- 
gram to the placement of roundout units at Corps level. 
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W. H. Parry Ill. 11 May 90, 58p 


NATO’s ground force doctrine reflects the times in 
which it was written. It is tactically-oriented and attri- 
tion-focused. Since its adoption in 1984, the body of 
military thought has grown substantially. Success on 
the modern battlefield will demand that military com- 
manders synchronize the effects of tactical engage- 
ments to achieve operational/strategic goals in a thea- 
ter of operations/war. The commander must grasp the 
art, in addition to the science of warfare. He does this 
through the design of major operations and cam- 
paigns. Just as important, his subordinates need a 
warfighting doctrine that reflects these principles. If 
NATO succeeds in reaching an agreement in the Con- 
ventional Forces in Europe negotiations, it can reap 
significant benefits. Achieving numerical. parity and 
perhaps gaining operational depth in which to maneu- 
ver may finaliy correct a 40-year strategic shortcoming. 
However, CFE will also reduce the numbers of ground 
forces available in NATO critical Central Region. An 
even lower force-space ratio will force NATO to seri- 
ously examine its current military strategy and doc- 
trine. The Commander in Chief, AFCENT has a vision 
of operational level warfighting to achieve strategic ob- 
jectives in his theater. He has enunciated this in his 
operational warfighting concept. This concept can 
serve as the foundation upon which NATO can build 
an operational, and thus more effectively military doc- 
trine. 
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The tension between the operational functions, ma- 
neuver and sustainment, produces an interesting dy- 
namic. Maneuver at the operational level of war cannot 
be completely addressed without a thorough discus- 
sion of sustainment. Furthermore, reality mandates 
that operational maneuver and sustainment are. in- 
separable. This study attempts to explain the relation- 
ship between maneuver and sustainment with a 
model, the maneuver-sustainment dynamic model. 
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The model consists of four elements: risk, concentra- 
tion, genius of the commander, and initiative. These 
four elements are first explained in terms of supporting 
theory and doctrine. Next, the model and its elements 
are applied to three historical campaigns: Slim in 
Burma, Rommel in North Africa, and Eisenhower in 
France. Through this discussion and analysis, the 
model is validated using established criteria. The study 
concludes that the model is useful as a guide for oper- 
ational thinking, as a means for the analysis of histori- 
cal campaigns, and, potentially, as a tool for operation- 
al design. 
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Campaign for the Netherlands East Indies. 
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This monograph is a study of command at the theater 
level, using the campaign for the Netherlands East 
Indies (NEI) in early 1942 as a case study. This cam- 
paign is examined as a means to validate current 
United States doctrine for command in joint and com- 
bined operations. The analysis of the NEI campaign is 
divided into three time periods. Prior to Pearl Harbor, 
the Allies in the Pacific failed to form a combined com- 
mand. The Directive.that specified the formation of the 
American, British, Dutch, and Australian Command 
(ABDACOM) did not give the Supreme Commander 
adequate authority, but did provide him with the ability 
to obtain unity of effort. During ABDACOM’s defense 
of the Malay Barrier from 15 January to 25 February 
1942, GEN Sir Archibald Wavell as Supreme Com- 
mander failed to direct the actions necessary to ac- 
complish the mission and did not obtain unity of effort. 
Among the conclusions drawn from this investigation 
are: combined commands must be supported by a co- 
hesive alliance whose countries possess similar inter- 
ests and a desire to prevail; combined commands 
should be organized prior to war; the multinational 
commander's personality must enable him to under- 
stand and operate in the politico-strategic realities of 
the coalition; and United States doctrine must more 
fully address the possibility of future combined com- 
mands in which the commander is not an American. 


149,911 

AD-A235 113/8/GAR PC A03/MF A01 
Office of Naval Technology, Arlington, VA. 
Department of the Navy Exploratory Development 
(6.2) FY 1992/3 Investment Strategy. 

Mar 91, 26p 


No abstract available. 


149,912 

AD-A235 122/9/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 
Tactical Deception in the Corps: Design and 
Employment of the Corps Deception Battalion. 
Monograph rept. 

C. L. Toomey. 1990, 64p 


This study assumes the need for a dedicated unit orga- 
nized and trained to support corps-level deception op- 
erations in multiple environments. The research ques- 
tion asks what is the best organization and methods of 
employment of a unit exclusively committed to execut- 
ing tactical deception operations in support of the 
corps. The study first analyzes the value of deception 
through statistical studies and then examines success- 
ful applications of deception formations by the Soviets 
in World War Ii. An evaluation of the US Army’s 23d 
Special troops in the ETO brings the study of decep- 
tion back into the American arena where it is traced 
through the decades between World War II and the 
1980's. The fielding of deception equipment and de- 
ception cells in the late 1980's leads to the discussion 
of the need for a dedicated deception organization on 
the modern battlefield. This study concludes that the 
introduction of a Corps Deception Battalion into the 
force structure will provide a combat force multiplier of 
immense value. The fielding of Battlefield Deception 
Cells in corps and divisions was merely a first step in 

inging deception back into Army thought and plan- 
ning. The Corps Deception Battalion would provide the 
fundamental resource for all corps deception plans. 
The value to corps tactical operations would greatly 
exceed its cost to the Army in terms of manpower and 
equipment. 
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Do We Practice What We Preach. Recent Exer- 
cises and the Operational Art. 

ane rept. 

M. R. Thompson. 27 Apr 91, 58p 


This monograph explores current U.S. operational 
level doctrine and exercises conducted over the past 
four years. The principle research question is to what 
degree is Airland Battle doctrine being applied at the 
operational level in recent exercises. Research fo- 
cuses on what we practice versus what we preach. 
What we preach includes current doctrine in Army field 
manuals and the views of a variety of contemporary 
authors. What we practice is extracted from exercises 
conducted over the last four years in an attempt to de- 
termine the extent of doctrinal application in these ex- 
ercises. The exercises are from two potential mid- to 
high-intensity theaters: Europe and korea. Conclu- 
sions are that exercises tend to focus on the science 
of operational warfighting with little application of the 
art. Recommendation are to develop exercises specifi- 
cally targeted to the operational commander and his 
staff by combining field exercises with computer simu- 
lations comparable to our tactical level exercise facili- 
ties. 


149,914 


AD-A235 124/5/GAR PC A04/MF A01 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. School of Advanced Military Studies. 
Sustainment of Theater Army Forces: The Essence 
and the Art. 

Monograph rept. 

M. E. Ivy. 8 May 90, 52p 


This monograph examines two of the assumptions 
which underlie the Joint Chiefs of Staff support plan- 
ning model as they relate to sustainment of Army 
forces in a unified command’s wartime campaign. One 
is that lines of communication (LOCs) are secure. The 
second assumption is that an intratheater means of 
distribution exists, which is normally associated with 
ports, airfields, roads, and railroads, and their operat- 
ing units. These two assumptions are analyzed using 
theoretical, doctrinal, and historical criteria. The analy- 
sis shows that secure LOCs and infrastructure capa- 
bilities are absolute requirements to sustain Army 
forces in a unified command's wartime campaign. The 
analysis also indicates that infrastructural require- 
ments very greatly between theaters. The require- 
ments for secure LOCs and a theater infrastructure are 
the essence of sustainment of theater Army forces. 
The art lies in campaign design and execution that 
achieves them. 
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Role of the Airmechanized Raid in Operational Ma- 
neuver. 

Monograph rept. 

J. R. Bolzak. 16 Apr 90, 62p 


This monograph examines the potential contribution of 
an airmechanized raid to operational maneuver in a 
NATO environment. Defining air mechanization as the 
integration into the land battle of a major rotary-wing 
element, the monograph uses the current U.S. Army 
force structure to organize the raiding force. The effect 
of the raid is examined within the functional areas enu- 
merated in the U.S. Army Training and Doctrine Com- 
mand’s (TRADOC) draft Blueprint of the Battlefield at 
the Operational Level of War: command and control, 
intelligence, movement and maneuver, protection, 
fires, and support. The monograph begins with an in- 
troduction that defines the relevant terms. Then, it pre- 
sents a brief historical perspective on the raid in oper- 
ational maneuver. A theory chapter explores the rela- 
tionship between depth, density, and maneuver in 
order to understand the evolution of the air mechaniza- 
tion concept as expressed in both the simpkin and the 

iet models. Finally, the monograph uses a NATO 
scenario to evaluate the contribution of an air mecha- 
nized raid in an operational maneuver. An appendix 
provides the calculations used in determining the 
raid’s effect. 
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This monograph examines the conduct of war at the 
operational level in a multi-medium environment to de- 
termine what functions must be successfully accom- 
plished in order to win. The monograph is based on the 
fact that warfare is currently conducted in at least six 
mediums: land, sea, air, psychological, space, and 
electro-optical. The first portion of the monograph de- 
velops the multi-medium environment in which the 
operational art is conducted. It then uses the history of 
campaigns since 1940 to determine the attributes of 
warfare in the multi-medium environment. Those at- 
tributes are synergism, flexibility, precision, and elas- 
ticity. The separate theories of war that apply to each 
medium are then examined to find common functions 
that apply across all six mediums. The common func- 
tions of control, power projection, and power multipli- 
cation (CPM) are then combined to build a model for 
the application of operational art in a multi-medium en- 
vironment. 
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This is a plea to our Army senior leaders, the MACOM 
commanders, Corps and Division commanders, and 
school commandants to force the integration of tank 
and non-mechanized infantry. This document review 
our current infantry force structure with regard to the 
Third World threat; traces the evolution of that struc- 
ture from World War II to the present; consolidates a 
significant number of lessons learned in tank and in- 
fantry cooperation in World War |i, Korea and Panama; 
and reports the National Training Center heavy-light 
experience of the last two years. The author undertook 
this study in the belief that the U.S. Army as it emerged 
from World War Ii and Korea had the ability to function 
as a tank-infantry team across its force structure and 
that the difficulties units experience today at the Na- 
tional Training Center in the mixing of heavy and light 
forces are not new but a function of the failure to oper- 
ationalize the experience of World War Il. 
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Colonel Ranald S. MacKenzie and the Remolino 
Raid: Prompt in the Saddle. 
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In 1873, life along the border between Texas and 
Mexico had become intolerable. The constant attacks 
and looting by the Kickapoos had cost local ranchers 
about fifty million dollars in property losses, to say 
nothing of the murders and kidnappings which accom- 
panied the raids. What troubled the local population 
greatly was the fact that their government in Washing- 
ton either was not listening or simply did not care. The 
remedy for their problems graduated from the Military 
Academy in 1862. Of the crop of young cavalry com- 
manders which the Civil War produced, lonel 
Ranaild Slidell Mackenzie was surely one of the finest. 
While he did not have the eye for detail of a Wesley 
Merritt nor the tactical skill of Nelson A. Miles nor the 
flair of George Armstrong Custer, Mackenzie was 
blessed with an impetuous and _— spirit. In his own 
quiet way he gained the admiration of his troopers and 
caught the eye of his superiors. In the process he 
failed to gain the of his better known contemporaries. 
Nevert! he is the grist for legend. This paper de- 
scribes Mackenzie, the border situation and what he 
and his regiment did to stop the Kickapoo raids for- 
ever. 
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AD-A235 154/2/GAR PC A04/MF A0O1 
Army War Coll., Carlisle Barracks, PA. 


MILITARY SCIENCES 


Military Operations, Strategy, & Tactics 


Special Operations and Low-intensity Conflict 
Legislation: Why Was It Passed and Have the 
Voids Been Filled. 

Individual study rept. 

W. G. Boykin. 12 Apr 91, 69p 


In Oct 1986, the U.S. Congress passed the Cohen- 
Nunn Act as a attachment to the FY 1987 Defense 
Authorization Act. President Reagan signed the Act in 
Nov 1986, making it Public Laws 99-661. This legisla- 
tion mandated the creation of a unified command for 
all special operations forces of the various services 
and placed a four-star general in command. The law 
also directed the establishment of a new Assistant 
Secretary of Defense for Special Operations and Low- 
Intensity Conflict. Under the law, the President was di- 
rected to form a ‘Board for Low-Iintensity Conflict’ 
within the National Security Council. Congress also 
provided a ‘Sense of Congress’ that the President 
should designate within the Executive Office of the 
President a Deputy Assistant to the President for Na- 
tional Security Affairs to be the Deputy Assistant for 
Low-Intensity Conflict. Passed despite the strong ob- 
jections of DoD, this law has been controversial and 
subject to criticism by many who did not understand 
why lawmakers concluded that binding legislation was 
necessary. Interviews with those involved with pas- 
sage of the legislation plus an analysis of the legisla- 
tion form the basis the of author’s assessment of why 
the congress took this unprecedented step in passing 
legislation which reorganized the Department of De- 
fense and the National Security Council. What voids 
were Congress trying to fill in U.S. military capabilities. 
An analysis of this question is included as well as an 
assessment of whether those voids have been filled. 
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AD-A235 156/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Battle of Britain, A Study in Command and Control. 
Individual study rept. 

L. M. Olsen. 12 Feb 91, 33p 


The Battle of Britain is thought to be the greatest air 
battle in history. This battle non 10 July 1940 and 
ended on 31 October 1940. It followed the German 
Blitzkrieg of the Low Countries and France and the ig- 
noble British retreat through Dunkirk. During the previ- 
ous months the German Luftwaffe had triumphed over 
the air forces of Poland, Norway, Holland, Belgium and 
France and had destroyed all but 66 of the British 
Hurricanes sent to support the British Army in France. 
The German victories gave rise to beliefs of invincibility 
which were replaced by feelings of frustration and fail- 
ure as the Battle of Britain progressed. Arguably the 
lack of a coherent plan for the German invasion of Brit- 
ain, Operation Sealion, and the heroics of the British 
pilots and ground crews influenced the outcome of the 
Battle of Britain. However, it is the contention of this 
study that the Command and Control systems of the 
British coupled with the technology that made those 
systems possible were responsible for the British vic- 
tory. The individual systems, radar, radio, Identification 
Friend or Foe (IFF), direction finding and intelligence, 
and how they were integrated into the command and 
control structures are discussed. 


149,921 

AD-A235 205/2/GAR 
Army War Coll., Carlisle Barracks, PA. 

Bombing Beyond the Battlefield: An Air Force Im- 
perative. 

Individual study rept. 

J. H. Buckner. 3 Apr 91, 35p 


PC A03/MF A01 


The current world political scene is changing at an un- 
—— pace, and U.S. policy makers are strug- 
ging to define a clear guide for the future. With the 

ld War declared over, many see a drastically re- 
duced military threat to the U.S. Concurrently, the U.S. 
economic situation is tenuous, domestic issues cry out 
for attention and dollars, and politicians and the public 
are looking for a peace dividend. In this environment, 
Air Force leaders are in the process of making deci- 
sions about the shape of the future Air Force. They 
must balance the requirement to reduce spending with 
the responsibility to provide for the capability to meet 
national military objectives in support of national secu- 
rity strategy. One key element to past Air Force contri- 
bution has been bombing beyond the battlefield. This 
paper looks at the past = see examples of what has 
been done and what was learned. It further looks at 
what Air Force leaders see as the future = mission 
of the service and how the capability to bomb beyond 
the battlefield fits as a component of that strategy as 
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well as what is and will be available to perform this 
mission. The conclusion is drawn that the mission of 
bombing beyond the battlefield will remain an Air 
Force imperative and additional F-15Es should be part 
of future fighter force structure. 
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AD-A235 208/6/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Forced Resettlement. 

Individual study rept. 

W. Garlock. 12 Mar 91, 48p 


Forced resettlement is a counter-insurgency tactic de- 
signed to depopulate an area by relocating the people 
against their will, thus denying their support to the in- 
surgent forces. This paper reviews four recent insur- 
gencies (in Greece, Malaya, Algeria, and Vietnam) 
which employed resettlement programs, how the gov- 
ernments carried out the programs, and if they were 
successful. A threatened government must consider 
several factors before implementing this extremely 
harsh, complex and expensive strategy, particularly 
because of its negative seeks their support. Forced re- 
settlement is a viable counter-insurgency tactic; but 
due to its high risk, it should be employed only after 
less risky and simple options have been attempted. 
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AD-A235 339/9/GAR PC A09/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
— e Concepts for Organizing the Total 


J. Tillson, M. Hoyler, E. Schwartz, S. Canby, and N. 
Smith. Nov 90, 187p IDA-R-378, iIDA/HQ-90-36572 
Contract MDA903-89-C-0003 


This study describes organizational and personnel 
policy options that would increase the number and 
combat effectiveness of fully trained and readily mobi- 
ene units that the U.S. could produce for any level of 
ae Operations Maintenance and Military Per- 
sonnel. Some of these policies would help the Serv- 
ices produce more cohesive units. Other would or “= 
nize retirees, members of the individual Ready 
serve, and active-duty nnel who are not assigned 
to ge og units so that, in the event of an emer- 
gency, they could re-form the operational units in 
which they had served together. Still other policies 
would permit emergency recall of former-service per- 
sonnel who would not be available unless current 
practices were changed. Last, the study describes 
ways of using members of the Selected Reserve to 
strengthen units formed via the policies just described. 
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AD-A235 353/0/GAR PC A04/MF A01 
Rome Lab., Griffiss AFB, NY. 

User’s Guide to the TEXPLAN System. 

M. Kubis, and C. A. McAuliffe. Mar 91, 53p Rept no. 
RL-TR-91-46 


This report is a guide to the use of the TEXPLAN (Tex- 
tural EXplanation PLANner) natural language genera- 
tion system in its application to a knowledge based 
battle simulation system. TEXPLAN is a natural lan- 
guage text generator which composes single and mul- 
tiparagraph texts and can be logically divided into two 
major components: a linguistic realization component 
which realizes an explanation as English text, and a 
text planner which plans the content of the explana- 
tion. The purpose of this report is to provide details of 
these two components, dissecting them into different 
sections, then describing the underlying functions 
which constitute each section. 
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AD-A235 382/9/GAR PC A03/MF A01 
Department of Defense, Washington, DC. 

Total Force Policy. 

Interim rept. to the Congress. 

Sep 90, 43p 


In accordance with section 1101 of the National De- 
fense Authorization Act for Fiscal Years 1990 and 
1991, the Department of Defense is reviewing its Total 
Force Policy, active-reserve force mix, and military 
force structure. As required by the Authorization Act, 
the review is giving special emphasis to the operation, 
effectiveness, and soundness of the Total Force 
Policy; the assignment of missions within and 

the active and reserve components; and the structure 
of U.S. active and reserve forces. The Total Force 
study complements the regular reviews of force struc- 
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ture issues conducted by the Department as part of its 
nee | programming, and budgeting process. The 
Study Group has considered assumptions about the 
use of reserve forces, and an array of other issues re- 
lated to the Total Force. The recently initiated Oper- 
ation DESERT SHIELD in and around the Arabian Pe- 
ninsula is now testing many of these assumptions and 
may provide insights useful in reviewing the policy. 
This interim report describes the ongoing work of the 
Study Group, with special focus on the implementation 
of the Total Force Policy in the Southwest Asian crisis 
through August 31. 
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AD-A235 408/2/GAR PC A03/MF A01 
Army Engineer Studies Center, Washington, DC. 
ESC’s Middle East Studies. 

Final rept. Feb-Apr 91. 

S. Reynolds, and R. Taylor. Apr 91, 43p Rept no. 
CEESC-R-91-14 


This paper reviews current and past Engineer Studies 
Center (ESC) analytical efforts that address issues on 
or about US military operations in the Middle East. This 
paper also provides unclassified abstracts of classified 
ESC publications written about critical U.S. military 
issues in the Middle East. ESC found in its review that 
for over 33 years (1958 to 1991), it has provided high- 
quality, critical, and responsive studies that have 
helped U.S. military planners solve problems relating 
to operations in support of U.S. national interests in the 
Middle East. These studies address a wide range of 
topics and problems--from terrain analysis to the effec- 
tiveness of engineers in support of contingency oper- 
ations. These studies look not only at engineer prob- 
lems--but also at intelligence, logistical, and strategic 
planning problems. 
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AD-A235 415/7/GAR PC A03/MF A01 
Center for Naval Analyses, Alexandria, VA. Strategy 
and Policy Div. 

ives on U.S. Navy and Marine Corps Pres- 


Perspecti 

ence in the Gulf. 

Final rept. 

J. |. Sands. Mar 91, 16p Rept no. MISC-59 
Contract N00014-91-C-0002 


This document provides the principal findings that 
emerged during the 12 March 1991 symposium of ex- 
perts on U.S. Navy and Marine Corps presence in the 
Persian Gulf. The symposium focused on the issue of 
the proper U.S. force presence in the Gulf area in the 
post-war and post-transition period. From the political 
perspectives of countries in the region and other inter- 
ested countries, the symposium addressed the follow- 
ing issues: the purposes to be served by the continuing 
U.S. military presence; where U.S. forces should be 
present; where they would be welcome (or not wel- 
come); and what form (ground, air, naval) and level of 
U.S. forces would be appropriate. The symposium pro- 
vided useful results and set the stage for Navy and 
Marine Corps efforts at the 13-14 March Persian Gulf 
End Game wargame that was jointly conducted by the 
Marine Corps Warfighting Center and the Naval War 
College at the Marine Corps Wargaming and Assess- 
ment Center. 
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PB91-193920/GAR PC A16/MF A02 
Naval Arctic Research Lab., Barrow, AK. 

Naval Arctic Manual. ATP 17(A). 

1991, 354p 


The Naval Arctic Manual is intended to provide basic 
information to those engaged in Arctic operations who 
are unfamiliar with the environment and the operation- 
al problems associated with the environment. It is di- 
rected specifically towards the commanding officer at 
sea, and the operational planner ashore. Of prime in- 
terest are the factors which govern the accessibility of 
the Arctic Ocean and its peripheral seas, to ships. 
Considerable emphasis has therefore been placed, in 
the early chapters of the manual, on the subjects of 
climate, oceanography and ice, with particular refer- 
ence to their interrelationship. This constitutes an area 
of vital concern to the Arctic sailor and the planner of 
Arctic operations. 
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AD-A235 166/6/GAR PC A12/MF A02 
Sparta, Inc., Torrance, CA. 

Development of a Pebbie-Bed Liquid-Nitrogen 
Evaporator and Superheater for the Scaled Large 
Blast/Thermal Simulator Facility. 

Final rept. Sep 87-Dec 88. 

|. B. Osofsky, G. P. Mason, and M. J. Tanaka. Apr 
91, 258p BRL-CR-661, 

Contract DAAA15-86-C-0115 


In the context of feasibility studies for the U.S. Large 
Blast/Thermal Simulator (LB/TS) facility, a 1/48-scale 
model pebble-bed LN2 heat exchanger was designed 
and built that would produce hot nitrogen gas at a pre- 
determined temperature from a cryogenic LN2 source 
at pressures up to 1700 psig and at a flow rate suffi- 
cient to fill the LB/TS driver tubes rapidly enough to 
minimize heat losses through the uninsulated driver 
walls and to maintain the required nitrogen gas tem- 
peratures. The pebble-bed LN2 evaporator and super- 
heater was successfully tested and delivered. The re- 
sults of the test will be used to provide design data for 
a larger pebble-bed LN2 evaporator and superheater 
to be used in a 1/6-scale LB/TS test-bed facility under 
development at BRL, and eventually for the full-scale 
LB/TS facility. 


149,930 
DE91010591/GAR 
Argonne National Lab., IL. 
Tags for CFE verification. 
A. DeVolpi. 1991, 27p ANL/CP-72743, CONF- 
9103162-1 

Contract W-31109-ENG-38 

Annual Ottawa verification a te (8th), Monte- 
bello (Canada), 2-10 Mar 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 

U.S. Sales Only. 


Tags and seals have men bese recognized as impor- 
tant tools in arms control. The trend in control of arma- 
ments is to limit militarily significant equipment that is 
capable of being verified through direct and coopera- 
tive means, chiefly on-site inspection or monitoring. 
For this paper, published technology and concepts will 
be reviewed, based on open information sources. 
Unique identifiers for arms-control treaty-limited items 
(TLIs) are commonly called tags. By making them 
tamper-resistant, they provide confidence to inspec- 
tors that the inspected party is abiding by the terms of 
the treaty. The functions of an arms control tag can be 
considered to be two-fold: to provide field verification 
of the identity of a treaty-limited item (TLI), and to have 
a means of authentication of the tag and its tamper- 
revealing features. Authentication could take place in 
the field or be completed elsewhere. For CFE, the goal 
of tags and seals would be to reduce the overall cost 
of the entire treaty verification system. In the negotia- 
tions on reductions of Conventional Forces in Europe 
(CFE), on-site inspection (OSI) provisions again played 
a major role in the design of the treaty provisions. To 
enhance security under a second-stage CFE Treaty, 
tagging technology could be added. NTM can track 
large concentrations of weapons but cannot verify 
compliance with specific numerical ceilings nor pro- 
vide the smoking gun of ground truth. In addition to 
providing accurate verification data, tagging could con- 
tribute to a reduction in the cost of inspections and 
eliminations for CFE with about 150,000 items to con- 
trol. If modern bar code capabilities were invoked, in- 
spections might be able to proceed more rapidly, with 
greater accuracy and confidence in compliance, and 
with fewer discrepancies and disputes over quantifi- 
able objects. 6 refs., 3 tabs. (JF) 
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DE91010676/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

German attitudes toward SNF and their impact on 
US negotiating positions. 

P. E. Zinner. Mar 91, 38p UCRL-ID-106981 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This report seeks to explore recent and current 
German attitudes toward short-range nuclear forces 
(SNF) and to analyze what impact these attitudes may 
have on U.S. negotiating positions in bilateral negotia- 
tions with the Soviet Union about a treaty concerning 
the removal of SNF from Europe or their reduction, 
and the verification of compliance with agreed-on 


terms of disposition of these systems. The term SNF 
as understood here connotes surface-to-surface nu- 
clear systems with a ay under 500 km. The signing 
of a treaty between the United States and the iet 
Union calling for the elimination of intermediate-range 
nuclear forces (INF) aggravated long-standing misgiv- 
ings in the Federal Republic of Germany (FRG) about 
SNF. West German public opinion and the FRG gov- 
ernment substantially agreed that the removal and de- 
struction of INF discriminated ene their country. In 
the crucial central region of NATO West Germany's 
territory alone remained in the range of Soviet-based 
SNF. In order to avoid and to remove the source of this 
nuclear danger, the FRG government urgently advo- 
cated that U.S.-Soviet SNF negotiations be entered 
into. The United States with strong support from NATO 
demurred at this initiative and sought instead to 
strengthen its SNF capability by developing a modern- 
ized replacement for aging Lance missiles and upgrad- 
ing the stock of nuclear artillery shells. American policy 
in Europe can hardly ignore German political trends, 
but it does not have to adapt to them. There is suffi- 
cient uncertainty about long-term internal develop- 
ments in Germany to react precipitously to urgent 
German priorities. American and German interests 
have not been in harmony over nuclear weapons. In 
elaborating a viable nuclear policy in Europe that 
would best serve the interests of the Western alliance 
as a whole, collaboration among the Western nuclear 
powers, the United States, Great Britain and France, is 
likely to yield the most satisfactory results. 8 refs. (JF) 
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DE91011055/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
a weapon safety in the future: A context for 
inning. 
. S. Gold. Feb 91, 49p SAND-90-7114 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


The events of the recent past on the world scene will 
affect the roles for nuclear weapons; this in turn will 
affect nuclear weapon safety requirements and proc- 
esses for verifying that requirements are met. This 
report addresses the potential impact of public percep- 
tion and opinion and outlines elements of a strategy for 
dealing with the coming changes. 10 refs., 2 tabs. 
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DE91011191/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

SS-18 modernization and ICBM survivability. 

R. D. Speed. Apr 91, 19p UCRL-JC-107035 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


The Soviets continue to modernize their ICBM force. 
Of particular concern to some has been the upgrading 
of their largest missile, the SS-18. Reportedly, the Mod 
5 version of this missile has better accuracy and car- 
ries a larger warhead than the current Mod 4. Indeed, it 
has been suggested that the Mod 5 is ‘‘twice as lethal” 
as the Mod 4 and that therefore the US should insist 
that the pending START agreement prohibit the de- 
ployment of the Mod 5. 


Passive Defense Systems 
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N91-22753/8/GAR PC A04/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
—_ for Generation of Synthetic Images 
(SYBIL). 

E. Oestevold, T. Hoeimyr, and G. A. Storhaug. 12 
Dec 90, 51p FFI-90/4002, ETN-91-99121 

In Norwegian; English Summary. 


From a comittment to produce synthetic infrared 
images of land and sea targets, the development of a 
system for the —— of synthetic images (Norwe- 
gian acronym SYBIL) was defined. A system for pro- 
duction of synthetic images was developed which will 
typically be used for simulating various kinds of cam- 
ouflage and for development and testing of algorithms 
for target acquisition and tracking. Images of objects 
can be put into real images of background scenes, and 
both objects and background can be manipulated. 
Models are used to simulate atmosphere and various 
camouflage efforts (smoke, net etc.). The system also 





includes tools for future extensions. A model for ani- 
mation (for image sequences) and a thermal radiation 
model for the intensity (grey level) manipulations are 
under development and will be implemented. 


149,935 
PB91-800417/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 
paren ee January 1980-August 1991 (Citations 
from the NTIS Database). 

Rept. for Jan 80-Aug 91. 

Jul 91, 46p 

Supersedes PB90-864984. 


The bibliography contains citations concerning meth- 
ods and effectiveness of camouflage techniques. 
Smoke, dyes, and coatings used to minimize optical 
and radar detection are among those techniques in- 
vestigated. Also included are measures of the ability of 
personnel and instrumentation to discern camouflaged 
objects. (Contains 151 citations with title list and sub- 
ject index.) 
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AD-A234 543/7/GAR 

Air War Coll., Maxwell AFB, AL. 
Night Training: A Better Way. 
Research rept. 

R. L. Brenner. May 90, 41p 


With the advent of the F-15E, the LANTIRN F-16, and 
F-111 avionics overhauls, the TAF is equipping its air- 
craft with a robust capability to fight at night. Sadly, the 
TAF'’s flying training programs are not structured to do 
the same. In 1975, roughly half of all F-111 training 
was conducted at night, F-111 night training require- 
ments are a mere 10 percent of what was formerly re- 

} my New night training programs associated with 

the F-15E and LANTIRN F-16 appear to be little better. 
The solution to the problem lies in revitalizing TACM 
51-50 (Tactical Aircrew Training Fighter). This study 

rovides an outline, with accompanying rationale, for 
improving the quality of night training in the TAF.It 
does this by analyzing the current F-111 night training 
program. Key tenets of the study propose incorporat- 
ing the following into TACM 51-50: more actual night 
low level training including a night low altitude step 
down training program; night weapons qualification re- 
quirements; night live ordnance deliveries; and cre- 
ation of a night Red Flag exercise totally dedicated to 
night combat preparation and training. 
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AD-A234 562/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Organizational Culture Perspective of Strategic 
Leadership and Organizational Change: Shaping 
the Future of the Army. 

Final rept. 

J. E. Stevens. 2 Apr 91, 35p 


Substantial changes in Eastern Europe and within the 
Soviet Union, coupled with coalition warfare in the 
Middle East, suggest that the role, missions, and force 
structure of the U.S. Army will change in the near 
future. The Army’s senior leadership faces the chal- 
lenge of breaking the existing paradigm and recasting 
a new one in a turbulent international and domestic 
environment. Strategic processes, primarily the re- 
sponsibility of senior leaders but part of a leader’s work 
at all levels, provides a conceptual framework in which 
strategy is formulated and implemented. Formulation 
brings together environmental forces and internal ca- 
pability, whereas implementation is an internal phe- 
nomenon. Effective strategy implementation depends 
on the extent to which resultant changes conform to 
existing knowledge structures used by members of the 
organization to make sense of and give meaning to 
their work. Such cognitive paradigms form the culture 
construct of the organization. An organizational culture 

ive of the Army can enable its leaders to more 
effectively deal with potential resistance to change 
through conscious efforts to restructure underlying 
cognitive paradigms. 
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AD-A234 574/2/GAR 


PC A07/MF A01 


a Research Inst. of Environmental Medicine, 
atic’ 

Annual Historical Report, Calendar Year 1990. 

Mar 90, 139p 


This report contains information concerning the mis- 
sion, organization, key staff, overall roa ly and signifi- 
cant research accomplishments of the Army Re- 
search Institute of Environmental medicine, a subordi- 
nate element of the US Army Medical Research and 
Development Command, for calendar year 1990. Also 
included are ee is Of published reports, abstracts, 
presentations and key briefings for each Research Di- 
vision of the Institutes and significant accomplish- 
ments and appointments of the professional staff. 
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AD-A234 582/5/GAR PC A04/MF A01 
Air Force Occupational Measurement Center, Ran- 
dolph AFB, TX. 

—_ Splicing Project/Maintenance Action AFSC 
Occupational survey rept. 

Jan 91, 63p Rept no. AFPT-90-361-822 


This report presents the results of an occupational 
survey of the Cable Splicing Project/Maintenance 
Action career ladder completed by the USAF a 
tional Measurement Squadron in September 1990. 
The present survey was requested by HQ USAF/LEYE 
to provide data for the possible restructuring of the 
entire 36XXX career field. This report is based upon 
data gathered prior to April 1990 and describes the 
career ladder before new responsibilities were added 
to the newly retitled 361X1, Communications Cable 
Systems Installation/ Maintenance career ladder. 


149,940 

AD-A234 627/8/GAR PC A08/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
Atias/Data Abstract for the United States and Se- 
lected Areas. Fiscal Year 1990. 

1990, 167p Rept nos. DIOR/LO3-90, LO3 


No abstract available. 
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AD-A234 779/7/GAR PC A04/MF A01 
Air Force Occupational Measurement Center, Ran- 
dolph AFB, TX. 

Chapel Management AFSC 893X0. 

Occupational survey rept. 

Feb 91, 66p 


This is a report of an occupational survey of the Chapel 
Management career ladder (AFSC 893X0) conducted 
by the USAF Occupational Measurement Squadron. 
This career ladder was last surveyed in 1977. The 
present study was requested by HQ ATC/HC to identi- 
fy changes in the areas of management, resources 
support, religious program support, and information 
system application. Survey data will also be used to 
update and validate career ladder documents. 
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AD-A234 812/6/GAR PC AO5/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Training the Trainers: Mission Analysis and Sup- 
port for USAR Training Divisions. 

Study project. 

H. T. Taylor. 25 Mar 91, 79p 


The ability of the United States Army to mobilize, 
expand and maintain itself with trained soldiers to 
meet selected manpower expansion or total war mobi- 
lization lies with 12 training divisions, 3 separate train- 
ing brigades, and 2 separate training battalions, all of 
whom are United States Army Reserve assets. Like- 
wise the United States Army today cannot train its 
annual manpower requirement without Reserve Com- 
ponent (RC) support. To fully expand in the event of a 
national emergency will require every training unit to 
be available, at full strength. In order to insure that this 
full, or partial, training surge is met by competent, well 
trained drill sergeants and well organized and led units, 
training divisions must receive tough realistic training 
and must have the proper equipment and training aids 
to perform the mission. Whether the training is Basic 
Training (BT), Advanced Individual Training (AIT), or 
One Station Unit Training (OSUT), units must be chal- 
lenged and given the opportunity to conduct meaning- 
ful training with Initial Entry Training (IET) soldiers in a 
proper training environment. This paper will analyze 
current and past training practices, doctrine and mis- 
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sions of these units and will make recommendations 
for improvement of training opportunities. 


149,943 
AD-A234 832/4/GAR PC AO9/MF A02 
Had Force Office of Scientific Research, Bolling AFB, 


Air Force Office of Scientific Research Technical 
Report October - December 1990. 
Quarterly rept. 

D. L. Tyrrell. Dec 90, 198p AFOSR-TR-91-0217, 


The AFOSR Technical Report Summaries are pub- 
lished quarterly of each calendar year. They consist of 
a brief summary of each AFOSR technical report re- 
ceived in the Technical Information Division and sub- 
mitted to the Defense Technical Information Center for 
that quarter. 


149,944 
AD-A234 846/4/GAR PC A02/MF A01 
General Accounting Office, May ca DC. National 
—— and international Affairs Div. 

DoD’s Efforts to Stream- 
line the ¢ the 


Nov 90, 8p Rept no. GAO/NSIAD-91-40BR 

Briefing Report to the Chairman, Subcommittee on In- 
vestigations, Committee on Armed Services, House of 
Representatives. 


No abstract available. 


149,945 

AD-A234 874/6/GAR PC A03/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Officer Career Development: Factors that Predict 
ew Decisions and Proven-Subspeciaity 
Final rept. Oct 88-Sep 89. 

G. L. Wilcove, and R. F. Morrison. Mar 91, 49p Rept 

no. NPRDC-TN-91-7 


The research’s goal was to help the Navy more fully 
meet its need for technical and acquisition-manage- 
ment ist at intermediate and senior grade 
levels. Toward that end, the research attempted to 
identify those factors that would predict who would 
become a proven subspecialist in the targeted grade 
levels and who would remain totally committed to a 
warfare specialty. The researchers believed that 
proven-subspecialty status is the culmination of the 
following: (1) the perceived value of subspecialties for 
career advancement influences the officer’s decision 
on whether to obtain a proven subspecialty, (2) the de- 
cision to obtain a proven subspecialty requires a deci- 
sion on whether to obtain a postgraduate degree, and 
(3) since attendance at postgraduate school is volun- 
tary, the decision to pursue that goal should be a 
predictor of proven subspecialty status. Three FY82 
questionnaire-determined factors, used in combina- 
tion, produced the best predictions of proven subspe- 
cialty status in FY86/87: the proven-subspecialty and 
postgraduat ree decisions, and operational mis- 
sion. These predictors produced a fairly high correla- 
tion of .49. Recommendations were offered on how to 
motivate officers to assume more responsibility for the 
development of subspecialty expertise. 


149,946 

AD-A234 900/9/GAR PC A16/MF A02 
Department of Defense, Washington, DC. 
Department of Defense Critical Technologies Pla 

for the Committees on Armed Services United 


States Congress. 

1 May 91, 375p 

The purpose of the it of Defense Critical 
Technologies Plan is to describe 21 technologies con- 
sidered essential for maintaining the qualitative superi- 
ority of U.S weapon systems and to outline an invest- 
ment strategy to ——: and promote the develop- 
ment of these technologies. The Defense Critical 
Technologies are the leading edge of the DoD Science 
and Technology program. While all ST efforts are fun- 
damental to achieving continued improvement in mili- 
tary capabilities, the Defense Critical Technologies 
represent those technologies that are likely to set the 
pace of innovation in the development of advanced 
weapon capabilities and the evolutionary moderniza- 
tion of today’s systems. This third annual plan is more 
comprehensive than earlier editions. A new section 
has been added to document funding levels for individ- 
ual Defense Critical Technologies for the relevant ST 
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Program Elements; moreover, the individual detailed 
technology plans provide greater detail on specific 
milestones and technology objectives, as well as a 
more comprehensive discussion of related private 
sector and non-DoD government programs. The plans 
also include assessments of international technology 
developments and trends. 


149,947 

AD-A234 906/6/GAR PC A05/MF A01 
Air War Coll., Maxwell AFB, AL. 

Should the Air Force Establish a Formalized Men- 
toring Program. 

Research rept. 

A. E. Lassiter, and D. C. Rehm. May 90, 80p 


To assess the current level of mentoring in the Air 
Force a survey was given to a cross section of junior 
and senior level Air Force officers. The primary goal 
was to determine the prevalence of mentoring and 
also pose the question whether a formal mentoring 
program should be established. The students of 
Squadron Officers School, Air Command and Staff 
College, and Air War College were surveyed, and were 
believed to be a valid representation of Air Force offi- 
cer mentors and proteges. Of the officers surveyed ap- 
proximately 40% stated they were mentored and 32% 
stated that they had mentored someone else. The vast 
majority concluded that they did not want a formal 
mentoring program, but felt that informal mentoring 
was acceptable and should continue. Over half of the 
junior officers concluded that there should be some 
level of education and training about mentoring. The 
view of the authors (based on their research and the 
survey data) concluded that mentoring is a valuable 
asset to any organization and will play an even more 
important role in the Air Force of the future. 


149,948 

AD-A234 913/2/GAR PC A04/MF A01 
General Accounting Office, Washington, DC. Account- 
ing and Financial Management Div. 

Financial Audit: Financial Reporting and Internal 
Controls at the Air Force Systems Command. 

Jan 91, 61p Rept no. GAO/AFMD-91-22 

Report to the Commander, Air Force Systems Com- 
mand. 


As part of GAO’S audits of the Air Force’s financial 
management and operations for fiscal years 1988 and 
1989, GAO evaluated the Air Force Systems Com- 
mand’s internal accounting controls and financial re- 
porting systems. For fiscal year 1988 and 1989, the 
Systems Command received about $26.7 billion and 
$32.4 billion, respectively, in appropriated funds. This 
report discusses the results of our audits of the Sys- 
tems Command. 


149,949 

AD-A234 928/0/GAR PC AO5/MF A01 
Research Triangle Inst., Research Triangle Park, NC. 
Geographic Location and Enlistment Propensity of 
Young Men: Findings from the 1984-1988 Waves of 
the Youth Attitude Tracking Study. 

R. M. Bray, D. L. Fountain, B. J. York, R. L. Williams, 
and R. F. Helms. 1988, 77p 

Contract MDA903-86-C-0066 


No abstract available. 


149,950 

AD-A234 948/8/GAR PC A05/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
Distribution of Personnel by State and by Selected 
Locations, September 30, 1990. 

Annual rept. 

30 Sep 90, 78p Rept nos. DIOR/M02-90, M02 


No abstract available. 


149,951 

AD-A234 949/6/GAR PC A03/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
Reserve Manpower Statistics Fiscal Year 1990. 
Annual rept. 

30 Sep 90, 43p Rept nos. DIOR/M15-90/01, M15 


No abstract available. 


149,952 
AD-A234 971/0/GAR 
Air War Coll., Maxwell AFB, AL. 
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PC A04/MF A01 


Space Doctrine. 
Research rept. 
G. A. Chilcott. May 90, 61p 


United States military space activities have been 
guided by policy and technological decisions since the 
1950s because little work has been done to develop 
and articulate coherent space doctrine. In December 
1988, the Chief of Staff of the Air Force and the Secre- 
tary of the Air Force signed a new Air Force space 
policy which stated that space power would assume as 
decisive a role in future combat operations as airpower 
does today. Since doctrine represents our fundamen- 
tal beliefs based on our experience, it is essential that 
the military formulate space doctrine so it may evolve 
as experience is gained in space operations. This 
paper looks at several space doctrinal tenets and dis- 
cusses their applicability. It also points to some of the 
obstacles that have precluded space doctrinal devel- 
opment. It concludes with ideas for the future in devel- 
oping a space doctrine. 


149,953 

AD-A234 982/7/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Chaplain Mission in a Department of the Army 
Crisis Response Team. 

Study project. 

J. A. Flaska. 5 Feb 91, 57p 


This paper examines the responsibilities of a chaplain 
participating in a Crisis Response Team, focusing on 
the chaplain’s roles as staff officer and pastoral care 
provider. It describes the scenario, team mission, and 
team composition in response to the Gander Air Trag- 
edy. The paper includes perceptions of Canadian offi- 
cials, clergy, and citizens about the chaplain’s mission. 
It provides conclusions and recommendations poten- 
tially valuable to the Army in defining the chaplain mis- 
sion in support of future responses. 


149,954 

AD-A234 988/4/GAR PC A04/MF A01 
Educational Testing Service, Princeton, NJ. 
Response Latency Measures for Biographical In- 
ventories (Technical Report, March 1, 1989-De- 
cember 31, 1990). 

L. J. Stricker, and D. L. Alterton. Mar 91, 69p Rept 
no. ETS-RR-91-19-ONR 

Contract N00014-89-K-0072 


This study assessed the usefulness of response laten- 
cy data for biographical inventory items in improving 
the inventory’s validity. The Armed Services Applicant 
Profile (ASAP) was computer administered to Navy 
Recruits, and the regular score, latency-weighted 
scores, and measures of deviant latencies were ob- 
tained. The latency-weighted scores did not improve 
the ASAP’s validity in predicting six-month retention, 
when used instead of or in addition to the regular 
score, and the measures of deviant latencies did not 
function as suppressor or moderator variables to im- 
prove the ASAP’s validity. But subgroups of items with 
differing latencies varied systematically in their inter- 
nal-consistency reliability (with increased reliability for 
subgroups with shorter latencies) and a small group of 
items with moderate latencies was almost as valid as 
the regular score, suggesting that latency data may be 
useful in writing and selecting inventory items. 


149,955 

AD-A234 989/2/GAR PC AO5/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Listing of Approved Recurring Information Re- 
quirements, DOD 7750.5-L. 

31 Jan 91, 100p 

Supersedes report dated 31 Jul 90, AD-A226 687. 


The purpose of this list is to identify Department of De- 
fense (DoD) internal information requirements ap- 
proved by the Office of the Secretary of Defense 
(OSD), ——— reporting requirements approved 
the General Services Administration (GSA), and DoD 
public-use reports approved the Office of Manage- 
ment and Budget (OMB). Partial Contents: DoD inter- 
nal reports - List of recurring and one-time DoD inter- 
nal reports, list of recurring and one-time DoD internal 
reports cancelled in the last two years and list of recur- 
ring and one-time DoD internal reports which have ex- 
pired; Interagency reports and DoD public-use reports 
(with similar subsections). 


149,956 
AD-A234 991/8/GAR PC A03/MF A01 


Educational Testing Service, Princeton, NJ. 
Response Latency Measures for Biographical In- 
ventories (Final Report, March 31, 1989-December 
31, 1990). 

L. J. Stricker, and D. L. Alderton. 28 Feb 91, 15p 
Contract N00014-89-K-0072 


This is the final report of the project, Response Laten- 
cy Measures for Biographical Inventories. The purpose 
of this research was to determine whether recent find- 
ings about the connection between response latencies 
on personality inventory items and item instability can 
be used to increase an inventory’s validity. A study was 
carried out, using latency-weighted scores and meas- 
ures of deviant latencies for the Armed Services Appli- 
cant Profile, a biographical inventory, to predict the re- 
tention of Navy recruits. The latency data did not im- 
prove the ASAP’s validity directly, but there were indi- 
cations that employing these data in developing an in- 
ventory may enhance validity indirectly. The technical 
report for this project is summarized, the staff is listed, 
and directions for future research are outlined. 


149,957 

AD-A235 010/6/GAR PC A03/MF A01 
Educational Testing Service, Princeton, NJ. 
Response Latency Measures for Biographical In- 
ventories. 

Final rept. 31 Mar 89-31 Dec 90. 

L. J. Stricker, and D. L. Alderton. Feb 91, 15p 
Contract NO00014-89-K-0072 


This is the final report of the project, Response Laten- 
cy Measures for Biographical Inventories. The purpose 
of this research was to determine whether recent find- 
ings about the connection between response latencies 
on personality inventory items and item instability can 
be used to increase an inventory’s validity. A study was 
carried out, using latency-weighted scores and meas- 
ures of deviant latencies for the Armed Services Appli- 
cant Profile, a biographical inventory, to predict the re- 
tention of Navy recruits. The latency data did not im- 
prove the ASAP’s validity directly, but there were indi- 
cations that employing these data in developing an in- 
ventory may enhance validity indirectly. The technical 
report for this project is summarized, the staff is listed, 
and directions for future research are outlined. 


149,958 

AD-A235 073/4/GAR PC A03/MF A01 
Air Force Occupational Measurement Center, Ran- 
dolph AFB, TX. 

Engineering Assistant AFSC 553 X 0 Training Re- 
quirements Analysis. Volume 1. 

W. J. Sotello, P. R. Willett, and J. J. Quint. Dec 90, 
45p 


This training requirements analysis was requested in 
order to provide a comprehensive data base of training 
requirements to support training decisions. The project 
was initiated to evaluate the adequacy, feasibility, and 
efficiency of the training being provided within this rap- 
idly changing, highly technical career ladder. Current 
issues include the need to revise the specialty training 
standard, rewrite the career development courses, 
and keep up with changing technology. 


149,959 

AD-A235 096/5/GAR PC A05/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards by Region and State: 
Fiscal Years 1990, 1989, 1988. 

1991, 87p Rept nos. DIOR/P06-90, P06 


This document provides information on the geographi- 
cal distribution of Department of Defense prime con- 
tract awards over $25,000 for Fiscal Years (FY) 1990, 
1989, 1988 by the United States region and state. This 
information is detailed in ten tables and three figures 
showing: 1. The new value and percent distribution of 
awards, by region and state, for FY 1990, 1989, and 
1988; 2. The net value and percent distribution of 
awards within the seven major hard goods programs, 
by region, for FY 1990, 1989, and 1988; 3. The net 
value and percent distribution of awards in the 25 
major procurement programs for each state for FY 
1990, 1989, and 1988; and 4. The net value and per- 
cent distribution of awards for research, development, 
test, and evaluation by region and state according to 
the type of contractor for FY 1990, 1989, and 1988. 


149,960 
AD-A235 147/6/GAR 


PC A06/MF A01 





Defense Security Assistance Agency, Washington, 
DC. Data Management Div. 

Foreign Military Sales, Foreign Military Construc- 
tion Sales and Military Assistance Facts. 

30 Sep 90, 118p 


This report contains statistical data on the —s 
(1) Foreign military sales agreements; (2) Foreign mili 
tary sales deliveries; (3) Foreign military construction 
sales agreements; (4) Foreign military construction 
sales deliveries; (5) Foreign military financing (FMF) 
program; (6) Commercial exports - (The total dollar 
value of deliveries made against purchases of muni- 
tions-controlled items by foreign governments directly 
from U.S. manufacturers; (7) Military assistance pro- 
go merger funds; (8) Military assistance program; (9) 

ilitary assistance program deliveries/expenditures 
(The dollar amount of material and services, (Other 
than training) delivered or expended against amounts 
programmed in the current fiscal year or prior fiscal 
years; (10) Excess defense articles program - Acquisi- 
tion cost; (11) International military education and 
training program/deliveries. 


149,961 
AD-A235 162/5/GAR PC AO5/MF A01 
Logistics ype Inst., Bethesda, MD. 

Local Economic and Fiscal Impact of New DOD Fa- 
cilities: A Retrospective Analysis. 
Final rept. 
T. Muller, R. Hansen, and R. A. Hutchinson. Jan 91, 
85p Rept no. LMI-FP904R1 
Contract MDA903-90-C-0006 


During the 1970s and 1980s, several major military in- 
Sstallations were constructed or expanded to meet 
changing defense needs. In response to concerns that 
the resulting population growth could create unfair and 
excessive financial burdens on localities, the Office of 
Economic Adjustment (OEA) conducted fiscal impact 
analyses to project the economic effects of expansion. 


149,962 

AD-A235 171/6/GAR PC A03/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Development of a USMC Officer Assignment Deci- 
sion Support bg stem: — Management Pian. 
Technical note Dec 85-Apr 

R. E. Chatfield, and S. A. Gumett Apr 91, 45p Rept 
no. NPRDC-TN-91-9 


This Project Management Plan was completed as part 
of the Life Cycle Management (LCM) process for de- 
veloping of an Officer Assignment Decision Support 
System (OADSS) for the United States Marine Corts. 
This document summarizes tasks required to develop 
OADSS, provides a tentative schedule for milestone 
deliveries, and discusses resources required through- 
out the system’s life cycle. The five sequentially com- 
pleted phases of the LCM process are discussed: (1) 
Mission Analysis/Project Initiation Phase, (2) Spoons 9 
Development Phase, (3) Definition/Design (DEF/DES) 
Phase, (4) Development Phase, and (5) Deployment/ 
Operations Phase. The report also summarizes docu- 
ments associated with each phase that facilitate man- 
agement accountability and program coordination 
throughout OADSS'’ life cycle. It is recommended that 
a General Design Specification be completed as the 
next stage in the DEF/DES Phase of system develop- 
ment. 


149,963 

AD-A235 207/8/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Implementation of Automated Information Sys- 
tems: Are Nondevelopmental Items the Solution. 
Individual study rept. 

W. L. Sittler. 1 Apr 91, 55p 


The requirement for an Automatic Message Handling 
System (AMHS) has been documented in a Multi-Com- 
mand Required Operational Capability (MROC) for ten 
years. The AMHS and a number of other requirements 
for automated information system have not been field- 
ed partly because of implementation strategies. This 
pe Renee two a used to satisfy the 
requirements. Originally, the AMHS was to 

have been implemented as a portion of the World 
Wide Military Command and Control System 
(WWMCCS) information system modernization pro- 
= After six years of developmental effort and little 
ress the Program Manager for the Army 
MCCS indoamaton System initiated an implemen- 
tation strategy to use nondevelopmental items. This 


strategy deserves special attention since the AMHS 
will be installed within twenty-four months and at a 
fraction of the cost spent on the original effort. Follow- 
ing a description of the implementation strat and 
system capabilities, there is a review of steps taken by 
Congress and the Department of Defense to enhance 
the use of commercial nondevelopmental items. 


149,964 

AD-A235 244/1/GAR PC A03/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. Human Factors and Organizational 
Systems Lab. 

— Guide for Navy Family Service Cen- 


Tectia note Jan-Sep 85 
R. B. Settle, and S. B. Landau. Oct 85, 38p Rept no. 
HFOSL-TN-72-86-01 


The Navy Family Service Centers (FSCs) were estab- 
lished to improve the quality of working life for Na 
personnel and their families by providing local organi- 
zations where the social service needs of these indi- 
viduals could be addressed. However, to reach this 
target audience, a marketing approach needs to be de- 
veloped. The authors provide managers of FSCs with 
a guide to po peri marketing and to increase 
awareness of FSC products and services. Successful 
promotional strategies of FSCs are discussed in terms 
of: (a) how products and services are selected and de- 
veloped, (b) how information gets to potential consum- 
ers, and (c) how they are delivered. 


149,965 

AD-A235 272/2/GAR PC A11/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operaticns and Reports. 

Listing of Approved Department of Defense (DD) 
Forms, DOD 7750.7-L. 

31 Jan 91, 229p 


Partial contents: Listings of Current DD Forms by Form 
Number and by Sponsoring Com on Indexes of 
DoD major subject = and of Subject Numbers by 
DD Form Number; DD Forms Associated with Active 
Reports, and with Expired Reports; and DD Forms 
Cancelled in the Last Two Years. 


149,966 

AD-A235 294/6/GAR PC A07/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Officer Career Development: Measures and Sam- 
ples in the 1981-1989 Research Program. 

Final rept. Oct 88-Sep 89. 

G, L. Wilcove, and W. C. Wilson. Mar 91, 145p Rept 
no. NPRDC-TN-91-8 


Since 1981, the Navy Personnel Research and Devel- 
opment Center(NAVPERSRANDCEN) has been con- 
ducting research on the career development and man- 
agement of aviation warfare officers, surface warfare 
officers, and general unrestricted line officers. The re- 
search was designed to provide information to policy 
makers and career managers from the officers — 
selves, so that the Navy would be in a better 

to: (1) manage the careers of its officers, (2) fill billets 
with skilled individuals at all grade levels, and (3) im- 
prove performance and increase retention. The re- 
search design emphasized multiple cohorts and re- 
peated measures. Ten questionnaires were used in 
the study, together with interviews. The research also 
include a secondary cross-sectional feature. The 
present report describes: (1) the classes of variables 
measured in the research program, (2) the sampling 
strategies, and (3) the characteristics of the respond- 
ent samples. It also evaluates the representativeness 
of the samples 


149,967 

AD-A235 313/4/GAR PC A03/MF A01 
Naval Training Systems Center, Orlando, FL. 
Technical Advancements in Simulator-Based 
Weapons Team Training. 

Special rept. 

A. H. Marshall, R. T. McCormack, R. S. Wolff, and E. 
J. Purvis. Apr 91, 46p Rept no. NTSC-SR91-003 


The research and development reported here repre- 
sents one phase of a broader effort to improve the ef- 
fectiveness and realism of training a weapon fire team 
in a simulator environment. Currently simulator-based 
team trainers use technology which restricts both real- 
ism in tactical training situations and ability for thor- 
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ough performance measurements. The overall goal of 
this development effort is to introduce new technolegy 
and techniques which can improve current team train- 
ing system technology. These new nd etapraneed in- 
clude interactive aggressor —— and a high speed 
weapon tracking system. The Naval Training System 
Center has developed a test-bed ( Weapons Team En- 
gagement Trainer, WTET ) which allows two trainees 
to i ao targets which are presented on a 
large projection screen. 


149,968 
AD-A235 367/0/GAR PC A08/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

rtment of _— General/Flag Officer 
Worldwide Rost 
Mar 91, 159p Rept | nos. DIOR/M13-91/02, M13 


No abstract available. 


149,969 

AD-A235 373/8/GAR PC A06/MF A01 

Construction Engineering Research Lab. (Army), 

Champaign, IL. 

Maintenance Resource Prediction Model (MRPM) 

Fomeponey Facility System Programmer’s Manual. 
inal rept 

E. S. Neely, R. D. Neathammer, and B. Wang. May 

91, 105p ept no. CERL-ADP-P-91/28 : 


The Maintenance Resource Prediction Model (MRPM) 
is a computer system designed to assist in plarining 
and programming maintenance resources, based on 
the anticipated resource requirements of actual instal- 
lation facilities, for prediction periods of 1 to 10 years. 
This manual provides system programmers with a 
comprehensive description of each procedure re- 
quired ito learn, operate, and maintain the —_—— 
computer MRPM individual facility system. The data 
base and computer system are presently used by U.S. 
Army Corps of Engineers (USACE) designers at district 
and installation levels, and by resource programmers 
at the USACE Headquarters, A Major Command, 
and installation levels. These products may also prove 
useful to other Government agencies and to the pri- 
vate sector. 


149,970 

AD-A235 360/3/GAR PC A99/MF E09 
Department of the Navy, Washington, DC. 
Department of the Navy FY 1992/FY 1993 Budget 
Estimates Descriptive Summaries Submitted to 
Congress February 1991, Research, Development, 
Test and Evaluation, Navy. 

Feb 91, 1038p 


This document has been prepared to provide informa- 
tion on the Department of the Navy Research, Devel- 
opment, Test and Evaluation Program to Congression- 
al committees during the FY 1992/1993 hearings. The 
Descriptive Summaries provide narrative information 
on all non-special access RDTE Program Elements 
and Projects. A direct comparison of data in the Pro- 
gram Element Descriptive Summaries dated January 
1990 will reveal significant differences. Many of the dif- 
ferences are attributable to the following factors: (a) 
FY 1991 reductions and increases as a result of Con- 
gressional action on the appropriation, (b) FY 1991 re- 
ductions, including proposed recissions and proposed 
above threshold —————- s to the Military Per- 
sonnel, Navy appropriation and Ship Building and Con- 
version, Navy Appropriation, (c) FY 1990 funding 
changes including RDTE pe ny oem actions; and 
(d) Reclassification of FY 1992/FY 1993 


149,971 

AD-A235 388/6/GAR PC A04/MF A01 
Department of the Air Force, Washington, DC. 

United States Air Force Report to the 102nd Con- 
gress of the United States of America Fiscal Year 
1992/93. 

Mar 91, 7ip 


Official USAF report to Congress on the current status 
of the United States Air Force, status of key procure- 
ment/acquisition programs, and the strategic vision of 
USAF senior leadership. 


149,972 

AD-A235 405/8/GAR PC A03/MF A01 
Center for Naval Analyses, Alexandria, VA. Force 
Structure and Acquisition Div. 
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Ye of Final Forms for a New Enlistment 


D. R. Divgi. Dec 90, 25p Rept no. CRM-90-120 
Contract N00014-91-C-0002 


Two forms, each containing 35 verbal and 30 mathe- 
matics items, have been developed for a new Enlist- 
ment Screening Test (EST) to predict Armed Forces 
Qualification Test (AFQT) scores of military applicants. 
These forms were constructed in two stages from 
items in discontinued versions of the Defense Depart- 
ment’s test batteries. The first stage was to develop 
overlength forms from the available item pool. This re- 
search memorandum describes the second stage: 
constructing final forms by selecting items from 
overlength forms. Item selection was based on the 
correlation of the item with AFQT, in a subsample of 
applicants with AFQT percentiles between 21 and 65. 
For each EST form, the AFQT score was predicted 
from the total score on the final EST items. The results 
were used to calculate expectancy tables which, for 
any given EST score, provide probabilities of exceed- 
ing the specified AFQT cutoffs. These probabilities are 
reported in tables. 


149,973 


AD-A235 406/6/GAR PC A04/MF A01 
Center for Naval Analyses, Alexandria, VA. Force 
Structure and Acquisition Div. 

Validation of ASVAB against Infantry Job Perform- 
ance. 

Final rept. 

P. W. Mayberry. Dec 90, 54p Rept no. CRM-90-182 


This research memorandum examines the validity of 
the Armed Services Vocational Aptitude Battery 
(ASVAB) against several measures of infantry per- 
formance collected as part of the Job Performance 
Measurement (JPM) project. ASVAB was highly relat- 
ed to hands-on performance of critical infantry tasks, 
written infantry job knowledge tests, and grades in ini- 
tial infantry training courses. The validity of ASVAB 
was also found to extend into the second term of serv- 
ice by being able to predict the performance of infantry 
unit leaders. Experience in the Marine Corps, as meas- 
ured by time in service, rank, and recency of task per- 
formance, had a significant and positive influence on 
infantry performance. Despite such developmental ef- 
fects, experience was not able to overcome the signifi- 
cant performance differentials found between low- and 
high-aptitude personnel. The Marine Corps JPM 
project succeeded in developing reliable, objective, 
and representative measures of infantry performance. 
The results of the project provide the Marine Corps 
with convincing empirical evidence that demonstrates 
the strong linkage between performance on the 
ASVAB and future infantry performance. 
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Missile Guidance & Control Systems 


149,974 


AD-A234 901/7/GAR PC A04/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
Central Research Project Report on Superconduc- 
— FY 1988). Part 2. Magnetic Field Gradiometer 
Tan er. 

Final rept. Sep 88-Sep 89. 

J. F. Nicoll, B. Balko, and K. K. Garcia. Jan 90, 55p 
IDA-P-2312, IDA/HQ-89-34729-PT-2, SBI-AD-E501 


373 
IDA Independent Research Program. 


A feasibility study is described herein for the use of a 
magnetic field gradiometer SQUID sensor, as a tank 
seeker and guidance system. It was determined that 
an antitank missile could be guided by a gradiometer to 
the target if delivered into a 300-meter bucket with the 
tank at the center. Problems of ambiguity, multiple tar- 
gets and decoys, both deliberate and accidental, are 
discussed with numerical examples. 


230 VOL. 91, No. 18 


Missile Trajectories & Reentry 
Dynamics 


149,975 

AD-A234 647/6/GAR PC A05/MF A01 
Alabama Univ. in Huntsville. School of Engineering. 
Aero-Optics Analysis. 

Annual technical rept. 28 Sep 89-30 Sep 90. 

L. D. Russell. Jan 91, 82p Rept no. UAHO1/A006 
Contract DASG60-89-C-0145 


The U.S. Army Strategic Defense Command 
(USASDC) has several ongoing and planned poem 
that utilize optical sensors aboard missiles traveling at 
hypersonic velocities in the atmosphere. Central to the 
missile homing problem are aero-optical effects upon 
a missile-born sensor/seeker which looks through 
both an electromagnetic window and the flow field 
about the vehicle. A ts of the problem include 
modeling and simulation of the flow field on incident 
radiation from a target, and finally, predicting the re- 
sultant image imperfections and error in apparent 
object position as perceived by the sensor. 


149,976 

DE91011497/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Parabolized Navier-Stokes analysis of 
boundary-layer flow a a cable in tow. 

D. W. Barnette. 1991, 21p SAND-91-0878C, CONF- 
910651-6 

Contract ACO4-76DP00789 

AIAA computational fluid dynamics conference in con- 
junction with the 22nd AIAA fluid dynamics, plasma dy- 
namics and lasers conference and the 26th AIiA ther- 
mophysics conference (10th), Honolulu, HI (USA), 24- 
26 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


A parabolized Navier-Stokes analysis of a turbulent, 
compressible, wake/boundary-layer flow field for a 
cable in tow is discussed. It is assumed that the cable 
is being towed by a missile-like configuration whose 
total drag coefficient is known. The cable is assumed 
to be perfectly aligned with the missile axis and is sub- 
jected to its wake. Modeled in the analysis is the far 
wake behind the missile, coupled with the turbulent 
boundary layer growth along the cable. An analytical 
starting solution for a parabolized Navier-Stokes code 
is presented. The starting solution is applicable down- 
stream of the towing *s near wake and, therefore, 
circumvents the complex task of computing the towing 
body’s flow field. An oe wake/boundary-layer 
turbulence model is u: to simulate turbulent flow in 
both the perce sh and growing boundary layer 
along the cable. Results are presented for a towing- 
body freestream Mach number of 5 and a Reynolds 
number of 36.0 (times) 10(sup 6) per ft at select dis- 
tances along a thin cable. 18 refs., 7 figs., 2 tabs. 


wake/ 


Underwater-Launched Missiles 


149,977 

AD-A234 843/1/GAR PC A02/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Navy Strategic Forces: Trident II (D-5) Missile Con- 
tract Incentives. 

Nov 90, 7p Rept no. GAO/NSIAD-91-30 

Briefing Report to the Chairman, Subcommittee on 
Legislation and National Security, Committee on Gov- 
ernment Operations, House of Representatives. 


This report responds to your request that we provide 
information on the Navy's Trident II (D-5) missile con- 
tract’s reliability incentives and contractor/govern- 
ment cost-sharing arrangements. You expressed inter- 
est after the Navy experienced two D-5 missile failures 
in the first three sea-launched missile flight tests. The 
D-5 missile full-scale development and initial produc- 
tion contract is a cost-plus-incentive-fee contract that 
includes reliability and other performance and program 
incentives. The reliability incentive was not affected by 
two failed sea-launched development missile flight 
tests because the tests were not made during the 
period designated as the basis for calculating incentive 
fees. The contractor has received a $112-million inter- 
im payment out of possible $138.5 million total reliabil- 
ity incentive target. 


General 


149,978 

PB91-193375/GAR PC AO5/MF A01 
Strategic Air Command, Offutt AFB, NE. Office of the 
Historian. 

ICBM Abbreviations and Acronyms (Second Edi- 


tion). 
1 Jan 91, 95p 


The second edition of ICBM Abbreviations and Acro- 
nyms updates and a any expands a work origi- 
nally published in 1987. The edition, like the original, 
covers the terms most commonly used when working 
with SAC missiles. The publication is neither a com- 
plete missile dictionary nor is it designed to replace in- 
formation in Air Force Manuals 11-1 and 11-2. Its pur- 
pose is to provide quick and easy access to SAC mis- 
sile terms for staff personnel and researchers. 


NATURAL RESOURCES 
& EARTH SCIENCES 


Cartography 


149,979 

AD-A235 275/5/GAR PC A03/MF A01 
Joint Data Systems Support Center, Washington, DC. 
Software Requirements Specification for the Mai 
ping and Graphic Information — (MAGIC). 
Volume 4. Geographic Mapping CSCI. 

J. L. Muenzen. 1 Dec 90, 41p Rept no. DCA/ JDSSC- 
SRS-1-90-VOL-4 

See also Volume 5, AD-A233 266. 


This Software Requirements Specifications (SRS) es- 
tablishes the engineering and qualification require- 
ments for the Geographic Mapping CSC! (CSCI-4). 
The Geographic aa CSCI enables the MAGIC 
user to create, edit, and display both vector and raster 
based maps with an optical ability to overlay the user’s 
data on a Unix-based workstation. The DeLorme Map- 
ping System (DMS) is used to provide the map data 
and the overwhelming bulk of functionality for this 
CSCI with MAGIC providing a user friendly graphical 
user interface (GUI) to the underlying commercial off 
the shelf (COTS) package. Map data is retrieved and 
displayed in an average of 6 seconds from + digital 
databases. Once retrieved, any location in the world 
can be specified within 1 meter and all geographic 
data in the system may be located precisely in terms of 
its latitude and longitude or Universal Transverse Mer- 
cator (UTM) position. 


Forestry 


149,980 

MIC-91-02955/GAR PC E07/MF E01 
Forest Resource Development Agreement (Canada). 
Experiments on vegetation contro! with native 
pathogenic fungi in the southern interior of British 
Columbia. 

FRDA report no. 134. 

R. E. Wall, and S. F. Shamoun. c1990, 24p 


The objectives of the study were: 1) to evaluate the 
relative efficacy of available biological controls for 
thimbleberry and associated hardwood species; 2) to 
measure the interactions among thimbleberry, over- 
story hardwoods, and conifer seedlings; 3) to evaluate 
the direct and indirect effects of selected biological 
control agents on conifers and other non-target vege- 
tation; and 4) to determine if these agents are viable 
options by themselves or in conjunction with other 
control methods. Fungi associated with diseases of 
forest weed species were tested for their mycoherbi- 
cide potential under greenhouse, growth chamber and 
field conditions. Several field treatments were applied, 
and subsequent changes to competing vegetation 





were measured in terms of follar disease ratings and 
per cent cover estimates. 


149,981 


MIC-91-02966/GAR PC E07/MF E01 


British Columbia. Ministry of Forests and Lands. Bid 
Proposal Sales Committee, Victoria. 
Bid proposal sales: A report to the Minister of For- 


ests. 
c1991, 28p 


Bid proposal sales are licenses which give firms and 
individuals access to Crown timber, to promote and 
encourage value-added manufacturing. In the fall of 
1989, a committee was established to examine and 
report on these sales. This report describes the cur- 
rent practices and policies of bid proposal sales; such 
alternative policies as competitive sales, a simple or 
complex credit system, export restrictions, and supply 
targets; and proposed new initiatives in the industry, in 
marketing and research, and in tariffs. Recommenda- 
tions are included. 


149,982 


MIC-91-03019/GAR PC E07/MF E01 
Forest Resource Development Agreement (Canada). 
Guide for the preparation and use of overhead and 
slide visuals. 

FRDA report no. 133. 

P. Bunnell, and T. D. Mock. c1990, 38p ISBN-0- 
7726-1195-5 


This booklet provides a set of guidelines for the prepa- 
ration of slide and overhead visuals in the communica- 
tion of information to the forestry community. The em- 
phasis is on making effective presentations to the 
mutual benefit of presenter and audience alike. Topics 
include: Developing a sequence, visual design (princi- 
ples, words, figures, and layout), and production. A bib- 
liography and checklists conclude the publication. 


149,983 


MIC-91-03020/GAR PC E07/MF E01 
Forest Resource Development Agreement (Canada). 
Factors limiting coniferous growth in re- 
cently clearcut sites dominated by Gaultheria shal- 
lon in the CWHvm subzone. 

FRDA report no. 149. 

C. Messier, and J. P. Kimmins. c1990, 38p ISBN-O- 
7726-1235-8 


In the s Ae amy of 1987, a series of field experiments was 
initiated to investigate some of the major ecological 
processes — the growth of conifers on recently 
clearcut CH and HA sites, and to investigate some sil- 
vicultural solutions to the poor conifer growth on the 
clearcut CH sites. The research incl studies of 
below- and above-ground vegetation recovery, soil nu- 
trient availability, and soil microenvironmental modifi- 
cations following logging and slashburning; interfer- 
ence by salal; coniferous seedling growth on clearcut 
CH and HA sites under several different experimental 
conditions; the effects of microsite variation on seed- 
ling growth within clearcut CH sites; the effect of light 
intensity on salal growth, acclimation, survival and 
competitive ability; and the effects of mechanical site 
— on seedling growth on clearcut CH and HA 
sites. 


149,984 


MIC-91-03021/GAR PC E07/MF E01 
British Columbia Ministry of Forests, Victoria. 

Review of the Small Business Forest Enterprise 
Program and Woodiot Program. 

D. W. Gillespie. c1991, 37p 


The review of the SBFEP addressed the overall effec- 
tiveness of the program, and the quality of timber sold 
under the program with the timber harvested by major 
licensees. The review of the Woodlot program focused 
on the allowable annual cut, and the extension serv- 
ices to woodlot licenses and how such a service can 
most effectively be implemented. This report contains 
the findings of the reviews. 


149,985 


MIC-91-03022/GAR PC E07/MF E01 
= Columbia Ministry of Forests and Lands, Kam- 
loops. 


NATURAL RESOURCES & EARTH SCIENCES 


for British Columbia’s y moth 
= ra. 78. A case study in public pbs nha Re- 
vised edition. 
Pest management re 


W. A. Cram. c1989, Op ISBN-0-7718-8969-0 


Report on the evolution of public awareness and sup- 
port for a a po designed to control gypsy moths 
using bacterial pesticides, beginning in the Kitsilano 
area and continuing to other parts of the province. The 
report describes moths, how they spread, and 
the damage they do to the forests; the measures taken 
by both federal and provincial governments in their 
control; the reactions of the communities involved; and 
the methods used in educating the public in the neces- 
sary control measures. 


149,986 

MIC-91-03028/GAR PC E07/MF E01 
pane mga Forestry Centre, St. . s ee 

a research study on the Chris 

cme of St. John’s and _— — 

Information report no. N-X-27 

J. E. Winsor. c1990, 81p SSC FO46-15/276E, ISBN- 

0-662-18090-9 


This report gives the results of a telephone survey of 
households in St. John’s and surrounding areas to de- 
termine whether demand for natural Christmas trees 
would support the establishment of cultivated tree 
farms in Newfoundland. Survey methodology, con- 
sumer choices and preferences, and recommenda- 
tions are all reviewed in the report. 


149,987 
MIC-91-03029/GAR PC E07/MF E01 
Newfoundiand Forestry Centre, St. John’s ——_ 
Economic analysis of the treatment o 

wool in —- 
Information report no. N-X-277. 
G. R. Milne. c1990, 42p SSC-FO46-15/277E, ISBN- 
0-662-18392-4 


This report assesses several key components of the 
balsam woolly aphids problem in Newfoundland. Sec- 
tions 2 and 3 provide background to the problem in 
terms of the importance of the forest industry to New- 
foundland and current forest management issues in 
Newfoundland. Section 4 describes the aphids prob- 
lem, while Section 5 presents an economic evaluation 
of the aphids problem in relation to precommercial 
thinning and site reclamation. Section 6 discusses a 
number of underlying policy issues. 


149,988 

MIC-91-03031/GAR PC E07/MF E01 
Forest Resource Development Agreement (Canada). 
Yellow-cedar stecklings: Nursery production and 
field ee paongg 

FRDA report no. 

J. H. Russel. 21990, Sop ISBN-0-7726-1234-X 


Stecklings, or plantable rooted cuttlings, are the pri- 
mary propagule lype used for artificial regeneration of 
yellow-cedar in British Columbia. This report synthe- 
sizes the research results and operational experiences 
of the last 15 years concerning nursery production and 
field performance of yellow-cedar stecklings. Head- 
ings include: Introduction, nursery production, seed- 
ling: Steckling comparisons, summary, and references. 


149,989 
MIC-91-03072/GAR PC E07/MF E01 
—_— Council of Forest Ministers, Ottawa (Ontar- 


io). 
Canada’s forest 
c1991, 47p ISBN--888 1-140-9 
French ed. 91-03073/1. 


Overview of forestry practices in Canada, from the 
growing of individual trees, to the importance of forest- 
ry in the economy, and the need to plan for the future 
through environmentally responsible practices in both 
harvesting and restocking. The use of forests as recre- 
ational areas is also addressed, along with some sug- 
gestion of practices to be used in the future. 


149,990 
MIC-91-03144/GAR PC E07/MF E01 
Forestry i Ottawa (Ontario). 

Canada Canada: Annual 1989-90. 
c1991, 36 SSC. ‘01-1989, ISBN-0-662-58035-4 
Text in English and French (Bilingual). 


Annual report of the Department, describing its re- 
sponsibilities, and its organizational structure and func- 


149,994 


Forestry 


tions under the mandate of promoting the sustainable 
development and competitiveness of Canada’s forest 
sector for the well-being of present and future Canadi- 
ans. The year in review covers forest sector develop- 
ment, forest environmental quality, science and tech- 
nology, communications and human resources. Basic 
financial statistics are covered and a directory and or- 
ganizational chart are included. 


149,991 
MIC-91-03200/GAR PC E07/MF E01 
Petawawa National Forestry Institute, Chalk River (On- 


— Forestry Institute: Program 
review 1988-89 
Annual report. 
c1989, 81p SSC-FO41-4/1989E, ISBN-0-662-17602- 


2 
French ed. 91-03199/1. 


Annual review of the Institute, which produces value- 
added research and disseminates the results through 
technology transfer. The Institute’s research is con- 
solidated into two principal programs: Forest Manage- 
ment Systems and Forest Genetics and Biotechnol- 
ogy, Informatics and other services are also dis- 
cu 


149,992 

MIC-91-03208/GAR PC E07/MF E01 
Algonquin Forestry Authority (Ont.). Huntsville (Ontar- 
io). 


: Forestry Authority (Ont.): Annual report 
c1990, 32p 
Text in English and French (Bilingual). 


Annual report of the Authority, established in 1975 to 
manage the forest resources of the park by maintain- 
ing a balance between the needs of the logging indus- 
try and the recreational needs of the public. A short 
description of the goals and objectives and strategies 
of operation is = as well as an overview of oper- 
ations, financial position, logging operations, sales, 
construction and repair of roads, forest management, 
and public relations. A financial statement and organi- 
zational chart are included. 


149,993 
MIC-91-03252/GAR PC E07/MF E01 
Petawawa National Forestry Institute, Chalk River (On- 


tario). 
Growth and yield of black ecosystems in 
the Ontario Clay Belt: implications for forest man- 
t. 


agement 

Information report no. PI-X-99. 

T. W. Whynot, and M. Penner. c1990, 89p SSC- 
FO46-11/99-1990E, ISBN-0-662-18210-3 


This report analyzes 50 years of permanent sample 
plot growth information from the Clay Belt Region of 
Northern Ontario. Operational —s- (OGs) defined 
by the forest ecosystem cl ition (FEC) 7 
for the Clay Belt were compared for productivity and 
grouped into broad classes. An alternate approach, 
comparing the OGs for site index curve shape, was not 
pursued. Local black spruce volume tables and stand 
volume curves were then devel based on these 
classes. Cut-origin stands were compared to fire-origin 
stands for species and volume. Two noncommercially 
thinned old growth stands at age 80 (about 40 years 
after treatment) were also examined for thinning bene- 
fits. 


149,994 

MIC-91-03285/GAR PC E07/MF E01 
Ontario. Phytotoxicology Section, Toronto. 
Phytotoxicology section investigation in the vicini- 
ty of Ethyl Corporation, Corunna, Ontario, August 
23, 1989: Report. 

1991, 6p ISBN-0-7729-7921-9 


Ethyl Corporation is a manufacturer of the gasoline ad- 
ditive tetraethyl lead. Phytotoxicology surveys were 
carried out around the company in 1986 oat 1987. 
This report presents the result of a survey conducted 
on August 23, 1989 for heavy metal comtamination of 
silver maple foliage in the vicinity of the corporation. 
Silver maple foliage samples were collected at 5 sites 
within 1 km of the plant, with control samples collected 
at a site 8.5 km south of the plant. Samples were ana- 

for aluminum, cadmium, chromium, cobalt, 
copper, iron, lead, ao molybdenum, nickel, 
sodium, strontium, vanadium, and zinc. 
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149,995 


MIC-91-03298/GAR RC E12/MF E01 
Petawawa National Forestry Institute, halk River (On- 
tario). 

Canada’s Timber Resources: Proceedings (1990: 
Victoria, B.C.). 

Information report no. Pl-X-101. 

D. G. Brand. c1991, 182p ISBN-0-662-18486-6 


Proceedings of the conference, whose purpose was to 
review and improve the knowledge of Canada’s for- 
ests, their area and wood volume, accruals and deple- 
tions, and the prospect for sustained yield and sustain- 
able development in the future up to 2050. The report 
includes only the formally presented papers, not the 
speeches by Ministers and Deputy Ministers, the open- 
ing and closing comments of the chairman, or the 
comments and questions from the fléor. Papers are 
presented in the categories of forest inventory; regen- 
eration and growth; harvesting, timber losses, and 
changes in the land base; and forecasts to 2050. 


149,996 


MIC-91-03500/GAR PC E07/MF E01 
Great Lakes Forestry Centre, Sault Ste. Mari (Ontario). 
Productivity in the Canadian lumber industry: An 
inter-regional comparison. 

Information report no. O-X-411. 

A. Ghebremichael, D. G. Roberts, and M. W. 
Tretheway. c1990, 90p ISBN-0-662-18055-0 


This report contains the results of a comparison of pro- 
ductivity levels and growth rates of forest industries in 
the B.C. coast, the B.C. interior, Ontario and Quebec, 
the 4 regions which account for 90 percent of the 
lumber produced in Canada. The study focuses mainly 
on manufacturing productivity, although input prices 
and product quality were also examined. Single-, vari- 
abie-, and total-factor productivity levels and growth 
rates were measured from 1962-85. The report in- 
cludes an examination of the concept of productivity 
and how to measure it; a description of the data base; 
a review of historical trends in the data; a summary of 
the resulting productivity measurements; an analysis 
of the main source of change in variable-factor produc- 
tivity; and a comparison of the results with those of 
other studies. 


149,997 


N91-22611/8/GAR PC A03/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Radar Remote Sensing of Tropical Forests: A Lit- 
erary Review. 

J. J. Vandersanden. Nov 90, 32p BCRS-90-05B, 
ETN-91-99153 

Contract BCRS PROJ. AO-2.22 


A literature study concerning radar remote sensing of 
tropical forests is discussed. Forest backscatter as a 
function of wavelength, polarization, incidence angle 
and forest structure is considered. The development 
and application of forest backscatter models are 
looked into. Microwave sensors have the potential to 
observe i -yras moisture and vegetation 
structure. Within a forest object, four scattering 
sources are distinguished. These and the factors af- 
fecting their relative strength and total backscattered 
energy are listed. They are important in modeling stud- 
ies which describe the physical basis of the relation- 
ship between forest backscatter and forest structure. 
Longer wavelengths and smaller incidence angles en- 
hance the penetrating capacity of microwaves. In 
these cases information on layers underlying the forest 
canopy can be expected. This phenomenon offers op- 
portunities to distinguish between primary/secondary, 
disturbed/undisturbed and flooded/nonflooded for- 
ests. Microwave polarization is, apart from sensor 
characteristics, dominated by species composition, 
stand and canopy structure. As such, radar systems 
with an appropriate polarization, and long wave- 
lengths, may serve as a tool for determination of tree/ 
forest type. Radar backscatter may be considerably in- 
fluenced by terrain topography. 


149,998 ° 


PB91-198002/GAR pP& Ao4/MF A01 
—— Service, Ogden, UT. Intermountain Research 
tation. 
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Forest Statistics for Land Outside National Forests 
in Eastern Montana, 1989. 

Forest Service resource bulletin. 

R. A. O’Brien, and R. C. Conner. Apr 91, 51p FSRB/ 
INT-71 


There are about 2.8 million acres of forest land outside 
the National Forests in eastern Montana, almost all of 
it timberland. Three-fourths of the forest land is pri- 
vately owned. The estimated volume of wood on tim- 
berland is around 2 billion cubic feet. Net annual 
growth in 1988 was about 50 million cubic feet. The 
report highlights additional information on total land 
area, timberland area, volume, growth, and mortality. 


149,999 

PB91-198523/GAR PC A04/MF A01 
Pacific Southwest Forest and Range Experiment Sta- 
tion, Berkeley, CA. 

Experimental Forests and Ranges of the Pacific 
Southwest Research Station. 

Forest Service general technical rept. (Final). 

N. H. Berg. Apr 90, 68p FSGTR-PSW-119 

Color illustrations reproduced in black and white. 


The 10 experimental forest and ranges in California 
administered by the Pacific Southwest Research Sta- 
tion, Forest Service, U.S. Department of Agriculture, 
are described. The purposes of these facilities, and 
how to request their use for approved scientific study 
are given, and the natural resource base, data bases, 
— and general features of each are also de- 
scribed. 


150,000 

PBS1-198564/GAR PC AO5/MF A01 
Pacific Southwest Forest and Range Experiment Sta- 
tion, Berkeley, CA. 

Proceedings of the Symposium on Sandalwood in 
— Held in Honolulu, Hawaii on April 9-11, 
19 


Forest Service L oarx technical rept. (Final). 
C. E. Conrad. Aug 90, 92p FSGTR- 


L. Hamilton, ani 
PSW-122 


Sandalwood (Santalum) trees grow in a variety of cli- 
mates around the world and are culturally and eco- 
nomically important to about 15 countries. Exploitation 
of the fragrant heartwood for carvings, oil, and incense 
in the past has led to the need to conserve and 
manage the genus. The first substantial logging of san- 
dalwood in Hawaii in 150 years generated local contro- 
versy in 1988, uncovered misinformation and specula- 
tion about the genus, and eventually led to the sympo- 
sium in 1990. Papers in the proceedings cover history, 
distribution, status, ecology, management, propaga- 
tion, and use of sandalwood. A synthesis paper sum- 
marizes the state-of-knowledge of the symposium par- 
ticipants. Research is needed to fill gaps in information 
on various aspects of sandalwood in many of the 
countries where it grows. 


150,001 

PBS 1-200394/GAR PC A04/MF A01 
Southern Forest Experiment Station, New Orleans, LA. 
Forest Statistics for Alabama Counties - 1990. 
Forest Service resource bulletin. 

J. S. Vissage, and P. E. Miller. Apr 91, 72p FSRB- 
SO-158 

See also PB85-167963. Errata sheet inserted. 


The tables and figures in the report were derived from 
data obtained during a recent inventory of the 67 coun- 
ties in the State of Alabama. A forest-nonforest classi- 
fication using aerial photographs was accomplished 
for points representing approximately 230 acres. The 
photo classifications were adjusted based on ground 
observations at 8,625 sample locations. Finally, field 
measurements were made at forest locations on the 
intersections of grid lines spaced 3 miles apart. At 
these forest locations, per-acre estimates were ob- 
tained from trees measured on ten 37.5 basal area 
factor prism points. The poe methods are de- 
signed to achieve suitable sampling errors for esti- 
mates of area and volume at the State level. 


150,002 

PBS1-200659/GAR PC A06/MF A01 
Illinois State Environmental Protection Agency, Spring- 
field. Div. of Water Pollution Control. 

Intensive Survey of Shawnee National Forest 
ya Streams of Southern Illinois, 1986-1987. 

R. L. Hite, C. A. Bickers, and M. M. King. Jun 90, 
114p IEPA/WPC/90-171 

Prepared in cooperation with Southern Monitoring, 
Marion, IL. 


In 1986 and 1987 the Illinois Environmental Protection 
Agency and Illinois Department of Conservation con- 
ducted a cooperative survey of 14 Shawnee National 
Forest region streams in Southern Illinois. Monitoring 
included collection of aquatic macroinvertebrates, 
water quality, sediment chemistry, stream habitat, and 
fish population samples. Biological, chemical, and 
physical data collected during the Shawnee study re- 
vealed an unusual assemblage of high quality streams 
characterized by excellent biotic integrity and water 
quality, and exceptional physical and aesthetic at- 
tributes. Outstanding streams in the Shawnee National 
Forest include Big, Lusk, and Big Grand Pierre Creeks 
in the Ohio River watershed and upper Clear and Miller 
Creeks in the Mississippi River watershed. Streams ex- 
hibiting lowest quality included lower Bay Creek, Bay 
Creek Ditch, and Cedar Creek in the Ohio drainage, 
and the lower Clear Creek continuum near the Shaw- 
nee’s western edge. High quality streams were gener- 
ally located in the Shawnee Hills or Ozark Natural Divi- 
sions; low quality streams were generally located in 
agricultural bottomlands. 


150,003 

PB91-200949/GAR PC A10/MF A02 
California Univ., Davis. Inst. of Ecology. 

Size Distributions and Spatial Patterns of Giant Se- 
quoia (’Sequoiadendron Lp meng ol in Sequoia 
and Kings Canyon National Parks, California. 
Technical rept. (Final). 

T. J. Stohigren. May 91, 222p TR-43 

Sponsored by National Park Service, San Francisco, 
CA. Western Region. 


In Chapter 1, the author shows the need for detailed 
information on size distributions, density, basal area, 
resilience, spatial patterns and intra-specific competi- 
tion for giant sequoia (Sequoiadendron giganteum 
(Lindl.) Buchholz). In subsequent chapters he summa- 
rizes the information for selected groves in Sequoia 
and Kings Canyon National Parks, California from a 
previous 100% inventory of the species in the Parks 
that included 160,911 trees in 35 groves. 


150,004 

PB91-201103/GAR PC A07/MF A01 
Forest Service, Ogden, UT. Intermountain Research 
Station. 

Forest Habitat Types of Northern Idaho: A Second 
Approximation. 

Forest Service general technical rept. 

S. V. Cooper, K. E. Neiman, and D. W. Roberts. Apr 
91, 149p FSGTR/INT-236 

See also PB88-164074. 


The addition of more than 900 plots to the Dauben- 
mire’s original 181-plot database has resulted in a re- 
finement of their potential natural vegetation-based 
land classification for northern Idaho. A diagnostic, in- 
dicator species-based key is provided for field identifi- 
cation of the eight climax series, 46 habitat types, and 
60 phases. Recognized syntaxa are described by oc- 
currence, environment, vegetation, and management 
implications. 
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150,005 

AD-A234 577/5/GAR PC A04/MF A01 
Weidlinger Associates, Los Altos, CA. 

Numerical Simulation of Quarry Source and Re- 
flection/Refraction Seismic Experiments. 

Final rept. Oct 88-Sep 89. 

G. L. Wojcik, D. K. Vaughan, and H. M. Benz. 1 Aug 
90, 74p 


This final reports presents results from numerical sim- 
ulations of two recent field experiments, the 1987 San 
Vel Quarry source experiments in Littleton, Massachu- 
setts, and the 1987 PACE reflection/refraction experi- 
ment in Arizona. The purpose of this modeling exercise 
is to explore the use of large-scale simulation as an aid 
in interpreting such experiments and/or planning simi- 
lar source and reflection/refraction studies in the 
future. The San Vel Quarry simulation is intended to 
provide insight into conventional quarry blast sources 
effects in terms of shot location and uencing, as 
well as eet er and geology. The principal 
issue addressed is the practicality of using large scale 
3-D simulations were done for a hypothetical single 





shot in the middle of the borehole array and the actual 
pap mma 72 shot event with deterministic sequenc- 

. Comparisons with recorded accelerograms were 
rade at the ten instrument sites. 


150,006 
AD-A235 332/4/GAR PC A03/MF A01 


Alaska Univ., Fairbanks. Geophysical Inst. 
Analysis of Gravity Wave Ducting in the Atmos- 
jae Eckart’s Resonances in Thermal and Dopp- 


r Ducts. 
D. C. Fritts, and L. Yuan. 20 Dec 89, 13p AFOSR- 
TR-91-0363, 
Contract F49620-87-C-0024 
Availability: Pub. in Jnl. of Geophysical Research, v94 
nD15 p18455-18466, 20 Dec 89. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


150,007 
AD-A235 363/9 Not available NTIS 
National Research Council of Canada, Ottawa (Ontar- 


io). 

Canadian Journal of Earth Sciences Volume 28, 
Number 2, February 1991 (Canada Journal Cana- 
dien des Sciences de la Terre Volume 28, Number 
2, Fevrier 1991). 

Feb 91, 158p 

Text in French and English. 

Availability: National Research Council of Canada, 
Ottawa. Ont,; Canada K1A OR6. No copies furnished 
by DTIC/NTIS. 


No abstract available. 


150,008 

DE91008931/GAR PC A03/MF A01 
Oklahoma Geological Survey, Norman. 

Natural Resources Information System for the 
State of Oklahoma. Quarterly technical progress 
report, October 1, 1990-December 31, 1 

C. J. Mankin. 1990, 23p DOE/BC/14483-8 

Contract FG22-89BC 14483 

Sponsored by Department of Energy, Washington, DC. 


The objective of this research program is to continue 
developing, editing, eye utilizing and making 
publicly available the Natural Resources Information 
System (NRIS) for the State of Oklahoma. This grant 
funds that ongoing development work as a follow-on to 
an earlier grant. The Oklahoma Geological Survey, 
working with Geological Information Systems at the 
University of Oklahoma, has undertaken to construct 
this information system in response to the need for a 
computerized, centrally located library containing ac- 
curate, detailed information on the state’s natural re- 
sources. Particular emphasis during this phase of de- 
velopment is being placed on computerizing informa- 
tion related to the —F, needs of the nation, specifi- 
cally oil and gas. 2 figs, 2 tabs. 


150,009 

DE91010466/GAR PC A04/MF A01 
Lawrence Livermore National Lab., CA. 

Plate motion and deformation. Report of the panel. 
B. Minster, W. Prescott, and L. Royden. Feb 91, 54p 
UCRL-JC-106677, CONF-8907240-1 

Contract W-7405-ENG-48 

Conference on future of the NASA geodynamics pro- 
gram, Coolfront, WV (USA), 22-28 Jul 1989. Spon- 
sored by Department of Energy, Washington, DC. 


Our goal is to understand the motions of the plates, the 
deformation along their boundaries and within their in- 
teriors, and the processes that control these tectonic 
phenomena. In the broadest terms, we must strive to 
understand the relationships of regional and local de- 
formation to flow in the upper mantle and the rheologi- 
cal, thermal and density structure of the lithosphere. 
The essential data sets which we require to reach our 
goal consist of maps of current strain rates at the 
earth’s surface and the distribution of py ye defor- 
mation through time as recorded in the geologic 
record. Our success will depend on the effective syn- 
thesis of crustal kinematics with a variety of other geo- 

logical and geophysical data, within a quantitative the- 
oretical framework describing processes in the earth’s 
interior. Only in this way can we relate the snapshot of 
current motions and earth structure provided by geo- 
detic and geophysical data with long-term processes 
operating on the time scales relevant to most geologi- 
cal processes. The wide-spread use of space-based 
techniques, coupled with traditional geological and 
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geophysical data, promises a revolution in our under- 
standing of the kinematics and dynamics of plate mo- 
tions over a broad range of spatial and temporal scales 
and in a variety of geologic settings. The space-based 
techniques that best address problems in plate motion 
and deformation are precise space-geodetic position- 
ing -- on land and on the seafloor -- and satellite acqui- 
sition of detailed altimetric and remote sensing data in 
oceanic and continental areas. The overall science ob- 
jectives for the NASA Solid Earth Science plan for the 
1990's, are to “Understand the motion and deforma- 
tion of the lithosphere within and across plate bound- 
aries”, and to understand the dynamics of the mantle, 
the structure and evolution of the lithosphere, and the 
landforms that result from local and regional deforma- 
tion. 57 refs., 7 figs., 2 tabs. 


150,010 

DES$1010741/GAR PC A04/MF A01 
Texas A and M Univ., College Station. Center for Tec- 
tonophysics. 

Mechanical properties and modeling of seal-form- 
ing lithologies. Technical progress report No. 1, 
September 15, 1990-March 15, 1991. 

A. K. Kronenberg, J. E. Russell, N. L. Carter, R. 
Mazariegos, and W. T. Shea. Mar 91, 70p DOE/ER/ 
13711-4 

Contract FG05-87ER13711 

Sponsored by Department of Energy, Washington, DC. 


The goal of this research is to evaluate the roles of 
deformation and the occurrence of weak sedimentary 
lithologies subjected to gravitational loads in shaping 
conventional and unconventional oil and gas reser- 
voirs. Two sedimentary lithologies that influence the 
geometries, physical properties, and heterogeneities 
of oil and gas reservoirs are shale and rocksalt. Both 
form effect barriers to the flow and communication of 
petroleum and gas and, in many cases, form the seals 
to major reservoirs due to their low permeabilities. 
Both are actively deformed in depositional environ- 
ments due to their low strengths relative to gravitation- 
al loads applied. Thus, the shapes of seal-forming 
units, and the nature of fractures and faults that may 
breach them depend upon either the mechanical prop- 
erties of shale or those of salt, and the loading histo- 
ries to which they have been subjected. Deformed 
shales may, in addition, serve as unconventional res- 
ervoirs of gas if open fractures within them provide suf- 
ficient porosity. The fracture and flow properties of 
shales are not well constrained, and the authors are 
currently investigating these properties experimentally. 
The rheology of rocksalt, on the other hand, is well 
known and they believe that the time is right to apply 
the experimentally constrained constitutive relations 
for rocksalt to deformations in the Earth. Efforts are 
continuing on modeling fracture anisotropy and the au- 
thors have examined simple, two-mica models to 
evaluate the mechanical interactions they proposed 
for gneiss and mica-poor schists. Brief summaries of 
the progress and results to date for (1) the mechanical 
properties of schist, (2) a two-mica model of fracture 
anisotropy, (3) deformation of shale, and (4) modeling 
of salt and shale tectonics of the northern Gulf of 
Mexico are given in the following sections. 35 refs., 33 
figs., 1 tab. 


150,011 

DE91010837/GAR PC A03/MF AO1 
Battelle Pacific Northwest Labs., Richland, WA. 
Multi-dimensional modeling of unsaturated flow in 
the vicinity of exploratory shafts and fault zones at 
Yucca Mountain, Nevada. 

M. L. Rockhold, B. Sagar, and M. P. Connelly. Jan 
90, 19p PNL- SA-17431, CONF-900406-80 

Contract ACO6-76RL01830 

International topical meeting on high-level radioactive 
waste management (1st), Las Vegas, NV (USA), 8-12 
Apr 1990. Sponsored by Department of Energy, Wash- 
ington, DC. 


Modeling studies were conducted to determine the po- 
tential effects of exploratory shafts on moisture distri- 
bution in the vicinity of an exploratory shaft facility, and 
the potential for development of perched water table 
conditions near fault zones in the unsaturated zone at 
Yucca Mountain, Nevada. Simulations were performed 
using PORFLO-3, an integrated finite-difference com- 
puter code designed to simulate fluid flow, heat trans- 
fer, and mass transport in variably saturated porous 
and fractured media. Simulation results suggest that 
the modified permeability zones around exploratory 
shafts and faults may act as conduits for preferential 
flow of water in the welded tuff units at Yucca Moun- 
tain when locally saturated conditions and fracture 
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flow occur. However, episodic pulses of water were 
damped out with depth in the model simulations so 
that moisture contents at the level of the proposed re- 
pository remained relatively unaffected. These simula- 
tion results also indicate a potential for lateral flow in 
the units overlying the proposed repository horizon. 
Perched water tables did not ro under the simu- 
lated conditions. 16 refs., 11 figs., 1 


150,012 


DE91011347/GAR PC A07/MF A01 
Los Alamos National Lab., NM. 
FEHMN 1.0: Finite element heat and mass transfer 


code. 

G. Zyvoloski, Z. Dash, and S. Kelkar. Apr 91, 128p 
LA-12062-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


A computer code is described which can simulate non- 
isothermal multiphase multicomponent flow in porous 
media. It is applicable to natural-state studies of geo- 
thermal systems and ground-water flow. The equa- 
tions of heat and mass transfer for multiphase flow in 
porous and permeable media are solved using the 
finite element method. The permeability and porosity 
of the medium are allowed to depend on pressure and 
temperature. The code also has provisions for mova- 
ble air and water phases and noncoupled tracers; that 
is, tracer solutions that do not affect the heat and mass 
transfer solutions. The tracers can be passive or reac- 
tive. The code can simulate two-dimensional, two-di- 
mensional radial, or three-dimensional geometries. A 
summary of the equations in the model and the numer- 
ical solution procedure are provided in this report. A 
user’s guide and sample problems are also included. 
The main use of FEHMN will be to assist in the under- 
standing of flow fields in the saturated zone below the 
proposed Yucca Mountain Repository. 33 refs., 27 
figs., 12 tabs. 


150,013 


DE91011489/GAR PC A03/MF A01 
Indiana Univ. Foundation, Bloomington. Biogeochemi- 
cal Labs. 

Organic geochemical and tectonic evolution of the 
midcontinent rift system: Organic geochemistry 
and micropaleontology. Progress report, Septem- 
ber 15, 1990-September 14, 1991, Year 3. 

J. M. Hayes, L. M. Pratt, and A. H. Knoll. 1991, 48p 
DOE/ER/13978-3 

Contract FG02-88ER13978 

Sponsored by Department of Energy, Washington, DC. 


During the first half of the third year of funding for this 
project, we concentrated on structural and isotopic 
analyses of biological marker compounds. Molecular 
structures were identified in collaboration with Dr. 
Roger Summons (Bureau of Mineral Resources, Can- 
berra, Australia). Isotopic compositions of individual n- 
alkanes were determined by isotope-ratio-monitoring 
GCMS in the Biogeochemical Laboratories at Indiana 
University. On the basis of our initial data on n-alkanes, 
the distribution of isotopic compositions with respect 
to chain length can be related to lithofacies (laminated 
silty shales versus carbonate laminites). The isotopic 
composition of n-alkanes in seep petroleum from 
White Pine is intermediate between these two lithofa- 
cies and suggests derivation from both sources. Addi- 
tional samples will be analyzed in order to verify this 
observation. Analytical work was completed on a suite 
of rock and petroleum samples from the White Pine 
Mine, in collaboration with Jeff Mauk (Ph.D. student 
working with William Kelly at the University of Michi- 
gan). During the second half of this year, we are com- 
pleting the isotopic analyses of n-alkanes and under- 
taking the determination of sulfur isotopic composi- 
tions for the major sulfur species. We plan to make 
sulfur isotopic measurements on about 50 samples. 
For most of these samples, pyrite is the only sulfur 
compound present above trace concentrations. A few 
samples appear to contain small amounts of monosul- 
fides (acid-volatile sulfides) that will be analyzed sepa- 
rately. Sulfur isotopic compositions will be used to 
evaluate the sources of sulfate in the Nonesuch basin 
and the depositional and diagenetic conditions in 
Nonesuch sediments. 45 refs., 16 figs., 3 tabs. 


150,014 


DE91622525/GAR PC A04/MF A01 
Paul Scherrer Inst., Villigen (Switzerland). 
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Batch sorption experiments with iodine, bromine, 
on sodium and cesium on Grimsel mylon- 


S° Aksoyoglu C. Bajo, and M. Mantovani. Dec 90, 
68p PSI-8: 
US. Seles Only. 


Promylonite surrounding the fracture at the migration 
site was not available in sufficient amounts, so mylon- 
ite from an adjacent fault zone was used. All the work 
has been carried out in glove boxes in a nitrogen at- 
—— with very low O(sub 2) and CO(sub 2) levels. 
ylonite was equilibrated with the natural Grimsel 
groundwater (NGW) prior to sorption experiments. The 
rst series of sorption experiments was carried out 
without shaking. This caused sedimentation of the my- 
lonite and led to slow kinetics. In the later experiments 
therefore, gentle, continuous agitation was used. No 
sorption of iodine and bromine on mylonite was ob- 
served under the experimental conditions used. It was 
observed that the sorption coefficient of (sup 85)Sr 
and (sup 22)Na were not affected by varying nuclide 
concentrations, provided these were kept much below 
their natural levels in NGW. This indicates that, in this 
nuclide concentration range, isotopic exchange takes 
place. Sorption coefficients did not vary with the rock/ 
water ratio. Experiments with a bulky displacing cation 
suggested that some sodium ions were on less acces- 
sible internal sites and this could account for the slow 
kinetics for sodium. Further experiments with samples 
with smaller particle size confirmed this hypothesis. 
Batch sorption experiments on mylonite at initial 
cesium concentrations of between 3,2.10(sup -8) and 
5,0.10(sup -4) M showed that sorption was reversible 
and non-linear; sorption coefficients were between 
3800 and 21 mi/g. Increasing the potassium concen- 
tration in the solution led to reduced sorption of 
cesium, suggesting that Cs and K compete for the 
sorption sites. At the lowest Cs concentration used, 
sorption appears to be due to exchange with K at spe- 
cific sites on mica, together with possible isotopic ex- 
change. For these conditions and by making some as- 
sumptions, a Cs sorption coefficient for waters with dif- 
ferent concentrations could be estimated. (Atomindex 
citation 22:025557) 


150,015 

DE91622842/GAR PC A06/MF A01 

Svensk Kaernbraenslefoersoerjning A.B., Stockholm. 

— iction of inflow into the D-Holes at the Stripa 
ine. 

J. Geier, W. Dershowitz, and G. Sharp. Apr 90, 101p 

STRIPA-TR-90-06 

U.S. Sales Only. 


Groundwater flow through three-dimensional networks 
of discrete fractures was modeled to predict the flux 
into a set of parallel boreholes, as part of the Site 
Characterization and Validation Project conducted 
during Phase 3 of the Stripa Project. Influx was predict- 
ed from fracture statistics derived from geological, 
geophysical, and hydrological site characterization 
data. Individual fractures were treated as probabilistic 
(random) features, whereas the major fracture zones 
inferred from geophysics were treated as deterministi- 
cally located zones of relatively high fracture intensity. 
The flow predictions were produced by generating 
multiple, Monte Carlo realizations of the fracture popu- 
lation, and by solving the flow equation for each popu- 
lation using the finite element method. The predictions 
thus produced are presented in the form of probability 
distributions for flux. The most likely value for total 
influx to the boreholes was predicted to be 90 liter/ 
hour, with a 90% confidence interval extending from 
30 to 5700 liter/hour. (authors). (Atomindex citation 
22:02667 1) 


150,016 

DE91622843/GAR PC A05/MF A01 
Svensk Kaernbraenslefoersoerjning A.B., Stockholm. 
Site characterization and validation - coupled 
stress-flow testing of mineralized joints of 200 mm 
and Lrg mm length in the laboratory and in situ, 


stage 3. 

A. Makurat, N. Barton, G. Vik, and L. Turnbridge. Feb 
90, 81p STRIPA-TR-90-07 

U.S. Sales Only. 


Coupled stress-flow tests (CSFT) have been per- 
formed on nearly planar, mineralized joints in Stripa 
granite. Sample lengths have been 200 mm (laborato- 
ty CSFT) and 1400 mm (in situ block test). The loading 
sequences followed in each case have involved three 
normal stress cycles (to 25 MPa and 10 MPa respec- 
tively) followed by shear of up to at least 2 mm. The 
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tested surfaces have been relatively non-dilatant and 
limited changes in aperture were observed during 
shear. However, normal stress cycles caused signifi- 
cant reductions in aperture, and at the largest 1400 
mm scale threshold stress levels were reached 
beyond which the joint was essentially sealed. (au- 
thors). (Atomindex citation 22:026672) 


150,017 

MIC-91-02905/GAR PC E07/MF E01 
Ontario. Mines and Minerals Division, Toronto. 
Precambrian ony Whitestone Lake area. 
Ontario Geological Survey report no. 274. 

E. G. Bright. c1990, 80p ISBN-0-7729-6291-X 

Fold. map not filmed. 


This study describes the results of a geologic mapping 
of the Whitestone Lake area near Parry Sound in On- 
tario. The study describes in detail the three lithotec- 
tonic domains of the area, each with distinctive litho- 
logic, metamorphic, and structural characteristics, sep- 
arated from each other by major tectonite zones. The 
mineral potential of the area is also documented. 


150,018 

MIC-91-02906/GAR PC E07/MF E01 
Ontario. Ministry of Northern Development and Mines, 
Toronto. 

"ene in the Stanleyville area, eastern Ontar- 


rede Geological Survey mineral deposits circular 
no. 31. 

A. MacKinnon, P. W. Kingston, and J. S. Springer. 
c1990, 54p ISBN-0-7729-6570-6 

Fold. map not filmed. 


This report, in addition to providing information on the 
origin, physical properties, uses and world markets of 
vermiculite, presents the results of a comprehensive 
study of the occurrences in the Perth area of Ontario. 
This study includes detailed geological and mineralogi- 
cal examinations and beneficiation tests of these oc- 
currences. 


150,019 

MIC-91-02914/GAR PC E07/MF E01 
Geological Survey of Canada, Ottawa (Ontario). 
Ordovician conodont biostratigraphy, western Ca- 
nadian Cordillera. 

Paper no. 90-15. 

S. M. L. Pohler, and M. J. Ome, c1990, 43p SSC- 
M44-90/15E, ISBN-0-660-13756- 


Ordovician conodonts have been collected over the 
past 10 years from various localities in the western Ca- 
nadian Cordillera during regional mapping projects. In 
this paper, all 116 collections of Ordovician conodonts 
from the tectonized western margin of Canada are 
documented in detail. Results are described for the Al- 
exander Terrane, the Quesnel Terrane, the Cassiar 
Platform, the Kechika Basin, the northern Selwyn 
Basin, and the central Selwyn Basin. 


150,020 

MIC-91-02937/GAR PC E12/MF E01 
Gardner Pinfold Consulting Economists Limited, Hali- 
fax (Nova Scotia). 

Study of pits and oe eam 

Open file report no. OFR 90-0 

c1990, 160p 


This study investigated the rehabilitation of land cur- 
rently or formerly devoted to a pit or quarry operation. 
The primary purpose was to formulate a decision 
making process embodied in different land manage- 
ment strategies that can be applied to derelict land, 
current workings, and future operations. The study 
identified and investigated cost-effective land manage- 
ment strategies which can be used for the rehabilita- 
tion of pits and quarries in Nova Scotia. 


150,021 
MIC-91-02957/GAR PC E17/MF E01 
Ontario Geological Survey, Toronto. 

Analysis of geological materials, vol. Il: A manual 
of methods. 

= Geological Survey miscellaneous paper no. 


c1990, 318p ISBN-0-7729-7036-X 
Fold. maps not filmed. 


Manual covering methods of analysis for separation of 
minerals, soil moisture analysis, determination of spe- 
cific gravity, fire assay, grain-size analysis, and deter- 


mination of major elements. Methods described in- 
clude heavy liquid separation, magnetic separation, 
optical mineralogy, XRD, atomic absorption spectrom- 
etry and liquid handling. Other methods are also de- 
scribed, along with the technique of sample and assay 
preparation. 
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MIC-91-02965/GAR PC E07/MF E01 
Geological Survey of Canada, Ottawa (Ontario). 

aring Devonian Manetoe Facies, Yukon and 
Northwest Territories. 
Bulletin no. 400. 
D. W. Morrow, G. L. Cumming, and K. L. Aulstead. 
c1990, 62p SSC-M42-400E, ISBN-0-660-13722-4 


The Manetoe Facies is an extremely widespread, 
white, sparry dolomite of diagenetic origin, developed 
in Devonian strata of northern Canada, north of 60N 
latitude. In the subsurface southeast of the Mackenzie 
Mountains, the Manetoe Facies contains 3 large gas 
fields. Recognition of the diagenetic character of the 
Manetoe Facies has led to a reappraisal of its origin, 
important both from the standpoint of petroleum explo- 
ration and because of the similarity of the facies to 
other megacrystalline, white, sparry dolomites, such as 
those associated with Mississippi Valley type lead-zinc 
deposits. This paper presents a more complete char- 
acterization, documentation and interpretation of the 
Manetoe Facies and its diagenetic minerals (such as 
quartz and clacite), and an interpretation of the origin 
of its hydrocarbons. 


150,023 


MIC-91-03026/GAR PC E07/MF E01 
Ontario. Mines and Minerals Division, Toronto. 
Precambrian a Bay Lake ig 3 

Ontario Geological Survey report no. 

P. Born, and M. W. Hitch. c1990, 96p i GBN-0-7729- 
6471-8 

Fold. maps not filmed. 


This report describes the geology, stratigraphy, struc- 
ture and mineral occurrences of the Bay Lake area, 
which covers the western part of Coleman Township 
and the southern two-thirds of Gillies Limit Township 
and is located in the District of Timiskaming about 8 km 
southwest of Cobalt. Mapping was done during the 
1988 field season. 


150,024 


MIC-91-03027/GAR PC E12/MF E01 
Ontario. Mines and Minerals Division, Toronto. 
Precambrian geology: Digby-Lutterworth area. 
Ontario Geological Survey report no. 269. 

R. M. Easton. c1990, 99p ISBN-0- 7729-6103-4 

Fold. maps not filmed. 


This report describes the geology, stratigraphy, struc- 
ture and mineral occurrences of the Digby-Lutterworth 
map area which lies about 140 km northeast of the City 
of Toronto in the counties of Haliburton and Victoria. 
Mapping was done during the summer of 1984. 
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MIC-91-03051/GAR PC E07/MF E01 
Geological Survey of Canada, Ottawa (Ontario). 
Quaternary poology of the Frances Lake map area, 
Yukon and Northwest Territories. 

Memoir no. 426. 

A. S. Dyke. 1990, 48p SSC-M46-426E, ISBN-0-660- 
13728-3 

Fold. maps not filmed. 


This report presents the results of the first systematic 
surficial = logical mapping to be undertaken in the 
Frances Lake map area, a part of the northern Cordil- 
lera that has been the site of much mineral prospect- 
ing. Investigations were undertaken to provide data re- 
lating to resource assessment, environmental impact 
assessment, development of transportation corridors, 
identification of natural hazards, and general land use 
regulation, as well as interpretations of local and re- 
gional glacial history. Only general conclusions are 
presented in this report. 


150,026 


MIC-91-03087/GAR PC E07/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 





Further characterization of drill core from the Lake 
George Mine, York County, New Brunswick. 

Open file report no. 91-8. 

C. Morrissy. c1991, 84p 

Fold. maps not filmed. 


The objectives of this study were: To check drill core 
for gold-bearing horizons (similar to zone in hanging 
wall, 850 foot level); and to construct a model of the 
gold zones associated with the epithermal system by 
using alteration and gold values, and use this model 
for further exploration of the Lake George Mine, York 
County, New Brunswick. Core assay reports are in- 
cluded in the appendices. 


150,027 

MIC-91-03091/GAR PC E07/MF E01 
Manitoba. Petroleum Division, Winnipeg. 

Regional geology and petroleum potential of the 
Lower Amaranth Formation, Coulter-Pierson area, 
southwestern Manitoba. 

Petroleum open file report no. POF 11-90. 

M. Husain. c1990, 61p 

Fold. maps not filmed. 


The purposes of the study reported here were to: Pro- 
vide a compilation of data from 272 wells; give a syn- 
opsis of past and present exploration, development 
and oil production activity in the area; describe the re- 
gional geological setting; outline the detailed stratigra- 
phy, sedimentation, and factors related to oil accumu- 
lation; present the environment of deposition of the 
lithofacies; analyze hydrocarbon trapping mecha- 
nisms; evaluate the hydrocarbon potential with respect 
to lithofacies of the Lower Amaranth Formation; pro- 
vide new ideas concerning potential hydrocarbon traps 
and problems related to well completion; and, to aid in 
future exploration for hydrocarbons in southwest Mani- 
toba. 


150,028 

MIC-91-03141/GAR PC E17/MF E01 
Saskatchewan Geoiogical Survey, Regina (Canada). 
Summary of investigations, 1990. 

Miscellaneous report no. 90-4. Annual publication. 
c1990, 257p 


Preliminary results of the 1990 geoscience program of 
the Saskatchewan Geological Survey are presented in 
this report. Although the Survey’s mandate has in the 
past been seen primarily as relevant to the develop- 
ment of the mineral industry, there is a rapidly growing 
need for the use of regional geoscientific data in mat- 
ters of environmental concern. The document is divid- 
ed into sections concerning northern geoscience and 
mineral deposit studies; contributed northern geosci- 
ence reports; petroleum geology; industrial minerals; 
and appendices, with titles and abstracts of reports, an 
organizational chart and a staff list. 


150,029 
MIC-91-03294/GAR 
Atomic Energy Control Board, Ottawa (Ontario). 


PC E07/MF E01 


Newly discovered geological features and their 
tential impact on Darlington and Pickering. 
eport no. INFO-0342. 
J. L. Wallach. c1990, 59p 
Fold. maps not filmed. 


The design basis seismic ground motion for the nucle- 
ar generating stations at Darlington and at Pickering 
were determined solely through the assessment of 
previous earthquakes with no geological, or any other 
geophysical, input. Since then b pants maps, 
showing a north-northwest oriented linear feature with 
some possible associated seismic activity, were exam- 
ined. This report discusses the impact of these new 
discoveries on the Darlington and Pickering nuclear 
generating stations and on the already known geo- 
physical features of the area. 


150,030 

MIC-91-03358/GAR PC E12/MF E01 
Committee of Provincial Geologists (Canada). 
Provincial Geologists journal, 1988, vol. 6. 

c1988, 148p 


The Committee consists of the chief geologists, or 
their equivalents, of the provincial and territorial geo- 
logical surveys in Canada. It provides a forum for the 
discussion of geological affairs between the provinces 
and territories, and maintains an effective liaison with 
industry on matters relating to mineral exploration and 
development. This publication includes organization 
charts, expenditures, program highlights and publica- 
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tions from each of the provinces/territories; and arti- 
cles on federal-provincial mineral development agree- 
ments, annual reviews of activities provincially and 
federally, hard rock drill core programs in Canada, 
mining rights legislation, discovery methods of Canadi- 
an mines, and a description of the geological atlas of 
the Western Canada sedimentary basin. 


150,031 

N91-22360/2/GAR PC A12/MF A02 
Technische Hogeschool Delft (Netherlands). 

Satellite Altimeter Data Processing: From Theory 
to 5 

Ph.D. Thesis. 

R. C. A. Zandbergen. c1990, 254p ISBN-90-6275- 
653-0, ETN-91-99186 

gs by Space Research Organization Nether- 
ands. 


Satellite altimetry, the satellites involved and the prob- 
lems in data processing are presented. An overview of 
altimetry related subjects is given. These include co- 
ordinates of earth and satellite, the radar height obser- 
vation, the ocean, satellite orbit perturbations, the 
gravity field of the Earth, and altimetry products. The 
theory and practice of precise orbit determination is 
discussed under the following headings: orbit selection 
for altimetry satellites, precise orbit computation tech- 
niques, orbit computation techniques, orbit computa- 
tion using altimeter data, analytical orbit perturbation 
theory, and gravity model tuning. 


150,032 

N91-22606/8/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

NASA logy Program Bibliography. 

May 91, 96p NAS 1.15:4277, NASA-TM-4277 


A bibliography of scientific papers, articles, and books 
based on research supported by the NASA Geology 
Program is given. The citations cover the period 1980 
to 1990. An author index is included. 


150,033 

N91-22619/1/GAR PC A07/MF A01 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 

Research in Geosciences Policy. 

Year 2 Status Report, 1 Jan. - 31 Dec. 1990. 

R. Byerly, and S. Mcvey. 1 Apr 91, 138p NAS 
1.26:188038, NASA-CR-188038 

Contract NAGW-1415 


No abstract available. 


150,034 

N91-22630/8/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Aplicao de Dados de Sensores Remotos Integra- 
dos COM Modelo Digital de Elevacao NA Pesquisa 
Geobotanica NA Serra DOS Carajas (Application of 
Remote Sensing Data Integrated with a Digital Ele- 
vation Model in the Geobotanical Research in the 
Carajas Mountains). 

W. R. Paradella, M. F. Fernandesdasilva, N. 
Dearosa, and J. L. Gouvea. Nov 90, 12p INPE-5189- 
PRE/1657 : 

In Portuguese; English Summary. Presented at the 
36TH Brazilian Conference on Geology, Natal, Brazil, 
28 Oct. - 1 Nov. 1990. 


A Geobotany approach was applied for geological ex- 
ploration in the Archean metavolcanic Pojuca Belt, 
Carajas Province. The test site is characterized by 
rugged topography, thick latosol profiles and almost 
absence of bedrock outcrops. The vegetation is typical 
pf tropical rainforests with a complex canopy and a 
great variety of species. The analysis focussed on 
community level and was tested through digital image 
processing of orbital RS(TM-LANDSAT) and DEM 
data. The first results of the research showed that 11 
RS biophysical classes were detected; the majority 
with good spatial correlations with previous geological 
units. 


150,035 
N91-22987/2/GAR 
(Order as N91-22984/9/GAR, PC A 


Lunar and Planetary Inst., Houston, TX. 


150,037 


Geology & Geophysics 


Obliquity Histories of Earth and Mars: Influence of 
Inertial and Dissipative Core-Mantie Coupling (Ab- 
stract Only). 

B. G. Bills. 1990, 2p 

In Its Scientific Results of the NASA-Sponsored Study 
Project on MARS: Evolution of Volcanism, Tectonics, 
and Volatiles p 81-82. 


For both the Earth and Mars, secular variations in the 
angular separation of the spin axis from the orbit 
normal are suspected of driving major climatic 
changes. There is considerable interest in determining 
the amplitude and — these obliquity variations. If 
the orientation of the orbital plane were inertially fixed, 
and the planet were to act as a rigid body in it response 
to precessional torques, the spin axis would simply 
precess around the orbit at a fixed obliquity and at a 
uniform angular rate. The precession rate parameter 
depends on the principal moments of inertia and rota- 
tion rate of the perturbed body, and on the gravitation- 
al masses and semiminor axes of the perturbing 
bodies. For Mars, the precession rate is not well 
known, but probably lies in the interval 8 to 10 arcsec/ 
year. Gravitational interactions between the planets 
lead to secular motions of the orbit planes. In the rigid 
body case, the spin axis still attempts to precess about 
the instantaneous orbit normal, but now the obliquity 
varies. The hydrostatic figure of a planet represents a 
compromise between gravitation, which attempts to 
attain spherical symmetry, and rotation, which prefers 
cylindrical symmetry. Due to their higher mean densi- 
ties the cores of the Earth and Mars will be more nearly 
spherical than the outer layers of these planets. On 
short time scales it is appropriate to consider the core 
to be an inviscid fluid constrained to move with the el- 
lipsoidal region bounded by the rigid mantle. The iner- 
tial coupling provided by this mechanism is effective 
whenever the ellipticicy of the container exceeds the 
ratio of precessional to rotational rates. If the mantle 
were actually rigid, this would be an extremely effec- 
tive type of coupling. However, on sufficiently long time 
scales, the mantle will deform viscously and can ac- 
commodate the motions of the core fluid. A fundamen- 
tally different type of coupling is provided by electro- 
magnetic or viscous torques. This type of coupling is 
likely to be most important on longer time scales. In 
each case, the mantle exerts an equal and opposite 
torque on the core. 


150,036 


PB91-194035/GAR PC A03/MF A01 
Geological Survey, Denver, CO. 

In situ Stress Analysis of Wellbore Breakouts from 
Oklahoma and the Texas Panhandle. 

Bulletin. 

R. L. Dart. 1990, 34p USGS-BULL-1866-F 

Library of Congress catalog card no. 90-3686. 


Orientations of crustal stresses are inferred from 
stress-induced breakouts (wellbore enlargements) in 
the eastern part of the Anadarko basin in central Okla- 
homa, the Marietta basin in south-central Oklahoma, 
and the Bravo dome area of the central Texas Panhan- 
dle. Inferred directions of maximum horizontal principal 
stress are east-northeast for the eastern Anadarko 
basin and northeast for the Marietta basin and the 
Bravo dome area. Although breakouts and fracture-re- 
lated enlargements formed in all parts of the thick se- 
quences of sedimentary rocks logged, they are primar- 
ily in limestone, shale, and dolomitic rock, probably be- 
cause of the abundance of these rock types. 


150,037 


PB91-203026 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 

Lunar Laser Ranging. 

Final rept. 

J. E. Faller, and J. O. Dickey. 1990, 2p 

Pub. in EOS 71, n21 p725-726, 22 May 90. 


At the 1990 AGU Spring Meeting in Baltimore, Md., on 
Tuesday morning, May 29, there will be the special 
joint Geodesy-Planetol session Apollo Lunar Laser 
Ranging and Our Lunar Return. The session of invited 
papers will focus on and, yes, celebrate lunar laser 
ranging, which has been made possible by simple 
laser reflectors of the type first left by Buzz Aldrin on 
the powdery surface of the Sea of Tranquility. The ses- 
sion has been arranged to recall that on July 20 of this 
past year we celebrated the twentieth anniversary of 
the first human landing on the Moon. 
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150,038 

PB91-206458/GAR PC A09/MF A01 
Connecticut Univ., Groton. Marine Sciences Inst. 
Helium Isotopic Constraints on Terrestrial Degass- 
ing and the Transcrustal Transport of Mantle Meth- 
ane. Final Report January 1991. 

Rept. for Jul 87-Dec 90. 

T. Torgersen. Jan 91, 190p . 91/0138 

Contract GRI-5087- 260- 1613 

See also PB90-216623. Sponsored by Gas Research 
Inst., Chicago, IL. 


The research addresses the large scale transport of 
crustal gases using helium (and argon) isotopes. The 
flux of helium and argon through the continental crust 
is roughly equivalent to the whole crustal production. 
The flux of mantle helium and carbon in the absence of 
volcanism is minimal. The mean transport coefficient 
of the continental crust must be > 0.00001 square 
cm/s with rates as high as 0.001 square cm/s meas- 
ured. This mass transport must have advective con- 
trols. The Cajon Pass drillhole results conclusively 
support episodic mass transport as a dominate mech- 
anism in agreement with the results of numerous 
metamorphic studies. The He, Ar, He/Ar and N2 in nat- 
ural gas and the GAB suggests a decoupling of the 
degassing fluxes which may be accounted for by frac- 
turing release and episodic mass transport. This epi- 
sodic mass transport is likely to have both mechanical 
and tectonic controls as well as a fracturing control 
component. In the case of natural gas deposits, it is 
likely that a N2 carrier phase exists. Future efforts to 
understand the origin and accumulation of natural gas 
reserves should focus on (1) the processes responsi- 
ble for the formation of traps and seals and (2) their 
interrelations with the geologic processes which con- 
trol episodic mass transport in the crust. 


Hydrology & Limnology 


150,039 
DE91009847/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Water quality in the vicinity of Fenton Hill, 1987 
and 1988. Progress report. 

W. D. Purtymun, R. W. Ferenbaugh, M. N. Maes, and 
M. C. Williams. Mar 91, 42p LA-12030-PR 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


Water-quality data have been collected since 1974 
from established surface- and ground-water stations 
at, and in the vicinity of, Fenton Hill (site of the Labora- 
tory’s Hot Dry Rock Geothermal Project). The site is 
located on the southwest edge of the Valles Caldera in 
the Jemez Mountains. To determine the chemical 
quality of water, data were collected in 1987 and 1988 
from 13 surface-water stations and 19 ground-water 
stations. The classification of the water quality is made 
on the basis of predominated ions and total dissolved 
solids. There are four classifications of surface water 
(sodium and chloride, calcium and bicarbonate, calci- 
um and sulfate, and sodium and bicarbonate) and 
three classifications of ground water (sodium and chlo- 
ride, calcium and bicarbonate, and sodium and bicar- 
bonate). Variations in the chemical quality of the sur- 
face and ground water in 1987 and 1988 are apparent 
when data are compared with each other and with pre- 
vious analyses. These variations are not considered 
significant, as they are in the range of normal seasonal 
changes. Cumulative production since 1976 from the 
supply well at Fenton Hill has been about 63 (times) 
10(sup 6) gal, with a decline in the water level of the 
well of about 14 ft, or about 1.4 ft/yr. The aquifer pene- 
trated by the well is still capable of reliable supply to 
the site for a number of years, based on past produc- 
tion. The quality of water from the well has deteriorated 
slightly; however, the water quality is in compliance 
with drinking water standards. The effects of discharge 
from the storage ponds into an adjacent canyon have 
been monitored by trace metal analyses of vegetation 
and soil. The study indicates minimal effects, which will 
be undetectable in a few years if there are no further 
releases of effluents into the canyon. 19 refs., 6 figs., 3 
tabs. 


150,040 , 
DE91010125/GAR PC A07/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
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Comparison of MAGIC and Diatom paleolimnologi- 
cal model hindcasts of lakewater acidification in 
the Adirondack region of New York. 

T. J. Sullivan, J. A. Bernert, J. M. Eliers, E. A. Jenne, 
and B. J. Cosby. Mar 91, 137p PNL-7487 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


Thirty-three lakes that had been statistically selected 
as part of the US Environmental Protection Agency’s 
Eastern Lake Survey and Direct Delayed Response 
Project (DDRP) were used to compare the MAGIC (wa- 
tershed) and Diatom (paleolimnological) models. The 
study lakes represented a well-defined group of Adi- 
rondack lakes, each larger than 4 ha in area and 
having acid-neutralizing capacity (ANC) <400 (mu)eq 
L(sup (minus)1). The study first compared current and 
pre-industrial (before 1850) pH and ANC estimates 
from Diatom and MAGIC as they were calibrated in the 
preceding Paleocological Investigation of Recent Lake 
Acidification (PIRLA) and DDRP studies, respectively. 
Initially, the comparison of hindcasts of pre-industrial 
chemistry was confounded by seasonal and methodo- 
logical differences in lake chemistry data used in cali- 
bration of the model. Although certain differences 
proved to be of little significance for comparison, 
MAGIC did predict significantly higher pre-industrial 
ANC and pH values than did Diatom, using calibrations 
in the preceding studies. Both models suggest acidifi- 
cation of low ANC Adirondack region lakes since 
preindustrial times, but differ primarily in that MAGIC 
inferred greater acidification and that acidification has 
occurred in all lakes in the comparison, whereas 
Diatom inferred that acidification has been restricted to 
low ANC lakes (<about 50 (mu)eq L(sup (minus)1)). 
133 refs., 30 figs., 16 tabs. 


150,041 

DE91011045/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hydrologic characterization of the unconfined aq- 
uifer at the General Motors Harrison Division Plant, 
Tuscaloosa, Alabama. 

S. H. Hall, D. R. Newcomer, and S. P. Luttrell. Mar 
91, 38p PNL-7641 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


General Motors (GM) is ry | the feasibility of aqui- 
fer thermal energy storage (ATES) for air conditioning 
at their Harrison Division plant located in Tuscaloosa, 
Alabama. Pacific Northwest Laboratory (PNL) has as- 
sisted in this effort by conducting field tests to measure 
the hydraulic properties of the proposed ATES well 
field, which will be within the unconfined aquifer and 
adjacent to the GM plant. Results showed that in the 
vicinity of the test well, transmissivity was 2000 ft(sup 
2)/d, effective aquifer thickness was 50 ft, effective 
porosity was 6.2%, hydraulic gradient was 0.005, and 
seepage velocity was 3.2 ft/d. A second test series at 
a newly constructed well was expanded to include 
measuring specific capacity and investigating the verti- 
cal distribution of flow within the aquifer. Specific ob- 
jectives were to determine the injection capacity of the 
aquifer and to examine efficiency of the well design. 
Transmissivity was 2300 to 2600 ft(sup 2)/d, effective 
aquifer thickness was 58 ft, effective porosity was 6.0 
to 8.0%, hydraulic gradient was 0.0047, and seepage 
velocity was 3.1 to 2.7 ft/d. Injection capacity, based 
on a step-injection test, was approximately 17 gpm/ft 
and was independent of flow rate within the experi- 
mental range 90 to 338 gpm. Maximum hydraulic con- 
ductivity occurred within the uppermost 20 ft of satu- 
rated sediments, which consisted of well-sorted sand. 
Below the sand, sorting was progressively poorer with 
depth, and hydraulic conductivity decreased smoothly. 
At the base of the aquifer, hydraulic conductivity was 
pee than 10% of that of the uppermost 20 ft. 7 refs., 
10 figs. 


150,042 

MIC-91-02979/GAR PC E12/MF E01 
Alberta Environment. Research Management Division, 
Edmonton. 

ety of the hydrologic regime of the Battie River 


RMD. report no. 80/4. 
W. J. Stolte, and R. Herrington. c1980, 170p 


The future development of industry and the demands 
of water-based recreation activities in the Battle River 
Basin require analysis of a large and reliable set of 
continuous streamflow data to plan water resources. 
The Battle River near Ponoka, Alberta was monitored 
from 1913-31 and from 1966 to the present, and at 


Battleford, Saskatchewan, for similar periods. This 
study was conducted to determine whether the Battle 
River has undergone regime changes between the 
earlier part of the century and the present; to deter- 
mine the probable causes for these changes, if such 
changes have occurred, including the effects of cli- 
mate, deforestation, and land use pattern changes; 
and to examine possible methods for extension of the 
period of record and the reconstruction of flows for the 
Battle River near Ponoka. 


150,043 


MIC-91-03068/GAR PC E07/MF E01 
Water Resources Branch. Saskatchewan District, 
Regina (Canada). 

Systematic errors in river discharge measure- 
ments. 

V. Grywacheski. c1989, 13p 


This report evaluates the sensitivity of river discharge 
measurements to systematic errors in measuring 
depth, cross-sectional width, and current water meter 
revolutions in a fixed interval. Five previously comput- 
ed discharge measurements were selected for 5 flow 
——- then new discharge values were calculated in- 
lucing various conditions or errors. The new dis- 
aes values were then used to calculate the abso- 
lute error and the percent error. A percent error was 
calculated for each discharge with each condition im- 
plemented and a plot was drawn. 


150,044 


MIC-91-03113/GAR PC E07/MF E01 
National Hydrology Research Centre (Canada). Sas- 
katoon (Saskatchewan). 

Federal/Provincial Workshop on Groundwater 
Data Banks: Report (1990: Saskatoon, Sask.). 
c1990, 16p 


This document provides a summary of workshop dis- 
cussions on groundwater data banks among repre- 
sentatives of six of the ten provinces, the terrritories, 
the federal government, and private sector individuals 
interested in this area. Workshop topics included: The 
legislative, regulatory, organizational framework; exist- 
ing pemer ped databases; compatibility of systems; 
and kinds of data systems available today. 


150,045 


MIC-91-03125/GAR PC E12/MF E01 
Inland Waters Directorate. N.W.T. Programs, Yellowk- 
nife (Canada). 

Se a study of the Yellowknife River Basin, 


J. H. Wedel, A. Smart, and P. Squires. c1990, 108p 


This report places basin water resources in the context 
of basin geology, physiography, climate and vegeta- 
tion. Current land use is examined and analysis made 
of historical and 1987 reconnaissance water resource 
data. Eight recommendations are directed toward im- 
proved management of basin water resources. The 
report is one of a series of river basin overviews which 
are intended as background documents for develop- 
ment of detailed plans to manage basin water re- 
sources. 


150,046 


MIC-91-03159/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Groundwater study at Nanticoke ash lagoon, part 
2: Chemical analysis of local groundwaters. 

Report no. 90-214-K. 

A. Vorauer. c1990, 51p 


The objective of this study was to determine the envi- 
ronmental impact of fly ash disposal at the Nanticoke 
Thermal Generating Station on the local groundwater 
regime. Specifically, the research tried to clarify the 
extent of movement of ash leachate constituents from 
the disposal lagoon into the underlying clay overbur- 
den and bedrock. This report provides the chemical 
analysis results for groundwaters sampled from piezo- 
meters and for pore waters squeezed from soil sam- 
ples. The analyses of soils for selected trace elements 
are also reported 


150,047 
MIC-91-03184/GAR 


PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 





Cement pore water natural analogue: Preliminary 


report. 
Report no. 90-208-K. 
R. Dayal, and K. E. Eagleson. c1990, 57p 


The hyperalkaline water of the Magarin Area, Jordan, 
exhibits a unique geochemistry, closely representing a 
cement pore water environment. The purpose of this 
report is to present the preliminary results of a geo- 
chemicai modelling exercise performed to test the pre- 
dictions of trace element speciation and solubilities in 
the hyperaikaline environment of the Magarin Area. 


150,048 
MIC-91-03284/GAR PC E07/MF E01 
Ontario. Limnology Section, Toronto. 

Effects of nitrogen/phosphorus ratios on the pre- 
diction of chlorophyll in phosphorus-limited lakes 
in central Ontario: Report. 

P. J. Dillon, R. A. Reid, and L. A. Molot. c1991, 69p 
ISBN-0-7729-7776-3 


A concerted effort has been made during the past two 
decades to predict the trophic status of lakes based on 
the response of lakes to total phosphorus (TP) loading 
and concentration using steady state models. Two 
noteworthy models are those that predict chlorophyll a 
as a function of TP concentration in P-limited lakes and 
those that predict TP concentration as a function of 
annual TP load and flushing characteristics. TN/TP is 
included as a second parameter because it is recog- 
nized that nitrogren is an important factor controlling 
standing crop in N-limited lakes and that the ratio is an 
indication of N- or P-limitation. This report presents a 
Statistical analysis of the relationship between chioro- 
phyll a and TP in 15 P-limited lakes in central Ontario 
sampled from 1976-87. The role of TN/TP as a factor 
controlling chlorophyll is addressed as well as the 
=" of annual variation on regression goodness of 
it. 


150,049 

MIC-91-03405/GAR PC E17/MF E01 
Alberta Oil Sands Environmental Research Program, 
Edmonton. 

Interim compilation of stream gauging data to De- 
cember 1976 for the Alberta Oil Sands Environ- 
mental Research Program. 

AOSERP report no. 18. 

K. D. Loeppky, and M. O. Spitzer. c1977, 269p 


This report contains hydrometric data for the Alberta 
Oil Sands Environmental Research Program 
(AOSERP) study area to December 1976. The report 
contains daily discharge data, annual hydrographs of 
discharge data, water level information for gauged 
lakes, stage-discharge curves for each stream gauging 
station, and where enough data are available, plots of 
cross-sections, discharge-velocity and discharge-area 
peer a Some information on water temperature is also 
included. 


150,050 

N91-22485/7/GAR PC A02/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Explorative Measurements on the Possibilities to 
Observe River Bottom Topography with SLAR. 

G. Vanderburg. Nov 90, 8p BCRS-90-23, ETN-91- 


99159 
Contract BCRS PROJ. OP-1.24 


The results of an explorative study on the possibilities 
to observe river bottom topography with the Dutch digi- 
tal SLAR (Side Looking Aperture Radar) are given. It is 
shown that under suitable conditions sea bottom to- 
pography is visible on radar images. In principle the 
imaging mechanism might equally well operate in case 
of sand dunes in riverbeds. However, due to the rela- 
tively small geometrical scales involved there are a 
number of restrictions that might limit the usefullness 
of SLAR imagery of riverbeds. Some of these restric- 
tions are discussed. Moreover, the results of prelimi- 
nary SLAR measurements of a small section of the 
river Waal/Boven Merwede are given. These meas- 
urements already suggest that the impact on the radar 
backscatter due to local inhomogeneities in the wind 
field (caused by high obstacles on the riverside) is 
such as to disrupt possible backscatter modulations 
associated with the underlying bottom topography. 
Therefore it is anticipated that radar imagery of river- 
= is only of limited value if used to locate sand 
lunes. 


150,051 
N91-22625/8/GAR PC A03/MF A01 
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Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
Remote Sensing and our Preliminary Stud- 
les of the Uhe-Tucurui Reservoir. 

. M. L. Demoraesnovo, and J. S. Pires. Nov 90, 13p 
INPE-5181-PRE/1650 
Presented at the 6TH Brazilian Symposium on Remote 
Sensing, Manaus, 24-29 Jun. 1990. 


Some preliminary results of studies which are being 
performed in the Tucurui reservoir through scientific 
cooperation between the Institute for Space Research 
and the Brazilian Northern Electric Company (Eletron- 
orte) are presented. Total Suspended Solids (TSS) 
gradients derived from water samples along three lim- 
nological stations are compared to gradient in digital 
counts taken from TM/Landsat data at three different 
dates. These preliminary results indicate that the spec- 
tral radiance detected by TM/Landsat data is sensitive 
to changes in TSS greater than 4 mg/l. This difference 
represents the average TSS concentration between 
two adjacent limnological stations (M5 and M4) in the 
dry season. Hydrocynamical factors are controlling a 
high rate of sediment depositon at the reservoir en- 
trance and/or the submersion of Tocantins denser 
water towards the metalimnium. More studies are 
needed so as to understand the factors controlling the 
TSS gradients at the reservoir entrance and their con- 
sequences to the equilibrium of the aquatic system. 


150,052 

PBS1-193896/GAR PC A03/MF A01 
Bureau of Reclamation, Salt Lake City, UT. Upper Col- 
orado Region. 
Colorado River Stor 
tion). Arizona, New 
Wyoming. 

1991, 20p 


The Colorado River Storage Project (CRSP) provides 
for the comprehensive development of the Upper Col- 
orado River Basin. The project furnishes the long-time 
regulatory storage needed to permit States in the 
upper basin to meet their flow obligation at Lees Ferry, 
Ariz., as defined in the Colorado River Compact, and 
Still utilize their apportioned water. Water stored by the 
project provides a portion for direct use in the upper 
basin. Sediment and flooding are better controlled and 
recreation development and fish and wildlife conserva- 
tion have benefited. Because of project development, 
a significant amount of electrical energy is produced to 
meet the needs of the upper basin and adjacent areas. 


le Project (Under Construc- 
lexico, Colorado, Utah, and 


150,053 

PB91-193979/GAR PC A06/MF A01 
Geological Survey, Huron, SD. Water Resources Div. 
Water Resources of Hutchinson and Turner Coun- 
ties, South Dakota. 

Water resources investigation. 

R. J. Lindgren, and D. S. Hansen. 1990, 110p 
USGS/WRI-90-4093 


The report provides h tee eg information for 
Hutchinson and Turner nties. Reliable and current 
data and analyses are needed for water-resources 
evaluation and for future water development and plan- 
ning. The report emphasizes the ground-water re- 
sources because previous information about the 
extent and yield of glacial and bedrock aquifers gener- 
ally was insufficient for water-resources evaluations. 


150,054 

PB91-193987/GAR PC A05/MF A01 

or Survey, Towson, MD. Water Resources 
iv. 

Floods in West Virginia, Virginia, Pennsylvania, 

and Maryland, November 1985. 

Water resources investigation. 

D. H. Carpenter. 1990, 94p USGS/WRI-88-4213 


The purpose of the report is to document the signifi- 
cant rainfall and streamflow data, along with general 
damage information including costs and fatalities, re- 
lated to the flood of November 1985. The data provide 
a technical basis on which to make flood-plain man- 
agement decisions. The report documents the flooding 
over a region covering eastern West Virginia, western 
and northern Virginia, southwestern Pennsylvania, and 
western Maryland. Flood data are evaluated for 190 
streamflow-gaging stations within the flood-affected 
region. A description of the storm-related rainfall is 
provided in the report along with a map of its distribu- 
tion. 


150,055 
PB91-194019/GAR PC A05/MF A01 


150,057 
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Gectogias Survey, Columbus, OH. Water Resources 
iV. 


Long-Term Effects of Surface Coal Mining on 
Ground-Water Levels and Quality in Two Small Wa- 
tersheds in Eastern Ohio. 

Water resources investigation. 

W. L. Cunningham, and R. L. Jones. 1990, 82p 
USGS/WRI-90-4136 

Prepared in cooperation with Office of Surface Mining 
Reclamation and Enforcement (Di), Washington, DC. 


The report describes changes in ground-water condi- 
tions in two watersheds representative of small water- 
sheds of the region over periods of 8 and 10 years 
since mining and reclamation ended. Specifically, the 
report describes the (1) occurrence of ground water in 
and beneath the overburden spoil, (2) resaturation 
rates of the spoil material, (3) chemical changes in the 
water quality of the aquifers and ground-water dis- 
charge, and (4) the equilibrium state of ground water in 
each watershed. The report is based on data obtained 
by measurement of hydraulic head and water-quality 
sampling in each watershed. Data were collected from 
October 1985 through July 1989. These data were 
analyzed in concert with the data collected in the previ- 
ously mentioned studies to describe the long-term 
changes within each watershed. 


150,056 


PB91-198192/GAR PC A10/MF A02 
Simons, Li and Associates, Inc., Tempe, AZ. 

Effects of In-Stream Mining on Channel Stability. 
Volume 1. 

Final rept. Aug 86-Jun 89. 

R. M. Li, G. K. Cotton, M. E. Zeller, D. B. Simons, 
and P. O. Deschamps. Jun 89, 211p FHWA/AZ-89/ 
250-VOL-1 

See also Volume 2, PB91-198200. Sponsored by Fed- 
eral Highway Administration, Phoenix, AZ. Arizona Div. 
Also available in set of 3 reports PC E99/MF E99, 
PB91-213165. 


The report presents a comprehensive treatment of the 
technical and non-technical issues related to the im- 
pacts of in-straam sand and gravel mining upon the 
Stability of river’systems in Arizona. All major catego- 
ries are addressed, including such areas as: regulatory 
practices, structural hazards, economic value, social 
and environmental factors, statewide classification of 
streams, review of methodlogies, mitigation measures, 
engineering parameters, long-term procedures, short- 
term procedures, river response simulation procedure, 
case histories, justification for regulation, implementa- 
tion plan, and recommendation for further monitoring 
and data collection. The physical processes associat- 
ed with sand and gravel mining and the impacts of 
sand and gravel mining on the streams, rivers, and ri- 
verine structures are documented. The concepts, 
theory, and experience of the team have been incorpo- 
rated in the report in the form of written material and 
mathematical models. Methods have been formulated 
and presented for evaluating both short-term and long- 
term response of sand and gravel mining on river be- 
havior, bridges, and associated river control struc- 
tures. 


150,057 


PB91-198200/GAR PC A03/MF A01 
Simons, Li and Associates, Inc., Tempe, AZ. 

Effects of In-Stream Mining on Channel Stability. 
Volume 2. 

Final rept. Aug 86-Jun 89. 

R. M. Li, G. K. Cotton, M. E. Zeller, D. B. Simons, 
and P. O. Deschamps. Jun 89, 269 FHWA/AZ-89/ 
250-VOL-2 

See also Volume 1, PB91-198192 and Volume 3, 
PB91-211995. Sponsored by Federal Highway Admin- 
istration, Phoenix, AZ. Arizona Div. 

Also available in set of 3 reports PC E99/MF E99, 
PB91-213165. 


The report consists of the Executive Summary of 
Volume II, Final Report addressing the impacts of in- 
stream sand and gravel mining upon the stability of 
river systems in Arizona. The Executive Summary is a 
condensed version of the Final Report and includes 
discussion relative to all major categories such as: reg- 
ulatory practices, structural hazards, economic value, 
social and environmental factors, statewide classifica- 
tion of streams, review of methodlogies, mitigation 
measures, engineering parameters, long-term proce- 
dures, short-term procedures, river response simula- 
tion procedure, case histories, justification for regula- 
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tion, implementation plan, and recommendations for 
further monitoring and data collection. 


150,058 

PB91-200345/GAR PC A06/MF A01 
Woods Hole Oceanographic Institution, MA. Coastal 
Research Center. 

New England Sait Pond Data Book. 

Technical rept. 

A. E. Giblin. Jun 90, 124p WHOI-90-21, CRC-90-2 
Grants NSF-OCE82-14066, NSF-OCE85-17375 
Sponsored in part by grant NSF-OCE88-22826. Spon- 
sored by National Science Foundation, Washington, 
DC., and Andrew W. Mellon Foundation, New York. 


The volume contains information on New England salt 
ponds and lagoons. The first part contains abstracts of 
a symposium on salt ponds and lagoons held in con- 
junction with the New England Estuarine Research So- 
ciety (NEERS) on April 21, 1988. These should provide 
both scientists and managers with an overview of 
recent research on salt ponds. The second part con- 
tains maps, morphometric data, and references for in- 
dividual salt ponds in Connecticut, Rhode Island, and 
Massachusetts. The third section is a comprehensive 
bibliography of papers and reports on salt ponds, in- 
cluding information on ponds located outside of New 
England. A listing of references organized according to 
topic areas is also provided. 


150,059 

PBS1-200634/GAR PC A07/MF A01 
Illinois State Environmental Protection Agency, Spring- 
field. Div. of Air Pollution Control. 

Lake igan Water Quality Report, 1988. 

Jun 90, 150p IEPA/WPC/90-172 

See also PB88-185871. Sponsored by Chicago Dept. 
of Water, IL. Water Quality Surveillance Section. 


Evaluation of the water quality of the southwest portion 
of Lake Michigan is based on standards as set by the 
Iilinois Pollution Control Board (35 IL Adm Code 302). 
Because it is a unique and invaluable resource, Lake 
Michigan is protected to a higher level than other lakes 
in the State. Its waters are required to meet: Lake 
Michigan Standards, General Use Standards and 
Public and Food Processing Water Supply Standards. 
Additionally, a criterion for beach closure was also 
used in the evaluation (IDPH, 1987). The Executive 
Summary covers data for the current year only. Sec- 
tion B of the report entitled ‘Water Quality Trend Analy- 
sis’, contains data for the period 1970-88. The water 
quality of the Illinois area of Lake Michigan has im- 
proved substantially since the 1960’s and 1970’s due 
to diversion of municipal and industrial treated 
wastewater discharges away from Lake Michigan to 
the Des Plaines River Basin. Discharges along the Illi- 
nois shore now consist primarily of cooling water and 
some combined sewer overflows. Major sources of 
pollutants along the Illinois shore of Lake Michigan are 
atmospheric deposition, urban runoff and in-place con- 
taminants. 


150,060 

PBS 1-200667/GAR PC A04/MF A01 
National Oceanic and Atmospheric Administration, 
Ann Arbor, MI. Great Lakes Environmental Research 


Lab. 

Great Lakes Environmental Research Laboratory 
Annual Report, FY 1990. 

1990, 57p 

See also report for 1989, PB90-272170. 


Contents: Non-Indigenous Species; Pollutant Effects; 
Coordinated Ecosystem Research; Climate Variability 
& Global Change in Large Lakes; Marine Hazards and 
Water yey Research; Green Bay; Nutrient 
Enhanced astal Ocean Productivity (NECOP); 
CoastWatch; Independent Research Projects; Facili- 
ties and Services; Outreach Activities; GLERL Semi- 
nars; FY 90 Staff; FY 90 Publications; and FY 90 Pres- 
entations. 


150,061 

PB91-201327/GAR PC A03/MF A01 
National Oceanic and Atmospheric Administration, 
2 Arbor, Mi. Great Lakes Environmental Research 
Great Lakes Hydromet Database Directory: Co- 
ordinating Committee on the Great Lakes Basic 
Hydraulic and Hydrologic Data. 

Technical memo. 

Jan 91, 49p NOAA-TM-ERL-GLERL-74 


Understanding and predicting the dynamic physical 
processes that occur in and around the Great Lakes 
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requires historical as well as updated meteorologic, hy- 
draulic, and hydrologic data. In 1983, the Great Lakes 
Hydrometeorological Station Directory was developed 
to assist researchers with data selection. That directo- 
ty listed approximately 6,600 available hydrometeoro- 
logical stations, keying on station number, station 
name, location, type of data, and operating agency’s 
name as well as various other parameters. Because 
data gathering is an ongoing process, the Hydrome- 
teorology and Modeling Subcommittee agreed on a 
computerized update to the directory. The Hydromet 
Database Directory replaces the 1983 information with 
a menu-driven, computerized depository of data infor- 
mation that consists of 29,082 hydrometeorological 
stations, requiring about 3.3 megabytes of computer 
storage units. In the report, the design of the Hydromet 
software is discussed, the individual databases are de- 
scribed by their origin and content, a software user’s 
guide is provided, maps that graphically depict the sta- 
tion locations are included, and addresses and phone 
numbers of the collecting agencies are listed. 
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150,062 

DE$1002226/GAR PC A04/MF A01 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

Effect of alkaline additives on the performance of 
surfactant systems designed to recover light oils. 
T. R. French, C. B. Josephson, and D. B. Evans. Feb 
91, 60p NIPER-506 

Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


Surfactant flooding is flexible because of the ability to 
optimize formulations for a wide range of reservoir 
conditions and crude oil types. The objective for this 
work was to determine if the addition of alkaline addi- 
tives will allow the design of surfactant formulations 
that are effective for the recovery of crude oil, while, at 
the same time, maintaining the surfactant concentra- 
tion at a much lower level than has previously been 
used for micellar flooding. Specifically, the focus of the 
work was on light, midcontinent crudes that typically 
have very low acid contents. These oils are typical of 
much of the midcontinent resource. The positive effect 
of alkaline additives on the phase behavior of the sur- 
factant formulations and acidic crude oils is well 
known. The extension to nonacidic and slightly acidic 
oils is not obvious. Three crude oils, a variety of com- 
mercial surfactants, and several alkaline additives 
were tested. The oils had acid numbers that ranged 
from 0.13, which is quite low, to less than 0.01 mg 
KOH/g of oil. Alkaline additives were found to be very 
effective in recovering Delaware-Childers (OK) oil at 
elevated temperatures, but much less effective at res- 
ervoir temperatures. Alkaline additives were very ef- 
fective with Teapot Dome (WY) oil. With Teapot Dome 
oil, surfactant/alkali systems produced ultralow IFT 
values and recovered 60% of the residual oil that re- 
mained after waterflooding. The effect of alkaline addi- 
tives on recovering Hepler (KS) oil was minimal. The 
results of this work indicate that alkaline additives do 
have merit for use in surfactant flooding of low acid 
crude oils; however, no universal statement about ap- 
plicability can be made. Each oil behaves differently, 
with this treatment, and the effect of alkaline additives 
must be determined (at reservoir conditions) for each 
oil. 23 refs., 13 figs., 3 tabs. 


150,063 
DE91002233/GAR PC A11/MF A02 
New Mexico Petroleum Recovery Research Center, 


Socorro. 

Fluid diversion and sweep improvement with 
chemical gels in oil reco’ processes. Annual 
report, May 1, 1989-April 30, 1990. 

Progress rept. 

F.S. ight, and F. D. Martin. Apr 91, 238p DOE/ 
BC/14447-8 

Contract FG22-89BC 14447 

Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are to identify the mecha- 
nisms by which gel treatments divert fluids in reser- 
voirs and to establish where and how gel treatments 
are best applied. Several different types of gelants are 
being examined. This research is directed at gel appli- 
cations in water injection wells, in production wells, 
and in high-pressure gas floods. The work will estab- 


lish how the flow properties of gels and gelling agents 
are influenced by permeability, lithology, and wettabil- 
ity. Other goals include determining the proper place- 
ment of gelants, the stability of in-place gels, and the 
types of gels required for the various oil recovery proc- 
esses and for different scales of reservoir heterogene- 
ity. This report describes progress made during the 
first year of this three-year study the following tasks: 
gel screening studies; impact of gelation pH, rock per- 
meability, and lithology on the performance of a mono- 
mer-based gel; preliminary study of the permeability 
reduction for CO(sub 2) and water using a resorcinol- 
formaldehyde gel; preliminary study of permeability re- 
duction for oil and water using a resorcinol-formalde- 
hyde gel; rheology of Cr(IIl)-xanthan gel and gelants in 
porous media; impact of diffusion, dispersion, and vis- 
cous oon on gel placement in injection wells; ex- 
amination of flow-profile changes for field applications 
of gel treatments in injection wells; and placement of 
gels in production wells. Papers have been indexed 
separately for inclusion on the data base. 


150,064 

DE91008418/GAR PC A15/MF A02 
Virginia Center for Coal and Minerals Processing, 
Blacksburg. 

Pilot-scale testing of microbubble flotation. Final 
report. 

“4-4 rept. 

R. H. Yoon, G. T. Adel, G. H. Luttrell, and M. J. 
Mankosa. Aug 90, 350p DOE/PC/91274-T1 

Contract AC22-86PC91274 

Sponsored by Department of Energy, Washington, DC. 


The main objective of this project was to demonstrate 
the microbubble column flotation process in a process 
development unit (PDU). In order to accomplish this 
task, the project was divided into several different 
stages. The first involved continuous bench-scale test- 
ing in order to identify the operating parameters which 
most strongly influence column performance. These 
included feed rate, countercurrent wash water rate, 
aeration rate, frother addition, collector addition and 
froth depth. Several tests were also conducted using 
different feed particle size distributions. Based on the 
results from these tests, several PDU-scale columns 
were designed and constructed. The second stage 
consisted of testing of the PDU-scale columns for the 
purpose of: (i) demonstrating the feasibility of the mi- 
crobubble flotation process for producing superclean 
coal, (ii) demonstrating the ability of the microbubble 
column to process refuse streams (i.e., cyclone over- 
flow material), (iii) comparison with conventional tech- 
niques for coarse coal flotation, and (iv) collecting 
scale-up data for the design of commercial-scale col- 
umns. Detailed results from each of these series of 
tests are presented. In the final stage of this work a 
comprehensive scale-up procedure was developed 
based on the fundamental principles of flotation. Ex- 
pressions were developed which describe the flotation 
rate constant, mean retention time, fractional air hold- 
up and column mixing. These relationships were incor- 
porated into a scale-up procedure based on known 
principles of chemical engineering reactor design. 
PDU-scale test results were used to validate the scale- 
up procedure. 95 refs., 141 figs., 23 tabs. 


150,065 

DE91009549/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Effect of reservoir depletion and pore pressure 
drawdown on in situ stress and deformation in the 
Ekofisk field, North Sea. 

L. W. Teufel, D. W. Rhett, and H. E. Farrell. 1991, 
20p SAND-91-0410C, CONF-910728-7 

Contract AC04-76DP00789 

US Lo ager on rock mechanics (32nd), Norman, 
OK (USA), 10-12 Jul 1991. Sponsored by Department 
of Energy, Washington, DC. 


Knowledge of in situ stress and how stress changes 
with reservoir depletion and pore pressure drawdown 
is important in a multi-disciplinary approach to reser- 
voir characterization, reservoir management, and en- 
hanced oil recovery projects. Over 20 years of petrole- 
um production from the Ekofisk field has resulted in a 
21-24 MPa reduction in reservoir pore pressure. The 
effect of pore pressure drawdown on the minimum hor- 
izontal in situ stress in the Ekofisk field has been deter- 
mined from shut-in pressure data of 32 hydraulic frac- 
tures. The effective stresses in the reservoir increase 
linearly with pore pressure drawdown, but at different 
rates. The ratio of the change in effective minimum 
horizontal stress to the change in effective vertical 





(overburden) stress is approximately 0.20. Laboratory 
experiments, which simulate the stress path followed 
by reservoir rock during the production history of the 
Ekofisk field, clearly indicate that shear failure has oc- 
curred during compaction of high porosity chalk as the 
shear stress increased with pore pressure drawdown. 
It is —— that shear failure during primary pro- 
duction has increased fracture density and reduced 
matrix block dimensions, and has therefore maintained 
reservoir permeability, which may account for the con- 
tinued good producibility of the Ekofisk field, in spite of 
compaction. 9 refs., 5 figs. 


150,066 

DE$1010721/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Tunnel detection using a surface line current and 
borehole electromagnetic field measurements. 

S. M. Shope, J. R. Wayland, and D. O. Lee. Mar 91, 
48p SAND-90-1460 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


A new technique for tunnel detection and location has 
recently been theoretically modeled and experimental- 
ly demonstrated. The objective of this research is to 
develop a general method for remotely detecting the 
presence of unauthorized tunneling activities using 
one or more boreholes and a surface source. A line 
current or dipole-dipole array, positioned on or near 
the surface of the earth, is used as the TE current 
source. Subsurface electric and magnetic field meas- 
urements are made in a borehole that is situated near 
a suspected tunnel location. The presence of a tunnel 
causes subsurface scattering of the field components 
created by the source. Both the electric and magnetic 
field strength and phase data is perturbed by the pres- 
ence of a nearby tunnel. The scattered fields are ob- 
served on both sides of the tunnel relative to the 
source position. This paper will describe the develop- 
ment electromagnetic scattering models using a 
buried cylinder to represent a tunnel. A homogeneous 
whole-space model will be used. 5 refs., 20 figs. 


150,067 

DE91011033/GAR PC A03/MF A01 
Geological Survey of Alabama, University. 
Establishment of an oil and gas database for in- 
creased recovery and characterization of oil and 
gas carbonate reservoir heterogeneity. (Progress 
report), January 1, 1991-March 31, 1991. 

E. A. Mancini. 1991, 19p DOE/BC/14425-4 

Contract FG22-89BC 14425 

Sponsored by Department of Energy, Washington, DC. 


The objective of this project is to augment the National 
Reservoir Database (TORIS database), to increase 
our understanding of how geologic heterogeneity af- 
fects the recovery of oil and gas from carbonate reser- 
voirs in the State of Alabama, and to identify resources 
that are producible at moderate cost. This objective 
will be achieved through detailed geological, geostatis- 
tical, and engineering characterization of typical Juras- 
sic Smackover Formation hydrocarbon reservoirs in 
selected productive fields in the State of Alabama. The 
results of these studies will be used to develop and 
test mathematical models for prediction of the effects 
of reservoir heterogeneity on hydrocarbon production. 
The paper reports on the progress of several subtasks. 
The subjects discussed are: controls on reservoir het- 
erogeneity in the Smackover; pore facies and Smack- 
over reservoir heterogeneity; geological and petrophy- 
sical reservoir characterization; geologic flow model- 
ing; and geostatistical modeling. Accomplishments 
this quarter are summarized and their significance to 
EOR research is discussed. 1 ref., 4 figs. (CK) 


150,068 
DE91011042/GAR PC A03/MF A01 
Colorado School of Mines, Golden. Center for Wave 
Phenomena. 
— method in complex time revisited. 

leistein, and J. K. Cohen. Mar 91, 45p DOE/ER/ 
14079-5, CWP-098 
Contract FG02-89ER14079 
Sponsored by Department of Energy, Washington, DC. 


The Cagniard-de Hoop method is ideally suited to the 
analysis of wave propagation problems in stratified 
media. The method applies to the integral transform 
representation of the solution in the transform varia- 
bles (s,p) dual of the time and transverse distance. The 
objective of the method is to make the p-integral take 
the form of a forward Laplace transform, so that the 
cascade of the two integrals can be identified as a for- 
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ward and inverse transform, thereby making the actual 
pms ayn unnecessary. Typically, the method is ap- 

to an integral that represents one body wave plus 
Sther types of waves. In this approach, the saddle 
point of w(p) that produces the body wave plays a cru- 
cial role because it is always a branch point of the inte- 
grand in the (tau)-domain integral. Furthermore, the 
paths of steepest ascent from the saddlepoint are 
always the tails of the Cagniard path along which w(p) 
(yields) (infinity). This motivates the definition of a pri- 
mary p-domain-the domain between the imaginary axis 
and the steepest descent paths- and its image in the 
(tau)-domain-the primary (tau)-domain. In terms of 
these regions, singularities in the p-domain 
have images in the primary (tau)-domain and the defor- 
mation of contour onto the real axis in the (tau)-domain 
must include contributions from these singularities. In 
developing the method the authors examine the trans- 
formation from a freque domain representation of 
the solution (w) to a Laplace representation (s). Many 
users start from the frequency domain representation 
of solutions of wave propagation problems. There are 
issues of movement of singularities under the transfor- 
mation from w to s to be concerned with here. They 
discuss this anomaly in the context of the Sommerfield 
half-plane problem. 15 refs., 10 figs. 


150,069 
MIC-91-02935/GAR PC E12/MF E01 
Nova Scotia Dept. of Mines and Energy, Halifax. 

n file report on selected mineral occurrences 
of Cape Breton Isiand. 
Open file report no. OFR 91-002. 
G. Demont. c1991, 173p 


This report describes the preliminary findings of re- 
search into mineral occurrences on Cape Breton 
Island. Occurrences with the best mineral potential, or 
representative of certain geological environments 
were included. The description of the samples is given 
in a simplified format until further analyses and thin 
section work can be completed. 


150,070 

MIC-91-02936/GAR PC E07/MF E01 
Nova Scotia Dept. of Mines and Energy, Halifax. 
Glencoe drilling program 1988, Inverness County. 
Open file report no. OFR 90-02 0. 

R. H. MacDonald. c1990, 36p 


This paper reports on the drilling program conducted in 
1988 to outline reserves of white limestone intersected 
during previous drillholes on the Glencoe property, In- 
verness County, Nova Scotia. The drilling was de- 
signed to infill between the drillholes of the earlier 
Study to determine the structure, quality and reserves 
of the white limestone. Geochemical assay reports for 
selected drill holes are included in the appendices. 


150,0 

MiG-01-02960/GAR PC E12/MF E01 
British Columbia Ministry of Energy, Mines and Petro- 
leum Resources, Victoria. 

Summary report on the Canada/British Columbia 
Mineral Development Agreement, 1985-90. 

B. Janke. c1990, 110p ISBN-0-7718-8993-3 


This report summarizes the results of projects carried 
out under the Agreement from 1985-90, covering pro- 
motion of mineral potential, financial assistance of 
mine development, and management, public informa- 
tion and evaluation. There are 130 project summaries 
presented. Each project is described according to 
fiscal year in which it was funded; amount of funding 
received; principal researchers; supervising agency 
and areas in which the research was located; objec- 
tives and achievements; a listing of all papers, reports 
and presentations; and industry participants, if any. 


150,072 

MIC-91-03023/GAR PC E07/MF E01 
British Columbia Ministry of Energy, Mines and Petro- 
leum Resources, Victoria. 

Mine reclamation funds: A mechanism for environ- 
mental protection: Discussion paper. 

c1991, 43p 


In B.C., the satisfactory reclamation of mine sites has 
been an integral part of mine planning, permitting and 
monitoring since 1969. However, the standard forms 
of reclamation security, such as bonds and irrevocable 
letters of credit, are not practical in situations where 
there is significant ongoing cost and where the compa- 
ny responsible does not, once the mine has closed, 
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have sufficient other assets or income to fund the 
work. It is for these situations that the 1990 Mines Act 
provided for a mine reclamation fund. This technical 
Paper sets out a proposal for the administration of 
such funds, describing the objectives, the fund struc- 
ture and the fund size determination through asset mix, 
forecasts of future discount rates, probability distribu- 
tion of future costs, calculations of the initial MCV, sim- 
ulation of fund performance and results, and examples 
of two cost scenarios. 


073 
MIC-91-03039/GAR PC E17/MF E01 
Nova Scotia = of agp and a. Halifax. 
pe th to the ineral deposits of 
waaay 
Spon opoeee report no. » OFR 650. 
K. Chatterjee, and D. B. Clarke. c1 985, 268p 


This preliminary edition of the guidebook describes the 
— and mineral deposits of southwestern Nova 

tia. The guide comprises various geological, geo- 
chemical, and petrological evaluations of specific 
areas or complexes within the study area. 


150,074 


MIC-91-03060/GAR PC E17/MF E01 


Alberta Environment. Research Management Division, 
} ees 


studies 
at a mountain and a 


P. M. Wallis, M. E. Van Zinderen Bakker, and J. M. 
Buchanan. c1983, 225p 


One of the problems associated with the development 
of coal resources is the radation of surface and 
ga quality, particularly at strip mine sites. 

his is often of greatest importance on the prairies 
where surface water supplies are short and coal 
seams may be the best groundwater aquifers in the 
area. The report discusses the relationship between 
the organic geochemistry, microbiology, and inorganic 
geochemistry of ground and surface waters associat- 
ed with strip mining for coal in Alberta. It covers the 
influence of spoil material on the organic chemistry of 
surface and groundwaters, the aqueous organic chem- 
istry of undisturbed coal aquifers, the significant differ- 
ence (if any) in | romance found in reclaimed mine 

sites between mountain and prairie regions, and 
the effect of Revert on organic water analyses. The 
study looked at a prairie site at Wabamun, mining sub- 
bituminous C coal, and a mountain coal mine mining a 
higher grade of bituminous coal at Canmore. 


150,075 

MIC-91-03094/GAR PC E07/MF E01 
LAC Minerals Limited, Fredericton (New Brunswick). 
Extension of the Mount Pleasant tin deposit, Char- 
lotte County, New Brunswick, part |. 

Open file report no. 91-4. 

c1991, 50p 

Fold. maps not filmed. 


The objective of this project was to evaluate the Mount 
Pleasant Mining License outside the well-explored 
North Zone and Fire Tower Zone for the presence of 
tin mineralization. An area east and north-east of the 
North Zone was selected based on the presence of 
radiometric and/or IP anomalies. Deep vertical dia- 
mond drilling was used to explore the area and collect 
core samples for analysis. The report describes the 
methodology, findings, and recommendations of this 
research. 


150,076 

MIC-91-03123/GAR PC E07/MF E01 
Alberta Environment. Research Management Division, 
Edmonton. 

Structure of a traditional baseline data system. 
AOSERP report no. 3. 

©1976, 41p 


The purpose of this research was to determine wheth- 
er appropriate data exists for development of a com- 
prehensive statistical baseline data system for the Ath- 
abasca Oil Sands region. The purpose of a baseline 
data system would be to facilitate the development of 
a comprehensive body of knowl on human envi- 
ronment in the Athabasca Oils Sands region that 
would be able to monitor aspects of social change 
stimulated by the resource development. The research 
objectives included: A review and assessment of data, 
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including the Statistics Canada census; evaluation of 
weaknesses and deficiencies in existing data sources; 
and recommendations. 


150,077 

MIC-91-03131/GAR PC E12/MF E01 
Nova Scotia Dept. of Mines and Energy, Halifax. 

Nova Scotia. Dept. of Mines and Energy: Annual 
report 1987-88. 

c1988, 143p 


This annual report describes the organization and per- 
sonnel of the department. It reviews the activities of 
both the mining and energy areas ——_ 
engineering, development, legislation, publications, 
and mineral production information. 


150,078 

MIC-91-03232/GAR PC E12/MF E01 
Ontario. Mining Health and Safety Branch, Toronto. 
Safety in Ontario mines: Submission to the Stand- 
ing Committee on Resources Development. 

c1988, 147p 


This submission on Ontario mine safety includes the 
following chapters: Overview of mining in Ontario; 
Mining Health and Safety Branch of the Ontario Minis- 
try of Labor; Previous commissions and inquiries; Con- 
sultative mechanisms; Mining accidents: Causes and 
contributing factors; Education, engineering and en- 
forcement; Emergency preparedness and mine 
rescue; and Future directions and initiatives. Appendi- 
ces summarize the status of recommendations from 
previous commissions and inquiries. 


150,079 
MIC-91-03295/GAR PC E07/MF E01 
Alberta Oil Sands Technology and Research Authority, 


Calgary. 

Alberta heavy oil, oil sands and enhanced recov- 
ery: Experimental pilot projects, February, 1990. 

B. E. Hill, and B. S. Anderson. c1990, 73p 

Fold. maps not filmed. 


This survey provides detailed coverage of all of Alber- 
ta’s 65 active or recently suspended in situ heavy oil, 
oil sands and enhanced oil recovery pilot projects. 
Twelve of the 65 are recent or new experimental hori- 
zontal drilling projects. Each pilot project listed con- 
tains detailed descriptions of reservoirs and field facili- 
ties; the well pattern; a project-specific description of 
the enhanced oil recovery process employed; histori- 
cal documentation of the engineering events associat- 
ed with the project; and a description of important ad- 
justments made to improve the process performance. 


150,080 

MIC-91-03306/GAR PC E07/MF E01 

Atomic Energy Control Board, Ottawa (Ontario). 

Physical characteristics and solubility of long- 

lived airborne particulates in uranium producing 

and manufacturing facilities: A report upon com- 

— of the extension to phase | of the study. 
esearch report no. INFO-0363-1. 

R. Robertson, and S. Jones. c1989, 21p 


Study of the rate of dissolution in simulated lung fluid 
of uranium from 3 different ore matrices and from re- 
fined uranium dioxide in an essentially all teflon extrac- 
tion apparatus; the rate of dissolution of thorium from a 
nickel metal/2 percent thoria mixture; the effect. of 
neutron irradiation of the studied materials upon the 
dissolution rates; and the adsorptions of the radioiso- 
tope tracers barium 133 (substitute for radium), lead 
203 and thorium 234 upon the extraction system com- 
ponents. 


150,081 

MIC-91-03307/GAR PC E07/MF E01 
Atomic Energy Control Board, Ottawa (Ontario). 
Physical characteristics and solubility of long- 
lived airborne particulates in uranium producing 
and manufacturing facilities: A report upon com- 
pletion of phase | of the study. 

Research report no. INFO-0363. 

R. Robertson, and S. Jones. c1988, 26p 


The Atomic Energy Control Board is carrying out a 
broad study of the in vitro lung fluid solubility behaviour 
of workplace aerosols of radiological health concern in 
the Canadian uranium industry. Radionuclides of inter- 
est include uranium-238, thorium-230, radium-226, 
and lead-210. This report presents a summary of the 
results of Phase |, which studied the sensitivity of solu- 
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bility rate to lung fluid pH changes from pH7-8; the 
roles of coprecipitation and adsorption and their influ- 
ence upon solubility measurements; the importance of 
lung fluid flow rate and its relationship to possible solu- 
bility saturation effects; and the effect of fast neutron 
irradiation upon solubilities. 


150,082 

MIC-91-03310/GAR PC E12/MF E01 
Senes Consultants, Willowdale (Ontario). 
Determination of radon flux rates in a uranium 
mine, Cluff Lake, Saskatchewan. 

Report no. INFO-0347. 

c1989, 186p 


In 1986, the Atomic Energy Control Board completed a 
project in which a computer model (VENTRAD) was 
developed to model underground mine ventilation sys- 
tems. The accuracy of the radon/radon daughter con- 
centration predictions by the computer model depend 
on the input parameters describing the radon source 
term. At present, there is a lack of reliable data on 
radon sources in general and in uranium mines in par- 
ticular. This study determined the flux of radon emitted 
per unit surface area in selected locations of Amok 
Ltd.’s underground Cluff Lake uranium mine; meas- 
ured parameters that can have an influence on radon 
flux; tested the VENTRAD computer program using 
the input parameters measured in the mine; and deter- 
mined the total flux of radon per unit surface area from 
the total amount of radon exhausted from the mine 
and the total surface area of the mine openings. 


150,083 

MIC-91-03370/GAR PC E12/MF E01 
Saskatchewan. Petroleum and Natural Gas Branch, 
Regina (Canada). 

Mineral statistics yearbook, 1987. 

Miscellaneous report no. 88-3. Annual publication. 
c1988, 165p 


Annual report on production, sales, provincial revenue, 
and value of crude oil, natural gas, liquefied petroleum 
gas, coal, potash, sodium sulphate, salt, sand, gravel 
and clay products, and metallic minerals such as gold 
silver, copper, zinc, cadmium and uranium. Drilling 
data and historical summaries of annual well comple- 
tions and abandonments are given. 


150,084 

MIC-91-03413/GAR PC E12/MF E01 
James MacLaren Industries Inc., Edmonton (Alberta). 
Assessment of data management alternatives for 
the Alberta Oil Sands Environmental Research 
Program, part Il: Project information catalogue. 
AOSERP report no. PM-4. 

c1979, 191p 


Since the inception of the Alberta Oil Sands Environ- 
mental Research Program, vast amounts of raw data 
have been collected by many projects. This data 
comes in many forms at different locations in Canada. 
This report presents recommendations for a data man- 
agement system and a data information cataloge. The 
cataloge is divided into air, human, land and water, 
with an index at the inning of each section. Data 
sheets contain information on fiscal year of comple- 
tion, last time the data sheet was updated, project 
number, research group, title, terms of reference, or- 
ganization conducting the research, level of effort to 
date, starting and completion dates, location, informa- 
tion contact, types of data collected, project status and 
comments on the project. 


150,085 
PB91-193698/GAR PC A04 
Bureau of Mines, Washington, DC. 

Availability of Federally Owned Minerals for Explo- 
ration and Development in Western States: 
Nevada, 1985. 

Special rept. 

W. D. Crandell, and M. M. Hamilton. 7 Mar 91, 63p 
BUMINES-SP-2-91 


The Bureau of Mines inventoried Federal mineral lands 
in Nevada and classified them in detail, section by sec- 
tion, according to their availability for mineral explora- 
tion and development as affected by legal restrictions 
and agencies’ management practices. The Bureau 
also identified areas of the State showing significant 
metallic deposits with associated known mineral de- 
posit areas (KMDAs) and areas underlain by rock for- 
mations conducive to oil, gas, and geothermal re- 
sources. The information is shown on maps that spa- 


tially compare the availability for mineral entry of Fed- 
eral mineral land with these KMDAs to demonstrate 
the extent and severity of restrictions on mineral entry. 
Nevada contains 70.3 million acres, 60.7 million of 
which (86%) is Federal mineral land. About 13.5 mil- 
lion acres of the land is within KMDAs that host moder- 
ate- to high-value locatable mineral deposits. 


150,086 


PB91-193995/GAR 
Geological Survey, Denver, CO. 
Mineral Resources of the Blue Canyon and 
Owyhee Breaks Wilderness Study Areas, Malheur 
County, Oregon. 

Bulletin. 

D. B. Vander Meulen, V. E. Barlock, P. S. Plumley, J. 
G. _— and A. Griscom. 1990, 38p USGS-BULL- 
1741- 

Library of Congress catalog card no. 90-3902. Pre- 
wig Sg cooperation with Bureau of Mines, Washing- 
ton, DC. 


PC A03/MF A01 


The U.S. Geological Survey and the U.S. Bureau of 
Mines conducted field studies of 12,700 acres and 
13,100 acres, respectively, in the contiguous Blue 
Canyon (OR-003-073) and Owyhee Breaks (OR-003- 
059) Wilderness Study Areas; the areas are adjacent 
to and include part of the Owyhee River in eastern 
Oregon. Fieldwork was conducted by the U.S. howe § 
ical Survey during 1985 and 1988 and by the U.S. 
Bureau of Mines during 1988 to appraise the identified 
mineral resources (known) and assess the mineral re- 
source potential (undiscovered) of the study area. The 
southern part of the Blue Canyon Wilderness Study 
Area contains identified resources of jasper and perlite 
and occurrences of bentonite. The Owyhee Breaks 
Wilderness Study Area contains occurrences of ben- 
tonite, jasper, and zeolite minerals. In the northern part 
of the study area, an area underlain by silicified lithic 
tuff has high mineral resource potential for gold, silver, 
mercury, and molybdenum. Silicified and brecciated 
tuffs exposed along two north-trending fault zones in 
the east-central part of the study area have high miner- 
al resource potential for gold, mercury, and molybde- 
num. Rocks exposed along the west side of the 
Owyhee River in the western part of the study area 
have high mineral resource potential for gold in volcan- 
ic- and sediment-hosted hot-spring deposits. The rest 
of the study area has moderate mineral resource po- 
tential for gold in volcanic- and sediment-hosted de- 
posits. 


150,087 


PB91-199091/GAR PC A03/MF A01 

— Hogeschool Delft (Netherlands). Dietz 
ab. 

Nitrogen Gas Injection. Final Report. 

J. Hagoort, and D. M. Boersma. Jun 89, 17p 


The report presents an executive overview of the main 
results and achievements of the Nitrogen Gas Injec- 
tion project carried out at the Delft University of Tech- 
nology, Faculty of Mining and Petroleum Engineering. 
Nitrogen injection is a relatively new enhanced misci- 
ble oil recovery process. At sufficiently high pressures 
nitrogen may become miscible with oil. Displacement 
of oil by nitrogen under miscible conditions may bring 
about excellent microscopic displacement efficiencies. 
The main applications of nitrogen injection are in deep 
oil and condensate-gas reservoirs (e.g. North Sea). In 
oil reservoirs nitrogen injection may be applied as a 
secondary or tertiary process. In the secondary mode 
it may replace water or hydrocarbon gas injection. In 
the tertiary mode, nitrogen injection is applied to recov- 
er oil left behind by a conventional waterflood. In con- 
densate-gas reservoirs nitrogen may be used as a sub- 
stitute for dry gas in gas-cycling projects. In these 
projects the reservoir pressure is maintained above 
the dewpoint pressure to prevent unwanted conden- 
sate dropout in the reservoir. In the context of the 
project the authors have carried out an extensive liter- 
ature survey on miscible flooding. Miscible processes 
have a long history in petroleum engineering and the 
general concepts are very well documented. Specific 
information on nitrogen injection is scarce, however, 
particularly on phase behavior and fluid flow. 


150,088 


PB91-199109/GAR PC AO5/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mining and Petroleum Engineering. 





Sharp Interface Modeling for Steam Drive Recov- 
ery of Oil. 

J. Bruining, C. J. van Duyn, and C. T. S. Palmgren. 
May 90, 80p 


In sharp interface models the transition zones be- 
tween phases flowing in a porous medium are disre- 
garded. The models are particularly useful under field 
conditions where transition zones are small with re- 
spect to the other dimensions of the reservoir. Sharp 
interface models are often used in groundwater flow 
(salt/fresh) problems. With the proliferation of reser- 
voir simulators and extensive use of the powerful tech- 
nology by the industry the usefulness of the simpler 
models to petroleum engineering problems is under- 
rated. In the r , equations for the exact flow field, 
which require a finite element program for its solution, 
and equations for the approximate flow field have been 
derived. In the case of an approximate flow field ana- 
lytical solutions can be found that describe both an 
overrunning steam tongue and underrunning water 
tongue. Numerous example calculations both for the 
exact flow field and the approximated flow field are 
shown. The example calculations serve to illustrate the 
effects of a varying temperature field, and thus viscosi- 
ty field, in the fluid zone and of capillary forces. Various 
methods to incorporate heat losses in the sharp inter- 
face models are discussed. 


150,089 

PB91-199117/GAR PC AO5/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mining and Petroleum Engineering. 

Competition between Steamdrive and Waterdrive 
for the Recovery of Low Viscosity Oils. 

Final rept. 1 Sep 86-1 Sep 89. 

J. Bruining, C. T. S. Palmgren, and P. H. van der 
Kleijn. May 90, 85p 


The main objective of the project was to critically 
evaluate an earlier suggestion by Blevins (1984) stat- 
ing that steamflooding, which is applied routinely to the 
recovery of heavy oil can also be applied economically 
to the recovery of medium recovery oil, i.e., can com- 
pete with waterflooding. In the project the original em- 
phasis was on sweep enhancement owing to a more 
favorable effective mobility ratio when a distillable oil 
bank is present. During the project this aspect was 
studied in a somewhat broader context by also consid- 
ering other factors that contribute to a sweep en- 
hancement such as capillary effects, heating of the 
fluid zone and heat exchange effects with cap and ba- 
serock. 


150,090 

PB91-199935/GAR PC A02/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Micronuclei in Epithelial Cells from Sputum of Ura- 
nium Workers. 

Journal article. 

D. P. Loomis, C. M. Shy, J. W. Allen, and G. 
Saccomanno. c1990, 10p EPA/600/J-90/507 

Pub. in Scandinavian Jni. of Work, Environment and 
Health, v16 n5 p355-362 Oct 90. Prepared in coopera- 
tion with North Carolina Univ. at Chapel Hill. Dept. of 
Epidemiology, and Saint Mary’s Hospital and Medical 
Center, Grand Junction, CO. Sponsored by National 
Cancer Inst., Bethesda, MD. 


The exfoliated-cell micronucleus (MN) assay was used 
to assess cytogenetic effects of exposure to radon 
progeny and cigarette smoke among 99 Colorado pla- 
teau uranium workers. Subjects were selected at 
random from employees in underground and open-pit 
uranium mines, ore mills, laboratories, and offices par- 
ticipating in a sputum screening program from 1964- 
88. The prevalence of cells with MN was determined 
by scoring one sputum specimen for each worker. 
Data obtained by interview were used to classify expo- 
sure to radon progeny and smoking at the time sputum 
specimens were taken. Underground miners were con- 
sidered exposed to radon progeny, and others were 
considered unexposed. Neither radon progeny expo- 
sure nor cigarette smoking had any appreciable effect 
on the prevalence of cells with MN; crude prevalence 
ratios were 1.0 (95% Cl 0.7-1.4) and 0.9 (95% CE 0.6- 
1.3), respectively. The effects of radon and smoking 
were not confounded by each other or by age, and 
there was no evidence of peat between exposures. 
The findings appear to cast doubt on the epidemiologi- 
cal utility of a sputum-based MN assay for studies of 
other populations exposed to occupational or environ- 
mental lung carcinogens. 
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PB91-200485/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Evaluation of the Safety of the CSE SR-100 Seif- 
Contained Self-Rescuer. 

Report of investigations/1991. 

R. W. Watson, R. L. Brewer, W. J. Doyak, and A. L. 
Furno. 1991, 32p BUMINES-RI-9333 

See also PB91-160895. Library of Congress catalog 
card no. 90-2489.Color illustrations reproduced in 
black and white. 


A belt-wearable self-contained self-rescuer (SCSR) 
manufactured by the CSE Corp. and designated the 
SR-100 was evaluated for safety in the underground 
mine environment by the U.S. Bureau of Mines. The 
evaluation consisted of laboratory tests on the chemi- 
cals contained in the unit and field trials to simulate the 
mine environment. The report summarizes the test re- 
sults and compares the results with those from earlier 
tests with chemical and compressed oxygen self-res- 
cuers. It was concluded that the new SCSR did not 
pose any different or more severe hazards than the 
earlier units. In view of the mine-proven safety record 
of the SCSR’s now in service, no reason could be 
found to disallow use of the belt-wearable unit. 


150,092 


PB91-200493/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Subsidence Over the End of a Longwail Panel. 
Report of investigations/1991. 

P. W. Jeran, and V. Adamek. 1991, 14p BUMINES- 
RI-9338 

Library of Congress catalog card no. 90-2634. 


Subsidence was monitored by the U.S. Bureau of 
Mines over the ends of longwall panels operating in 
the Pittsburgh, Kittanning, and No. 2 Gas Coalbeds of 
the northern Appalachian Coal Basin. The final subsid- 
ence over the finishing ends of three panels in the 
Pittsburgh Coalbed is compared with the subsidence 
measured over the rib at these panels. The character- 
istics of subsidence are different. At Mine A, data over 
the start of a longwall panel show similar characteris- 
tics to the subsidence measured over the rib. Subsid- 
ence over the finishing ends of panels in the Kittanning 
and No. 2 Gas Coalbeds are also different from the 
subsidence over the rib. The use of a subsidence pre- 
diction model based on data gathered over the rib of a 
panel will not yield accurate results if it is applied to the 
finishing end of a longwall panel. Acceptable results 
may be obtained along the centerline over the starting 
end of a panel. 


150,093 


PB91-200501/GAR 

Bureau of Mines, Washington, DC. 
Transfer Mechanics of Full-Column Resin-Grouted 
Roof Bolts. 

Report of investigations/1991. 

S. C. Tadolini, and R. C. Dyni. 1991, 20p BUMINES- 
RI-9336 

Library of Congress catalog card no. 90-2502. 


PC A03/MF A01 


The U.S. Bureau of Mines conducted a laboratory in- 
vestigation designed to evaluate the stress and defor- 
mation characteristics of fully grouted roof buolts sub- 
jected to various magnitudes of end loadings. The ex- 
periment and subsequent analysis were completed, 
utilizing axial deformation data obtained ultrasonically 
from forty-one 4-ft, grade 40 roof bolts, with a total of 
132 measurement locations along the lengths of the 
bolts. The ultrasonic measurement instrumentation 
used in the investigation allowed for elongation meas- 
urements without requiring extensive bolt modifica- 
tions. The results indicate that approximately 39 per- 
cent of the applied end load dissipated within the first 
3.4 inch of the bolts. However, only 3 percent of the 
applied load was realized beyond 28 inches of the 
grout column. Data are presented individually for every 
6-inch increment of bolt length; analysis was per- 
formed using statistical, nonlinear equations devel- 
oped for 5,000- and 8,000-Ib loading conditions. 


150,094 


PB91-200519/GAR PC A04/MF AO1 
Bureau of Mines, Denver, CO. Minerals Availability 
Field Office. 
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Availability of Primary Nickel in Market-Economy 
Countries. A Minerals Availability Appraisal. 
Information circular/1991. 

D. |. Bleiwas. 1991, 61p BUMINES-IC-9276 


The U.S. Bureau of Mines has evaluated the potential 
availability of nickel from 36 deposits or districts in 16 
market-economy countries, analyzing more than 95 
pct of production in those countries. The study indi- 
cates the quantity of nickel available on the basis of 
net production costs and total costs (DCFROR). Costs 
of production are expressed in dollars per pound of 
recovered nickel. The study also indicates sensitivities 
of the cost of production to energy, labor, and other 
factors. The studied deposits properties contain 
approximately 33 Mmt of recoverable nickel. About 
26Mmt can be produced at $2.50/Ib or less with a 0- 
pct DCFROR. Approximately 7 Mmt of nickel is poten- 
tially recoverable from sulfide its, of which about 
6.3 Mmt could be produced at $2.50/Ib or less at a 0- 
pct DCFROR. The price of nickel averaged about $6/ 
lb in 1988. Sensitivity studies performed for both later- 
ite and sulfide deposits indicate that the total cost of 
producing nickel from laterites is most sensitive to in- 
creases in energy costs and that the total cost of pro- 
ducing nickel from sulfide deposits is most sensitive to 
increases in labor costs; sulfides are also affected by 
changes in revenues from byproducts. 


150,095 


PB91-200543/GAR 

Bureau of Mines, Washington, DC. 
Flywheel-Powered Shuttle Car. 
Report of investigations/1991. 

J. R. Bartels, W. D. Mayercheck, and J. A. Hummer. 
1991, 43p BUMINES-RI-9329 

Library of Congress catalog card no. 90-2346. 


PC A03/MF A01 


The report describes the development, system-by- 
system evaluation, and preliminary surface testing of a 
flywheel-powered shuttle car. The use of a self-con- 
tained. flywheel power source has the potential to 
eliminate the numerous safety and routing problems 
associated with tethered mobile equipment. An alter- 
native to conventional power cable systems was de- 
veloped consisting of the world’s first seven-rotor 
stacked-flywheel system capable of storing 6 kW h of 
energy at 16,700 rpm. Numerous interdependent sys- 
tems were necessary for successful interfacing with a 
conventional shuttle car. Each system was evaluated 
and tested individually. Finally, the entire shuttle car 
was surface-tested. The tests indicated that the fly- 
wheel energy system can function and operate a shut- 
tle car. The economics of the system and the design of 
required support systems were not addressed in the 
project. 


150,096 

PB91-201020/GAR 

Bureau of Mines, Washington, DC. 
Mining Technology for Lunar Resource Utilization. 
J. A. Siekmeier, and E. R. Podnieks. Jul 90, 75p 


PC A04/MF A01 


The report focuses primarily on surface mining since 
surface mining is expected to precede the under- 
ground mining. The report outlines some of the basic 
issues that must be considered when designing a lunar 
mining system. It also proposes a surface mining sce- 
nario emphasizing teleoperated and automated mobile 
equipment. Equipment flexibility and synergism are 
considered paramount to allow the equipment to mine 
a variety of resource deposits as well as enable the 
mining equipment to be utilized as supportive con- 
struction equipment. The surface mining scenario in- 
volves the following operations: erecting prefabricated 
structures at the processing site, excavating regolith 
from an open pit, transporting and beneficiating the 
mined materials, extracting oxygen and hydrogen, and 
disposing of tailings. The lunar atmosphere and 
ground conditions contrast sharply with the terrestrial 
environment. These effects must be included in every 
design consideration related to lunar mining. 


150,097 

PB91-205757/GAR PC A08/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Applied Physics. 

Estimation of Macro Velocity Models by Wave 
Field Extrapolation. 

Doctoral thesis. 

H. Cox. c1991, 175p ISBN-90-9003926-0 

Summary in Dutch. 
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In the modern view of seismic processing it is realized 
that accurate information (structural, stratigraphic, lith- 
ologic) on the subsurface can only be obtained if the 
wave fields, measured at the surface, are downward 
extrapolated to the subsurface grid points (depth 
points) of interest. Therefore, modern seismic proc- 
essing may be referred to as depth-oriented. Wave 
field extrapolation is required in depth point-oriented 
processing. Wave field extrapolation in general and 
shot record redatuming in particular play an important 
role in the depth point-oriented macro model estima- 
tion procedure that has been developed. Therefore 
Chapter 2 is dedicated to the explanation of shot 
record redatuming. In Chapter 3 an overview is given 
on existing macro model estimation techniques. The 
heart of the thesis is Chapter 4, where the theory on 
the investigated macro model estimation scheme is 
presented. Finally, the method is illustrated in Chapter 
5, where it is applied to numerically simulated (finite 
difference) data, to data that have been recorded in a 
controlled environment (water tank) and to real data. 


150,098 

PB91-206367/GAR PC A14/MF A02 
Colorado School of Mines, Golden. Dept. of Petroleum 
Engineering. 

Production Management Techniques for Water- 
Drive Gas Reservoirs. Review of Northeast Hitch- 
cock Field: Geologic Interpretation. Annual 
Re August 1-December 31, 1990. 

D. Egleston, J. W. Crafton, D. Davis, R. Graves, and 
S. Marinello. 10 Apr 91, 323p GRI-91/0167 

Contract GRI-5090-212-1992 

Sponsored by Gas Research Inst., Chicago, IL. 


The research work during 1990 can be divided into 
three main categories. The first category is the NE 
Hitchcock reservoir characterization review task. NE 
Hitchcock field production and log data were acquired. 
Well by well review of production performance has 
commenced and was being cross-correlated with the 
geologic interpretations. The second —- is the 
reservoir selection task. In the process of selecting 
two water-drive gas reservoir candidates, one hundred 
forty fields located in the Rockies, New Mexico, Mid 
Continent, and Michigan were searched. The reservoir 
selection criteria is: water-drive gas reservoir, location 
near a epee aa outcrop, field size of 5-40 wells, and 
availability of core and modern well logs. The third cat- 
egory is the laboratory investigations. The task in- 
cludes the rock mechanical properties, the phase be- 
havior and sand control parts. In the rock mechanical 
properties part, calibration laboratory work concerning 
Berea cores was accomplished. The equation of state 
and an empirical approach are being used to predict 
initial reservoir gas composition from current produc- 
tion data for the phase behavior part. The sand control 
part was completed with conclusions regarding the 
ability to predict the existence of the plastic failure 
region of an unconsolidated sand near a wellbore. 


150,099 

PB91-206409/GAR PC A04/MF A01 
Stanford Univ., CA. Dept. of Geophysics. 

Uniaxial Com ive Strength in Tight Gas Sand- 
stones and Shales. Topical Report, March 12, 1991. 
D. Jizba. 12 Mar 91, 64p GRI-91/0106 

Contract GRI-5089-211-1842 

Sponsored by Gas Research Inst., Chicago, IL. 


Laboratory tests of uniaxial confined compression 
were performed on tight gas sandstones and shales 
measured in room-dry condition. Using test results, the 
relationship between rock strength and formation 
properties were investigated. In addition to compres- 
sive strength, measurements of static and dynamic 
moduli were made during some of the tests. Based on 
the strength data and petrographic descriptions, two 
regimes were found in the data: (1) For clay volume, 
less than 17 percent (domain of sandstones), strength 
is strongly dependent on confining pressure and po- 
rosity. A relation of brittle strength on confining pres- 
sure and porosity in the sandstones is investigated. (2) 
For clay volume fractions greater than 17 percent 
(domain of shalely sandstones and shales), strength is 
sensitive to confining pressure and weakly sensitive to 
clay content. Strength in shaley sandstones and 
shales depends on confining pressure and clay con- 
tent. A correlation is also observed between velocity 
and strength which depends on confining pressure 
and clay content. 


150,100 
PB91-206425/GAR 
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PC A14/MF A02 


Texas Univ. at Austin. Bureau of Economic Geology. 
Geologic and Hydrologic Controls on the Occur- 
rence and Producibility of Coalbed Methane, Fruit- 
land Formation, San Juan Basin. Topical Report, 
August 1987-July 1990. 

W. B. Ayers, W. R. Kaiser, S. E. Laubach, W. A. 
Ambrose, and R. W. Baumgardner. Mar 91, 320p 
GRI-91/0072 

Contract GRI-5087-214-1544 

Sponsored by Gas Research Inst., Chicago, IL. 


Coalbed methane resources in the Fruitland Formation 
of the San Juan Basin are estimated to be between 43 
and 49 trillion cubic feet (Tcf). The technology required 
to exploit the resource is in the developmental stage; 
the goal of the study was to relate coalbed methane 
occurrence and producibility to geologic and hydrolog- 
ic settings, leading to models for exploration and pro- 
duction. The models developed in the study should 
reduce the cost of exploration, optimize production of 
the large unconventional energy resource, and ensure 
a supply of natural gas at a reasonable cost. 


150,101 

PB91-206466/GAR PC A04/MF A01 
Texas A and M Univ., College Station. 
Evaluation of Formation Permeability Using Time 
Lapse Measurements during and After Drilling. 
Annual Report, December 1990. 

S. A. Holditch, J. T. Dewan, E. R. Hunt, and M. E. 
Chenevert. Dec 90, 71p GRI-91/0036 

Contract GRI-5089-260-1861 

Prepared in cooperation with Hunt (Ercill) and Associ- 
ates, Inc., Houston, TX., and Texas Univ. at Austin. 
Sponsored by Gas Research Inst., Chicago, IL. 


The research project is designed to study the mecha- 
nisms controlling mud filtrate invasion and to develop 
correlations for estimating formation permeability from 
time lapse logging measurements. The genesis of the 
project came from research performed at Texas A&M 
University plus data gathered since 1986 by the GRI 
Tight Gas Sands program in east Texas. Multiple log- 
ging runs have been made on several GRI cooperative 
research wells and Staged Field Experiment wells. 
Data from previous GRI experiments clearly show the 
effects of mud filtrate invasion upon the readings from 
openhole geophysical logs. To improve upon previous 
research, the authors are now measuring the perme- 
ability of typical mudcakes that form on low permeabil- 
ity formations. During 1990, the authors have devel- 
oped new methods of measuring mudcake permeabil- 
ity and have demonstrated that mudcakes form very 
slowly on formations with absolute permeability values 
less than 1 md. They also plan to compile a catalog of 
radial response functions for a variety of openhole log- 
ging tools and MWD tools. The mudcake permeability 
data and radial response functions will be used in a 
finite difference numerical simulator to evaluate data 
from field experiments. The first field experiment will 
occur in 1991 at the Mobil Lake Creek Field. The 
annual report presents a detailed discussion of the re- 
— goals and research results achieved during 


150,102 

PB91-206474/GAR PC A09/MF A01 
Taurus Exploration, Inc., Birmingham, AL. 

Rock Creek Methane from Multiple Coal Seams 
Completion Project. Topical Report. Rock Creek 
Coalbed Methane Data Summary, December 1990. 
F. X. Dobscha, A. L. Headley, S. W. Lambert, J. B. 
Lanier, and J. C. Robb. cDec 90, 192p GRI-90/0091 
Contract GRI-5087-214-1457 

Portions of this document are not fully legible. Spon- 
sored by Gas Research Inst., Chicago, IL. 


The Multiple Coal Seams Completion Project is a joint 
venture, oe the drilling, completion, testing, 
stimulation, and production procedures for the eco- 
nomic production of methane from multiple coal 
seams. The report summarizes research conducted at 
Rock Creek to date. Much geologic and reservoir char- 
acterization of the project site has been performed to 
provide a basis for stimulation design, production anal- 
ysis and reservoir testing. Geologic characterization in- 
cluded stratigraphic and structural evaluation along 
with coal cleat, rock joint, seam thickness, coal meth- 
ane content, coal chemistry and coal petrography 
studies. Extensive reservoir data has been collected 
from permeability testing, hydrologic testing, stress 
testing, production and pressure monitoring, and a gas 
and water analysis program. Stimulation design and 
post testment diagnostics have been performed to op- 
timize stimulation designs. 
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AD-A235 119/5/GAR PC A09/MF A02 
Corps of Engineers, Dallas, TX. Southwestern Div. 
Annual Report 1990 Reservoir Control Center 
Southwestern Division. 

Final rept. 1 Oct 89-1 Sep 90. 

Jan 91, 196p 


This report presents activities and accomplishments of 
the Southwestern Division (SWD) of the Army Corps of 
Engineers as related to reservior regulation and water 
management activities throughout 1990. Detailed 
summaries of reservoir conditions, water quality activi- 
ties, minutes of coordinating committee meetings and 
minutes of the 1990 Annual Reservoir Control Center 
meeting are also included. SWD includes New Mexico, 
Texas, Louisiana, Arkansas, Oklahoma and portions of 
Colorado, Kansas amd Missouri. 


150, 104 

DE91010731/GAR PC A03/MF A01 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Kit fox experimental studies at the Naval Petrole- 
um Reserves in California. 

J. H. Scrivner, G. Warrick, and K. Hammer. 1991, 
27p EGG-10617-2087, CONF-9102105-2 

Contract ACO8-88NV10617 

1991 annual meeting of the western section of the 
Wildlife Society, Sacramento, CA (USA), 7-9 Feb 1991. 
Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy’s Naval Petroleum Re- 
serves are located in southwestern Kern County, Cali- 
fornia. In 1987, the US Fish and Wildlife Service ren- 
dered a Biological Opinion which concluded that con- 
tinued petroleum development on Naval Petroleum 
Reserve No. 1 (NPR-1) would not likely jeopardize the 
continued existence of endangered species on the Re- 
serve. The Fish and Wildlife Service did express con- 
cern, however, about a decline in the number of San 
Joaquin kit foxes found on the Reserve since studies 
began in 1979. Beginning in 1988, DOE initiated some 
experimental studies, which were based in part on re- 
search needs and the concerns expressed by the Fish 
and Wildlife Service. This paper briefly reviews two 
studies that are in progress and a third that was recent- 
ly initiated. These studies are: (1) Supplemental food 
study to investigate the effects of food supplies on sur- 
vivorship, sources of mortality, and reproductive suc- 
cess; (2) Kit fox reintroduction project to develop tech- 
niques to reintroduce foxes into areas where they no 
longer exist; and (3) Artificial den study to evaluate the 
use of artificial dens by kit foxes and the effect den 
density has on fox survival. 


150, 105 

DE91010764/GAR PC A03/MF A01 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Kit fox population trends at the Naval Petroleum 
Reserves in California. 

T. T. Kato, J. H. Scrivner, G. Warrick, and B. Cypher. 
1991, 28p EGG-10617-2088, CONF-9102105-1 
Contract ACO8-88NV10617 

1991 annual meeting of the western section of the 
Wildlife Society, Sacramento, CA (USA), 7-9 Feb 1991. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The San Joaquin kit fox was listed as an a 


subspecies following passage of the Endangered Spe- 
cies Protection Act of 1966, and further classified as 
rare under the California Endangered Species Act of 
1970. The San Joaquin kit fox occurs on the Naval Pe- 
troleum Reserves in California administered by the De- 
partment of Energy (DOE). A long term kit fox popula- 
tion monitoring program was initiated as part of DOE’s 
mitigation strategy to comply with the Endangered 
Species Act. In addition to monitoring kit fox popula- 
tions, the program includes assessments of kit fox 
prey density and assessments of predator abundance. 
The objectives of this study were to: describe the long 
term changes in the kit fox population on the Reserves 
and assess the roles of coyotes and lagomorphs in kit 
fox population dynamics. When the fox population on 
NPR-1 declined between 1980 and 1984, it appeared 
to have been negatively impacted by a declining prey 
base (lagomorphs) and an increasing coyote popula- 
tion. Declining lagomorph densities may have been a 
more important factor because as coyote numbers de- 
clined between 1985 and 1990, the kit fox population 
remained stable. The fox population on NPR-2 re- 





mained ata ae and more stable level than the pop- 
ulation on NPR-1. The factors determining the higher 
densities and greater stability of the fox population on 
NPR-2 are unknown. 


150, 106 
DE91771923/GAR PC A07/MF A01 
Planenergi S/1, Aarhus (Denmark). 

Reduktion af boligernes vandforbrug spilde- 
vandsafledning. (Reduction of domestic water 
consumption and waste water draining). 

Aug 90, 139p NEI-DK-525, ISBN 87-982608-4-7 

In Danish. 

U.S. Sales Only. 


Techniques for reducing the water comsumption and 
waste water draining in households and the status of 2 
urban areas are described. (CLS) 38 refs. 


150, 107 

DE91774538/GAR PC A09/MF A02 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 

Distribution studies ~~ — and sheliduck in the 
Severn Estuary. Parts 

N. A. Clark. 1990, 1988p. ETSUTID. 4076 

U.S. Sales Only. 


The project had three main objectives: 1. to obtain a 
second winter of comprehensive data relating to the 
overall numbers and patterns of low tide distribution of 
waders and Shelduck throughout the Severn Estuary 
in the United Kingdom, 2. to obtain information span- 
ning the tidal cycle on the usage of intertidal habitat by 
waders and Shelduck at five key sites on the Severn, 
3. Using the information obtained, to refine the conclu- 
sions of the report of the first year of monitoring. 
(author). 


150,108 

MIC-91-02961/GAR PC E07/MF E01 
Ontario Ministry of Natural Resources, Toronto. 
Biological inventory and evaluation of the Credit 
Forks Area of Natural and Scientific Interest. 

Open file ecological report no. 8902. 

J. Kaiser. c1990, 63p ISBN-0-7729-5912-9 

Fold. maps not filmed. 


The Credit Forks area of Ontario’s Niagara Escarp- 
ment is a designated Area of Natural and Scientific In- 
terest (ANSI). This publication presents an inventory of 
biological life forms in this area. Sections include: In- 
ventory methods, physical setting, vegetation, vegeta- 
tion community descriptions, fauna of the Credit Forks 
ANSI, evaluation of the Credit Forks ANSI, planning 
status, and recommendations. 


150,109 

MIC-91-03010/GAR PC E07/MF E01 
New Brunswick. Dept. of Natural Resources and 
Energy, Fredericton. 

Forest land habitat management in New Bruns- 
wick: Progress report, 1 

Annual Bop lication. 

c1990, 68 


Habitat aot analysis for mature coniferous forest 
will be a component of the mp t | 1992 forest man- 
agement plans for Crown land in N.B. This report is the 
4th semiannual progress report, describing ongoing 
development of forest level management and models, 
the forest management planning exercise, forest 
opening size and adjacency guidelines, white-tailed 
deer winter habitat management, and coordination 
with external agencies. 


150,110 

MIC-91-03069/GAR PC E07/MF E01 
Environmental Protection Service, Ottawa (Ontario). 
Monitoring of marsh vegetation response to a jet- 
fuel spill at Vancouver International Airport. 
Regional manuscript report no. MS90-04. 

A. |. Moody. c1990, 49p 


On March 23, 1988, an area of marsh by the Middle 
Arm of the Fraser River, adjacent to the Vancouver 
International Airport was affected by a spill of jet A fuel. 
This study was undertaken to identify the impacts as- 
sociated with the spill and to gather information which 
could be used for future environmental planning, since 
little background data was available. A literature 
review was conducted to establish background data 
on the properties of hydrocarbon fuels, their impacts 
on vegetation, the physiological response of the vege- 
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tation, the substrate and seasonal effects, and recov- 
ery. An initial site visit was undertaken on April 3, 1988 
to select monitoring stations for heavily and lightly af- 
fected areas and a control area. Vegetation and core 
samples were taken at all sites in April, July and Sep- 
tember and analyses were done to establish the ef- 
fects of the hydrocarbons on the sediments and vege- 
tation. 


150,111 

MIC-91-03070/GAR PC E07/MF E01 

cael and Protection Task Force (Canada), Ottawa 
intario 

Report of the Science and Protection Task Force. 

c1990, 93p 


The Science and Protection Task Force was commis- 
sioned in January 1990 to provide objectives and goals 
that can be incorporated into the Western Region’s 
strategic planning exercise and to propose recommen- 
dations that will provide direction and priorities. This 
report gives an introduction and brief discussion of the 
basic principles or assumptions underlying the recom- 
mendations; describes the scientific and environmen- 
tally related trends that will impact on Western Region 
in the future; analyses the recommendations for bene- 
fit, cost and implementation priorities; and then pre- 
sents a general framework for action. Recommenda- 
tions deal with global change, regional integration, ec- 
ological integrity and sustainability, science and tech- 
nology, relations with other government departments 
and DOE services, tne environmental assessment 
process, law enforcement, public interface, and 
human resource management. 


150,112 

MIC-91-03102/GAR PC E07/MF E01 
Environment Canada, Ottawa (Ontario). 

Canada and the Ramsar Convention: The conven- 
tion on the — of wetlands of interna- 
tional importance: 

=~ 28p SSC- Cwee- 84/1987, ISBN-0-662-54973- 


Text in English and French (Bilingual). 


This brochure describes Canadian wetlands of interna- 
tional importance that come under the Convention on 
the Conservation of Wetlands of International Impor- 
tance, known as the Ramsar Convention. A brief intro- 
duction to Canada’s role under the Convention is given 
followed by a brief description of six of the 17 designat- 
ed wetland areas: Mary’s Point Unit - Shepody Nation- 
al Wildlife Area; Cap Tourmente National Wildlife Area; 
Long Point National Wildlife Area; Last Mountain Lake 
Sanctuary and Wildlife Area; Alaksen National Wildlife 
Area; and Polar Bear Pass National Wildlife Area. 


150,113 
MIC-91-03103/GAR PC E07/MF E01 
— Minister’s Council of Canada, Ottawa (Ontar- 


io). 
Wildlife policy for Cana 
c1990, 31p SSC- CWee 507 1990E, ISBN-0-662- 
18268-5 


This paper presents a policy on wildlife management 
that was developed by federal, provincial and territorial 
governments, aboriginal organizations, wildlife profes- 
sionals, nongovernmental organizations, and the gen- 
eral public. The policy was based on guidelines which 
were reviewed and evaluated in 1988 at the Federal- 
Provincial/Territorial Wildlife Conference. The wildlife 
in this policy refers to all wild organisms and their habi- 
tats and is intended to support an ecosystem ap- 
proach to conservation. 


150,114 
MIC-91-03109/GAR 
Canadian Wildlife Service. Sustainable Development 
Branch, Ottawa (Ontario). 


PC E12/MF E01 


Conservation Strategy Workshop: Proceedings 
(1989: Winnipeg, Man.). 

c1989, 111p 

On cover: An event prior to the conference Environ- 
ment and Economy: Partners for the future. 


The purpose of this pre-conference workshop was to 
examine and discuss the process for developing con- 
servation/sustainable development strategies, to con- 
sider what can be learned from others’ experiences 
developing conservation strategies, and to develop 
recommendations for a more effective conservation 
strategy development process. The edited text of the 
presentations is given here including the workshop 
recommendations. 
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MIC-91-03114/GAR PC E07/MF E01 

—— Wildlife Service. Pacific and Yukon Region, 
Delta (British Columbia). 

Status of trumpeter swans in British Columbia and 

Yukon, summer, 1990. 

Technical report series no. 115. 

R. McKelvey, and J. Hawkings. c1990, 35p SSC- 

CW69-5/115E, ISBN-0-662-18480-7 


This report presents the results of the 1990 survey of 
trumpeter swans in British Columbia and the Yukon. 
Results include survey routes, flying times, numbers of 
swans seen, locations of swan sightings, and observa- 
tions on habitat conditions. 


150,116 

MIC-91-03121/GAR PC E07/MF E01 
Canadian Wildlife Service. Pacific and Yukon Region, 
Delta (British Columbia). 

Use of the Alaksen National Wildlife Area by water- 
fowl, 1973-87. 

Technical report series no. 

J. P. Hatfield. c1991, 92p SSC. CW69-5/ 113E, ISBN- 
0-662-18351-7 


This report summarizes the use by waterfowl of the 
Alaksen National Wildlife Area between 1973 and 
1987. Various crops and management operations in 
relation to their importance to waterfowl use are dis- 
cussed as are field habitats, predators, numbers, and 
social behaviour. The report also includes historical in- 
formation, dates of fall arrivals, dates of spring depar- 
tures, and numbers of waterfowl. Future management 
and research options are reviewed. 


150,117 

MIC-91-03320/GAR PC E12/MF E01 
Translation Bureau. Terminology and Linguistic Serv- 
ices Branch, Ottawa (Ontario). 

French nomenciature of North American birds. 
Terminology bulletin no. 202. 

H. Ouellet, M. Gosselin, and J. P. Artigau. c1990, 
149p SSC-S52-2/202, ISBN-0-660-55824-6 

Text in English and French (Bilingual). Joint project of 
the Canadian Museum of Nature and the Dept. of the 
Secretary of State of Canada. 


The purpose of this terminology bulletin is to provide a 
technical name for each bird species mentioned in the 
6th edition of the ‘Checklist of North American birds’ 
and its supplements. Bird names are listed in taxonom- 
ic order by Latin name, indicating for each its French 
and English equivalents. The bulletin also provides in- 
dexes for: Latin terms, generic name, English generic 
name, French generic name, English synonyms, and 
French synonyms. 


150,118 

MIC-91-03375/GAR PC E07/MF E01 
Joint Secretariat. Wildlife Management Advisory Coun- 
cil, Inuvik, NWT. 

Joint Secretariat. Wildlife Management Advisory 
Council: Annual report 1988-89. 

c1989, 20p 


The Wildlife Management Advisory Concil was formed 
in 1987 after the signing of the Inuvialuit Final Agree- 
ment. This second annual report covers the activities 
of the Council, including a summary of its role, the 
meetings held, the progress made on a conservation 
and management plan for the Western Arctic Region, 
quotas for wildlife harvesting, legislation changes, re- 

search proposals and publications. Financial data is in- 
cluded. The role of the Council as set out in the Agree- 
ment and its membership is also included. 


150,119 

MIC-91-03403/GAR PC E12/MF E01 
Alberta Oil Sands Environmental Research Program, 
Edmonton. 

Review and assessment of vegetation information 
for the AOSERP study area. 

O. A. Steen. c1980, 116p 


Vegetation maps were prepared in 1976 for the entire 
Alberta Oils Sands Environmental Research Program 
(AOSERP) study area at a scale of 1:50,000. The 
maps outlined the distribution of major vegetation 
pes and were intended for general use in planni 
and design of projects. However, the level of detail 
was not sufficient for some projects. This report re- 
viewed and summarized available literature related to 
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vegetation types and habitats of the AOSERP study 
area, including the earlier maps and the vegetation 
classification devel by Stringer (1976); described 
the results of a small pilot study assessing the vegeta- 
tion communities and adequacy of the vegetation map 
in the Musket River area; and summarized the results 
of a vegetation workshop designed to assess user 
needs, the adequacy of the pilot study, and applicable 
methodology for future detailed vegetation studies. 


150,120 

MIC-91-03416/GAR PC E12/MF E01 
Alberta Oil Sands Environmental Research Program. 
Vegetation Technical Research Committee, Edmon- 
ton. 

Preliminary vegetation survey of the Alberta Oil 
Sands Environmental Research Program study 


area. 
AOSERP report no. 4. 
P. W. Stringer. c1976, 125p 


This study obtained exploratory data on the vegetation 
of the Alberta Oil Sands study area to provide an infor- 
mation base to aid in designing a full-scale vegetation 
inventory program described the main structural and 
compositional features of the major plant communities 
in the study area (especially wetland and non-forest 
vegetation); delineated feasible plant community map- 
~ units and criteria for identifying these units at a 

of 1:25,000; supplied a set of 4 tographs of the 
principal plant community types; and assessed normal 
duration of field season for vegetation surveys and 
aerial photography. Between August 18 and Septem- 
ber 3, 1975, 84 stands were sampled. The structure 
and species composition of each was described by as- 
signing to each understory species a cover-abundance 
value, measuring strata heights, and by obtaining, 
where appropriate, quantitative data on the tree stra- 
tum. The 84 stands were classified on the basis of 
overall species similarity by means of cluster analysis. 


150,121 
N91-22608/4/GAR PC A03/MF AO1 

Purdue Univ., Lafayette. 

— Applications Project in Miami County, Indi- 


Progress Report. 

Fernandez, D. F. Lozano-garcia, P. J. Wyss, 
and C. J. Johannsen. 12 Apr 89, 18p NAS 
1.26:188007, NASA-CR-188007 

Contract NAGW-1472 


The study site selection is intended to serve all of the 
different research areas within the project, i.e., soil 
conditions, soil management, etc. There are seven 
major soil associations or soils formed on similar land- 
scapes in the Miami Co., and over 38 soil series that 
were mapped. Soil sampling was conducted in some 
sites because of its variability in soils and cover types, 
variable topography, and presence of erosion prob- 
— from analysis of these soil data is pre- 
sent 


150,122 
N91-22623/3/GAR 
(Order as N91-22619/1/GAR, PC A07/MF 
A01) 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 


Remote Sensing Bo ap ere or Results of 
tions Commercial- 


Interviews with 
ization (EOCAP) Parti Participants, 

S. Mevey. 1 Apr 91, 28p 

In Its Research in Geosciences Policy p 108-136. 


Earth remote sensing is a uniquely valuable tool for 
large-scale resource management, a task whose im- 
portance will likely increase world-wide through the 
foreseeable future. NASA research and engineeri 
have virtually created the existing U.S. system, and will 
continue to push the frontiers, primarily through Earth 
Observing System (EOS) instruments, research, and 
data and information systems. It is the researchers’ 
view that the near-term health of remote sensing appli- 
cations also deserves attention; it seems important not 
to abandon the system or its clients. The researchers 
that, like its Landsat , @ Success- 
ful arth Observing System program ie likely to rein. 
force pressure to ‘manage’ natural resources, and 
pe my, to create more ~— + for Earth Ob- 
servations Commercialization (EOCAP) type applica- 
tions. The current applications programs, though 
smail, are valuable because of their technical and 
commercial results, and also because they support a 
community whose contributions will increase along 
with our ability to observe the Earth trom space 
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PB91-193169/GAR PC A18/MF A03 
Fish and Wildlife Service, Washington, DC. Office of 
Management Authority. 

Convention on International Trade in Endangered 
Species of Wild Fauna and Flora. 1988 Annual 
Report. 

Final rept. 

22 Feb 91, 421p FWS/OMA-91/01 

See also report for 1987, PB89-232755 and report for 
1989, PB91-193177.Portions of this document are not 
fully legible. 


Five tables present all reported 1988 data on interna- 
tional trade, involving the United States, in wildlife and 
plant species listed on the appendices of the Conven- 
tion on International Trade in Endangered Species of 
Wild Fauna and Flora (CITES). Data on species, quan- 
tities, countries involved, purpose of trade, and de- 
scription of products or specimens are provided. 


150,124 

PB91-193177/GAR PC A17/MF A03 
Fish and Wildlife Service, Washington, DC. Office of 
Management Authority. 

Convention on International Trade in Endangered 
Species of Wild Fauna and Flora. 1989 Annual 
Report. 

Final rept. 

22 Feb 91, 386p FWS/OMA-91/02 

See also report for 1988, PB91-193169.Portions of this 
document are not fully legible. 


Five tables present all reported 1989 data on interna- 
tional trade, involving the United States, in wildlife and 
plant species listed on the appendices of the Conven- 
tion on International Trade in Endangered Species of 
Wild Fauna and Flora (CITES). Data on species, quan- 
tities, countries involved, purpose of trade, and de- 
scription of products or specimens are provided. 


150,125 

PB91-194027/GAR 
Yellowstone National Park, WY. 
Winter Use Pian: Environmental Assessment. 
1991, 127p 


The document describes and analyzes a winter use 
plan and three alternatives for managing winter use. 
These four possible plans were developed from a pre- 
liminary list of alternatives that was reviewed by the 
public and other agencies gag the greater Yel- 
lowstone area in the fall of 1989. The environmental 
assessment included in the report was prepared in 
compliance with the requirements of the National Envi- 
ronmental Policy Act, the Endangered Species Act, 
the National Historic Preservation Act, and other legal 
compliance policies and procedures. A draft Winter 
Use Plan and Environmental Assessment was re- 
viewed by the public in the summer of 1990. Because 
of the general nature of the plan, some of the pro- 
posed actions will require additional site planning and 
environmental compliance before they are implement- 
ed. The pian is consistent with the master plans for 
Yellowstone and Grand Teton, the general manage- 
ment plan for Rockefeller Parkway, and the current 
management plans for the adjacent national forests. 
Implementation of the Winter Use Plan will occur 
through more detailed resource management, devel- 
opment, and park operations plans, which will also be 
coordinated with the U.S. Forest Service and other 
agencies in the greater Yellowstone area. All propos- 
als requiring significant funding are contingent on ap- 
propriations from Congress. 


PC A07/MF AO1 
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PB91-196873/GAR PC A03/MF A01 
Rocky Mountain Forest and Range Experiment Sta- 
ion, Fort Collins, CO. 


Microplot Method Frequency 
Range Trend Data: Theoretical tions and 
Simulation. 


a Computer 
Forest Service research paper (Final). 
W. Brady, J. W. Cook, and E. F. Aldon. Apr 91, 


W. 
22p FSRP-RM-295 


Quantitative forms of the relationships between 3/4- 
inch loop frequency data (Parker 3-step) and data from 
the tructure Analysis 


frequency. Data from three or more 100-foot transects 
from homogeneous locations had significantly higher 
precision than data collected from single transects. A 
table for converting Parker data to percent basal area 
was developed for plants with mean basal diameters 
between 0.3 and 33.6 cm. Conversion of old Parker 
data to basal area should provide a basis for ecologi- 
cal interpretation of long-term changes in range vege- 
tation. 


150,127 

PB91-198531/GAR PC A03/MF A01 
Pacific Southwest Forest and Range Experiment Sta- 
tion, Berkeley, CA. 

Surveying Marbled Murrelets at Inland Forested 
Sites: A Guide. 

Forest Service general sagen rept. (Final). 

P. W. C. Paton, C. J. Ralp arter, and S. K. 
Nelson. 1990, 15p rsaTR. PS. 120 


The marbled murrelet (Brachyramphus marmoralus), a 
seabird, nests in forested stands from southeast 
Alaska south to Santa Cruz, California. Because of this 
species’ close association with old-growth forests, re- 
searchers and land managers need a method to 
assess murrelet distribution and use patterns through- 
out its range. The guide describes a standardized 
method for surveying marbled murrelets used by re- 
searchers in California nd Oregon during 1988 and 
1989. Transects can be used to assess activity pat- 
terns over large blocks of land, such as States or coun- 
tries. Stationary counts using an intensive inventory 
method can be used to survey small acreages, such as 
individual timber sales. In addition to bird counts, vege- 
tation and physical data should be collected at each 
census point. The guide includes a form that can be 
used to design studies and determine activity patterns 
and potential use. 
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PB91-198549/GAR PC A03/MF A01 
Pacific Southwest Forest and Range Experiment Sta- 
tion, Berkeley, CA. 

Habitat Preferences and Distribution of Mammals 
in California Chaparral. 

Forest Service research paper (Final). 

R. D. Quinn. Sep 90, 18p FSRP-PSW-202 


Forty-nine species of mammals regularly occur in Cali- 
fornia chaparral, but none lives only in chaparral. 
Among the 49 species, 7 are found primarily in mature 
chaparral, 9 in you ng chaparral or along ecotones be- 
tween chaparral and other plant communities, and 19 
in riparian areas. Five species occur in many habitats 
but prefer chaparral in California, and 9 have wide 
ranges that encompass many communities including 
chaparral. By altering the structure of the plant com- 
munity, fire in chaparral is important in determining the 
distribution and abundance of mammalian populations. 
Fire is not permanently destructive to the mammalian 
fauna. Wildfire habitat can be optimized by maintaining 
chaparral in many age classes, by restricting fuel re- 
duction treatments to 1 to 100 ha, by protecting all 
trees, and by enhancing water sources. A given area of 
chaparral contains two to four common, and two to 
nine total, species of rodents. Seeds, fruits, and young 
vegetative growth are the most important plant foods 
in chaparral. Only 12 species of mammals are endemic 
to chaparral, because of the limited opportunity in both 
time and space for speciation to occur. Only kangaroo 
rats (Dipodomys) and chipmunks (Eutamias) have spe- 
ciated in chaparral. 
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PB91-198556/GAR PC A02/MF A01 
Pacific Southwest Forest and Range Experiment Sta- 
tion, Berkeley, CA. 

Estimating Botanical Composition by the Dry- 
— Method in California's Annual Grass- 


Forest Service research note (Final). 
R. D. Ratliff, and W. E. Frost. Oct 90, 7p FSRN- 
PSW-410 


oe dry-weight-rank method of estimating botanical 
on California's annual grasslands is a 

viable alternative to harvesti 

using points. Two data sets o ts 

were available. One spanned nine years with ats 

harvested at peak of production. The second 

one growing season with 20 harvest dates. Two exist- 

ing sets of coefficients for the first, second, and third 

ranked species and one calculated from study data 

were used to estimate dry-weight composition. The 





study tested the differences between the estimates 
and actual values. Differences were found (using the 
basic ranking method) for data from moderately 
grazed grassland, but one set of coefficients did not 
appear better than the others. The cumulative ranking 
correction produced more differences than the basic 
ranking method on ungrazed grassland with one domi- 
nant species. For the dominant species, cumulative 
ranking, nevertheless, produced more accurate esti- 
mates. Cumulative ranking with coefficients of 70 (rank 
one), 20 (rank two), and 10 (rank three) should serve 
well for most applications. Calculating coefficients for 
each new area should not be necessary. 
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PBS1-198614/GAR PC AO09/MF A01 
Pacific Southwest Forest and Range Experiment Sta- 
tion, Berkeley, CA 

Ecological Surveys of Forest Service Research 
Natural Areas in California. 

Forest Service general technical rept. (Final). 

T. Keeler-Wolf. 1990, 184p FSGTR-PSW-125 


The report summarizes each of 68 ecological surveys 
conducted from 1975 through 1988 on condidate and 
established Research Natural Areas in the Pacific 
a Region of the USDA Forest Service. These 
prc represent an important but largely unknown 
contribution to the ecological literature of California. 
For each summary, information on location, target ele- 
ments, distinctive features, physical characteristics, 
association types, plant diversity, and conflicting im- 
pacts is provided. Comparisons are made between 
similar vegetation types at different sites. Tables and 
——- summarize the plant communities, target 
lements, rare plants, and trees occurring on all areas. 
— bad all areas and photographs of most areas are 
inciu l. 
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PBS 1-200642/GAR PC A03/MF A014 
National Marine Mammal Lab., Seattle, WA. 

Aerial and Ship-Based Surveys of Northern Sea 
Lions (’Eumetopias jubatus’) in the Gulf of Alaska 
and Aleutian Islands during June and July 1990. 
Technical memo. 

R. L. Merrick, L. M. Ferm, R. D. Everitt, R. R. Ream, 
and L. A. Lessard. Apr 91, 41p NOAA-TM-NMFS-F/ 
NWC-196 

Prepared in cooperation with Washington State Dept. 
of Wildlife, Olympia, and Alaska Univ., Fairbanks. Inst. 
of Marine Science. 


In the 1989 aerial survey of adult and juvenile northern 
sea lions (Eumetopias jubatus) from the Kenai Penin- 
sula to Kiska Island, Alaska 24,953 animals were 
found hauled out at 87 sites. This represented a de- 
cline of 63% from the 67,617 animals recorded for the 
same area in 1985. The speed and intensity of these 
declines led to an emergency listing on 5 April 1990 of 
the northern sea lion throughout its range as ‘threat- 
ened’ under the Endangered Species Act (55 Fed. 
Reg. 12645). The report summarizes the most recent 
northern sea lion survey information--results of 1990 
aerial and ship-based surveys in Alaska. Counts were 
made of adult and juvenile northern sea lions at rook- 
eries and haul-out sites from the Kenai Peninsula to 
Kiska Island in the central Aleutian Islands, and also of 
pups at rookeries from Chirikof Island in the central 
Gulf of Alaska to Kiska Island. These 1990 surveys 
repeat the National Marine Mammal Laboratory 
(NMML) 1985 and 1989 surveys (Loughlin et al. 1986; 
Merrick et al. 1987; Loughlin et al. 1990; Merrick et al. 
1990). 
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PB91-200675/GAR 
Forest Service, Ogden, UT. Intermountain Research 


PC A03/MF A01 


Station 
lations in Logged and Unilogged Western 
las-Fir Forest in Northwestern Mon- 


| Service research paper. 
B. W. Tobalske, R. C. Shearer, and R. L. Hutto. May 
91, 16p FSRP/INT-442 


Of 32 species of abundant breeding birds, populations 
of 10 species differed significantly between small cut- 
ting units and adjacent uncut forest. Foliage foragers 
and tree gleaners were less abundant in cutting units, 
while flycatching species and ground foragers were 
more common there. Of nesting guilds, conifer tree 
nesters were least abundant in cutting units, and 
ground nesters were more common there. Results 
Suggest that bird management should consider di- 
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verse community-level habitat needs and that if main- 
tenance of tree-dependent species is important, 
broadleaf trees and snags of all species should be re- 
tained 


150,133 

PB91-201111/GAR PC A03/MF A01 
Southern Forest Experiment Station, New Orleans, LA. 
Naturalized Exotic Tree Species in Puerto Rico. 
Forest Service general technical rept. 

: —-- and H. A. Liogier. Mar 91, 15p FSGTR- 
Prepared in cooperation with Puerto Rico Univ., Rio 
Piedras. 


Many exotic tree species have been imported into 
Puerto Rico for their wood, fruit, and use as coffee 
shade and ornamentals. Some of these trees have 
naturalized (reproduced without human intervention) 
and some have escaped into natural forests. At least 
118 exotic species are reproducing in Puerto Rico. Es- 
timates are given for the general rate of spread and 
future abundance of each species as well as the envi- 
ronmental requirements. Species that are abundant, 
widespread, and competing in natural stands, as well 
as those likely to do so in the future, are identified. 


Natural Resource Surveys 
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DE91011047/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Distributed space platforms for remote sensing. 
G. H. Canavan. Apr 91, 27p LA-11879-MS 
Contract W-7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Uses of space for information, communication, and 
sensing will continue to grow. In many cases, the US 
has no alternative means of measurement. They are 
well suited to tracing pollution and making meteorolog- 
ical measurements, which, like the satellites, have no 
regard for international boundaries. Technical chal- 
lenges are significant, but sensors for high spatial and 
temporal resolution measurements of meteorology, cli- 
mate, and pollution could be available when needed, if 
development is started soon. 7 refs., 2 figs. 
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N91-22231/5/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 
Centre National 


d’Etudes 
(France). 
Planification des Prises de Vue SPOY (SPOY Image 
Organization). 
C. Bastien-thiry. cOct 90, 5p 
Text in French. in Esa, a Data Systems for 
Spacecraft Control p 253-257. 


A program developed to better response to customer 
needs is described. A series of operational tools for 
pe erp lop 5 acquisition by the SPOT satellite are 
outlined. One of the services offered by the program is 
that several shots are taken of the area the client is 
interested in to ensure that the proper meteorological 
conditions are met. The resource allocation algorithm 
used in developing the program is described. 


Spatiales, Toulouse 
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N91-22612/6/GAR PC A05/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Toepassing van Remote Sensing in de Landinrich- 
ec’ k (Utilization of Remote Sensing in 

Land Use Practice). 

W. J. oo and M. N. Jaarsma. cAug 90, 82p 
BCRS-90-10 
Contract BCRS PROJ. OP-2.3 
Text in Dutch. 


To what extent remote sensing can replace, comple- 
ment, or make more efficient land use inventory meth- 
ods was investigated. During several flights multispec- 
tral and radar pictures as well as false color photo- 
graphs were taken at different heights. LANDSAT The- 
matic Mapper and SPOT satellite pictures were also 
used. The use of false color photographs has proved 
to be cost efficient but are not sufficiently used. Scan- 
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Snow, Ice, & Permafrost 


ning techniques are potentially applicable. Reflection 
pictures provide information about land use, and heat 
pictures provide information about evaporation of 
vegetation. The main problems for the practical use of 
remote sensing are the availability of usable pictures, 
the required specialist knowledge, and the very impor- 
tant necessary adaptation of the present methods. 


Snow, Ice, & Permafrost 
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MIC-91-03080/GAR PC E07/MF E01 
Sub Surface Surveys, Fredericton (New Brunswick). 
Ice jam flood study for Simonds, phase II: Summa- 
ry document. 

c1989, 70p 

Bilingual executive summary (9, 9 p.) laid in. Fold. 
maps not filmed. 


From April 1-4, 1986, an ice jam formed on the Saint 
John River at the upstream end of Upper Becaguimec 
Island, causing record flooding at Simonds, N.B. As a 
result of this flooding and 1987 ice jam flooding at 
Perth-Andover, a working group and review committee 
were appointed to undertake a study of the problem. 
This report presents the results of Phase Il of the 
study, which identified various feasible structural and 
non-structural flood damage reduction measures, and 
estimated the costs and, where possible, the benefits 
of each. The study area included the Saint John River 
Valley from the Lower Presque Isle Island to the Upper 
Becaguimec Island, below the 1986 flood level. 
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MIC-91-03086/GAR PC E07/MF E01 
Sub Surface Surveys, Winnipeg (Manitoba). 

Ice jam flood study for Perth-Andover and the 
Beechwood Headpond, phase II: Summary docu- 
ment. 

c1989, 83p 

Bilingual executive summary (9, 10 p.) laid in. Fold. 
maps not filmed. 


As a result of serious ice-related events on the Saint 
John River, the Working Group and Review Committee 
were given the mandate to make recommendations for 
action that would reduce the risk of flooding and relat- 
ed property damages. Phase 1 of the Committee’s 
work involved a review of existing information relevant 
to the flooding problem in the area. The second phase, 
summarized in this publication, involved field studies to 
identify various feasible structural and non-structural 
flood damage reduction measures, and to estimate the 
costs and benefits of each. 
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PB91-199711/GAR PC A06/MF A01 
Olson-Church, Inc., Denver, CO. 

Determination of Subsurface Conditions of Frozen 
Ground Layers Using Surface Waves at Three Per- 
mafrost Sites in Fairbanks, Alaska, U.S.A. 

L. D. Olson, K. H. Stokoe, and S. Nazarian. 16 Sep 
88, 113p NSG/ISI-88129 

Grant NSF-ISI87-60712 

Color illustrations reproduced in black and white. Pre- 
pared in cooperation with Texas Univ. at El Paso. 
Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


The Phase | research study investigated the feasibility 
of a new seismic technique, the Spectral-Analysis-of- 
Surface-Waves (SASW) method, for determining the 
thicknesses and — of frozen and thawed ground 
in permafrost regions. The capabilities of the SASW 
method were investigated at three permafrost sites in 
Fairbanks, Alaska with varying soil and thawed/frozen 
profiles during early May 1988, when thawing of the 
seasonally active frozen zone was well along. Geo- 
technical borings and downhole seismic tests were 
performed to evaluate the accuracy of the SASW 
method in delineating thawed (lower velocity, soft) 
versus frozen (higher velocity, stiff) soil strata. Results 
demonstrate that the SASW method can delineate 
thawed and frozen ground with significantly greater 
detail and accuracy than previously obtained by exist- 
ing surface geophysical methods without drilling bor- 
ings. 
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the distributi 

finger ike along the vertical when (alpha)L (much sy t. 
where gravity is dominant over absorption. 
described the moisture BH, 


less than about 4; infiltration rates obtained when the 
water table depth is semi-infinite are of sufficient accu- 
racy for — values of (alpha)D. When the source is 
described infiltration flux, the maximum 
allowable be Aa of this flux for which the material be- 
neath the source remains unsaturated is determined 
as a function of nondimensional sorptivity and depth to 
the water table. 30 refs., 16 figs., 2 tabs. 
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DE91010763/GAR PC A03/MF A01 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Reclamation program for the Yucca Mountain 


W. K. Ostler, T. P. O'Farrell, V. K. Winkel, and B. W. 
Schultz. 1991, 19p EGG-10617-2074, CONF-910435- 
63 


Contract ACO08-88NV10617 

American Nuclear Society (ANS) international high 
level radioactive waste management conference, Las 
Vegas, NV (USA), 28 Apr - 3 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


The US Department of Energy (DOE) is required by law 
and other <> yah requirements to reclaim disturb- 
ances created site characterization activities at 
Yucca Mountain. use of the difficulty of reclaiming 
arid areas and the lack of site specific information on 
successful reclamation techniques and procedures, 
the DOE has developed a comprehensive reclamation 
program. The program consists of three phases: plan- 
ning, operational and research. The planning phase is 
a continuing process that ensures that —— policy, 
goals, tasks and responsibilities are clearly identified 
and linked. The operational phase uses best available 
ki to develop and implement reclamation 
plans that are site-specific for each disturbance. Rec- 
lamation activities start prior to any surface disturb- 
ance with a survey of each disturbance by trained sci- 
entists. The scientists survey the area for the presence 
of protected species or critical wildlife habitat. They 
also gather vegetation, landscape, soils and other en- 
vironmental data that is used to assess the impact of 
the proposed disturbance. Recommendations can be 
made to either avoid areas or mitigate impacts. The 
operational phase includes interim reclamation to pro- 
tect valuable resources and control erosion prior to 
final reclamation. Monitoring of reclaimed sites is con- 
ducted to correct problem areas and insure that recla- 
mation objectives are achieved. The third phase of the 
reclamation program is designed to provide site-spe- 
cific information on effective reclamation techniques 
— research and field demonstrations. 52 refs., 1 
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DE91011258/GAR PC A05/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
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The main conclusions of this research were that intact 
i can be useful to simulate the 


the great extremes in temperature that occurred in the 

id compared to the microcosms. Better controls of 
environmental variables including temperature and 
moisture will be necessary to more closely simulate 
the field for future use of microcosms for risk assess- 
ment. 126 refs., 13 figs., 12 tabs. 
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MIC-91-03300/GAR PC E07/MF E01 
MacLaren Plansearch, Inc., Toronto (Ontario). 
— of surface and near surface disposal facili- 


Research report no. INFO-0285. 
C1988, 36p 


This study reviews the state-of-the-art in the under- 
standing of gully erosion processes and methods of 
analysing and controlling the growth of gullies at dis- 
posal sites. The report discusses its causes and proc- 
esses, computation methods, precedures for measur- 
ing, and case histories and field data. 
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MIC-91-03336/GAR PC E07/MF E01 
Alberta. Reclamation Research Technical Advisory 


Committee, Edmonton. 
Alberta. Ri Research Technical Adviso- 
y Committee: Annual report 1989. 
no. RRTAC 90-1. 
ci , 72p 


Annual report of the Alberta Land Conservation and 
Reclamation Council, which regulates surface disturb- 
ances, covering their programs, management and 
funding, and significant events in 1989. Reclamation 
research programs in Plains coal, mountains and foot- 
hills coal, oil sands, oil and gas, general and previous 
— in these areas are covered. Financial data is 
included. 


NAVIGATION, 
GUIDANCE, & 
CONTROL 


Navigation & Guidance System 
Components 
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AD-A234 844/9/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 





p Lineage mg receiver sets could be used to satisfy 
some portion of the total requirement. GAO recom- 


mends that the Secretary of Defense limit procure- 
ment of GPS to 237 receiver sets until operational test- 
ing has demonstrated that GPS receiver sets have met 
their reli . The 237 sets is the minimum 
the ‘ernment can order under the current 
contract a 
base. 


is sufficient to maintain a production 
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N91-22794/2/GAR 
(Order as N91-22769/4/GAR, PC — 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Metamorphoses of ONAV Console Operations: 
From Prototype — 

M. Millis, and L. Wang. May 91, 10p 

in NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 317-326. 


The ONAV (Onboard Navigation) Expert System is 

reg Rewer sary loped as a real time console assistant to 
the ONAV flight controller for use in the Mission Con- 
trol Center at the Johnson Space Center. Currently the 
entry and rendezvous systems are in verification, and 
the ascent is being prototyped. To arrive at this sta 
from a yee to real world application, the ON. Vv 
project has had to deal with not only Al issues but op- 
erating environment issues. The Al issues included the 
maturity of Al languages and the debugging tools, what 
is verification, and availability, stability, and the size of 
the ex pool. The environmental issues included 
real time data acquisition, hardware stability, and how 
to achieve acceptance by users and management. 


Navigation Systems 
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AD-A234 932/2/GAR PC A04/MF A01 
Range Cammanders Council, White Sands Missile 
Range, NM. 

IRIG Standard Format for Global Positioning 
System (GPS) Data for Post-Operation Interrange 


a 
Apr 91, 69p RCC-164-91, IRIG-STANDARD-164-91, 


Document provides standard format for post-operation 
exchange of NAVSTAR/Global Positioning system 
(GPS) data between the ranges and is designed to 
produce an efficient and cost effective GPS data ex- 
change format. This format is independent of the GPS 
receiver and provides a common exchange format 
minimizing range reformatting of GPS data and cost of 
processing GPS data and maximizing the speed and 
ease of GPS data exchange. 
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AD-A235 225/0/GAR PC A03/MF A01 
Analytic Sciences Corp., Reading, MA. 

System Performance Assessment and 
Coverage Evaluation —, Workstation Design 
and Implementation. Volume 
G. R. Desrochers. Feb 91, 39p tM 5834-2-2-VOL-1, 
USCG/ONSCEN-02.1-91-VOL-1 
Contract DTCG23-89-C-20008 


The Performance Assessment and Coverage Evalua- 
tion (PACE) workstation is a microcomputer-based 
tool to assist Omega Navigation System Center per- 





sonnel answering questions regarding Omega 
system pertormance. The workstation i a 


probabilistic model of Omega system =o for 
user-selected coverage and other criteria. This memo- 
randum provides information on the design and imple- 
mentation of the PACE workstation software. 
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AD-A235 226/8/GAR PC A04/MF A01 
Analytic Sciences Corp., Reading, MA. 
Omega/VLF Signal Coverage Database Develop- 


Final rept. Jul 89-Jan 91. 

R. R. Gupta. Jan 91, 70p TIM-5834-3-1, USCG/ 
ONSCEN-03-91 

Contract DTCG23-89-C-20008 


The PACE (Performance Assessment and Coverage 
Evaluation) workstation used for O' system per- 
formance analysis incorporates a 24-hour/4month/2- 
frequency/cell-format Omega system signal coverage 
database. PACE uses this database, in addition to 
other databases, to compute expected availability of 
the Omega system using 10.2 and/or 13.6 kHz Omega 
signals in a specified geographic region at a specified 
time (UT hour and month). The signal coverage data- 
base contains the signal coverage elements needed to 
— usability/non-usability of the 10.2/13.6kHz 

Omega signals at a given — (cell) and time. This 
report describes the me logy used to generate 
the Omega signal covering database. In addition, the 
report presents candidate approaches, including the 
associated labor/computer resources, that could be 
used to generate a modal-signal database for the VLF 
Communications Network station. 
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PAT-APPL-7-621 685/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Method of Steering the Gain of a Multiple Antenna 
Global Positioning System Receiver. 

Patent Application. 

A. G. Evans, and B. R. Hermann. Filed 16 Nov 90, 
12p AD-D014 848/6 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method for steering the gain of a multiple antenna 
Global Positioning — (GPS) receiver toward a 

lurality of GPS satellites simultaneously is provided. 

he GPS signals of a known wavelength are proc- 
essed digitally for a particular instant in time. A range 
difference or propagation delay between each anten- 
na for GPS signals received from each satellite is first 
resolved. The range difference consists of a fractional 
wavele difference and an integer wavelength dif- 
ference. fractional wavelength difference is deter- 
mined by each antenna’s tracking loop. The integer 
wavelength difference is based upon the known wave- 
length and separation between each antennas with re- 
spect to each satellite position. The range difference is 
then used to digitally delay the GPS signals at each 
antenna with respect to a reference antenna. The 
signal at the reference antenna is then summed with 
the digitally delayed signals to generate a composite 
antenna gain. The method searches for the correct 
number of integers wavelengths to maximize the com- 
posite gain. The range differences are also used to de- 
termine the attitude of the array. 


NUCLEAR SCIENCE & 
TECHNOLOGY 


Fusion Devices (Thermonuclear) 
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DE91010133/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 


pas ger venea dependence of the thermal conduc- 
tivity of carbon-carbon 

R. B. Dinwiddie, J. W. Sapp, and D. A. Bowers. 1991, 
13p CONF-910645-1 

Contract AC05-840R21400 

Biennial conference on carbon (20th), Santa Barbara, 
CA (USA), 24-28 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


High temperature thermal conductivity data of several 
commercial and developmental 1-D, 2-D, 3-D and 4-D 
composites are discussed in terms of temperature de- 

and composite structure. The samples 
chosen for this study include a Pseudo-monocrystal 
graphite and a 2-D ae 
bone-Lorraine, 1-D and 2-D Pet ey from Mitsubi- 
shi Kasei America, Inc., and a 3-D and 4-D composite 
manufactured by Fiber Materials Incorporated. The 
Mitsubishi specimens where measured as processed, 
heat treated by the manufacturer at some undisclosed 
high temperature and heat treated by ORNL at 
3000(degrees)C. All specimens were machined into 
12.5 mm disks with thicknesses in the range 0.4 to 0.8 
cm. 4 refs., 1 fig 
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DE91010908/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Trajectories, forces, and ok og requirements for 
an oscillating-flow ICF react 

R. Petzoldt. 31 Jan 91, - UCAL-ID-105028 
Contract W-7405-ENG-4! 

Sponsored by omen of Energy, Washington, DC. 
U.S. Sales Only. 


The flow profiles of both the main oscillating flow and 
the flow surrounding the beam path in the HYLIFE-II 
inertial confinement fusion (ICF) reactor are derived 
and calculated. The forces and power required to 
cause these oscillations are derived and estimated. 
The size of a f eel needed to maintain an approxi- 
mately sinusoidal motion of the main oscillating jets is 
estimated. 2 refs., 10 figs. 
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DE91011115/GAR PC A03/MF A01 
General Atomics, San Diego, CA. 

US/Japan workshop on tokamak fusion power re- 
actor studies. 

K. R. Schultz. Mar 91, 48p GA-A-20418, CONF- 
9010345-Summ 

Contract ACO3-89ER52153 

US/Japan ae on tokamak fusion power reactor 
studies, Los Angeles, CA (USA), 15-17 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 


The second US/Japan Workshop on Tokamak Fusion 
Power Reactor Studies was organized by Mr. Sam 
Berk of the US Department of Energy, Office of Fusion 
Energy, and Dr. Yasushi Seki of the Japan Atomic 
Energy Research Institute, Fusion Reactor System 
Laboratory. This meeting report reviews the technical 
presentations that were made at the workshop, and 
summarizes the technical discussions that resulted 
from those workshop presentations. The objectives of 
the workshop were to further mutual understanding of 
tokamak power fusion reactor studies being done in 
the US and in Japan, to provide technical review of the 
technical assumptions and analyses being performed 
as part of these studies, and to maximize the benefit 
reactor studies = of the two countries can take 
of each other. This report is organized to follow chron- 
ologically through that agenda. 
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DE91011139/GAR PC A03/MF A01 
General Atomics, San Diego, CA. 

Recent gaseous divertor experiments in Dill-D. 

T. W. Petrie, S. Lippmann, M. A. Mahdavi, D. N. Hill, 
and A. Futch. Apr 91, 15p GA-A-20478, CONF- 
910609-9 

Contracts AC03-89ER51114, ACO5-840R21400 
European conference on controlled fusion and plasma 
physics (18th), Berlin (Germany, F.R.), 3-7 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


The expected heat loads at the divertor plates for next 
generation tokamaks raise concern from the stand- 
points of both mechanical integrity and erosion rate. 
The peak heat flux anticipated for the present Interna- 
tional Thermonuclear Experimental Reactor (ITER) 
design are predicted to be as high as (approximate- 
ly)20 MW/m(sup 2). High peak heat fluxes can be re- 
duced to more manageable levels by increasing the 
radiated power in the divertor, which has the additional 
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Fusion Devices (Thermonuciear) 


benefit of reducing divertor plasma temperature and 
sheath potential, thereby lowering the ion impact 
energy. Neutral deuterium gas injection into or near the 
divertor has been ted as one means of reduc- 
ing heat flux via radiation and/or momentum transfer 
and ionization Collisions with the neutral ; this 
method is often referred to as the “ lor.” 


gaseous di 
heat flux on the divertor tiles of the Dill-D tokamak 
during ELMing H-mode discharges. 7 refs., 4 figs. 
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DE91011154/GAR PC A03/MF A01 


Contract W-7405-ENG-48 
Topical meeting on tech of fusion energy (9th), 
Oak Brook, IL (USA), 7-1 1990. Sponsored by 
int of Energy, Washington, DG 4 


A preliminary neutronics analysis of the HYLIFE-2 re- 
actor concept gives a tritium breeding ratio of 1.17 and 
a system energy multiplication factor of 1.14. Modified 
SS-316 (in which Mn is substituted for Ni) is superior to 
Hastelloy X and Hastelloy N as a firstwall material con- 
sidering He ——— dpa-limited lifetime, and shal- 
low-burial i Since Flibe is corrosive to Mn metals, 
however, a favorable first-wall material is yet to be de- 
cided on. Flibe impurities considered (e.g., inherent im- 
purities and those arising from wall erosion or second- 
ary-coolant leakage) do not increase the hazard to the 
public over that of pure Flibe. The main issues for 
HYLIFE-2 are the high shallow-burial index (106) and 
the requirement to contain some 99.7% of the (sup 
18)F inventory to prevent its release to the public 18 
refs., 3 figs., 9 tabs. 
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DE91011183/GAR PC A03/MF A01 


Lawrence Livermore National Lab., CA. 
A an x-ray/debris shield to the cascade ICF 


Neutronics issues. 
Fe oT bbin. 20 Dec 90, 33p UCRL-JC-103939, 


CONF-901007-65 

Contract W-7405-ENG-48 

Topical meeting on gery ty fusion energy (9th), 
Oak Brook, IL (USA), 7-11 1990. Sponsored by 
Department of Energy, Washington, DC. 


A neutronics analysis has been carried out to deter- 
mine the effects on the Cascade ICF reactor concept 
of adding a solid-lithium x-ray and debris shield to each 
ICF capsule. Results indicate that tritium breeding in 
LiAlO(sub 2) is possible with a modest isotopic en- 
hancement in (sup 6)Li (to 15%). The shallow-burial 
index is greater than 1 (indicating that deep burial may 
be required) if the blanket is kept in the reactor for 
more than 2.5 yr. Nine percent of the total thermal 
power is unrecoverable. Parts of the chamber wall may 
require replacement once ews, reactor life due to 
radiation damage. Part of the chamber end cap 
must be replaced annually. The reactor may not re- 
quire any nuclear-grade construction. 20 refs., 4 figs., 3 
tabs. 
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DE91011188/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Optical and thermal energy discharge from tritiat- 
ed solid hydrogen. 

F. Magnotta, E. R. Mapoles, G. W. Collins, and P. C. 
Souers. 2 Apr 91, 19p UCRL-JC-106507, CONF- 
9102109-1 

Contract W-7405-ENG-48 

Air Force high energy density materials contractors 
conference, Albuquerque, NM (USA), 24-27 Feb 1991. 
Sponsored by Department of Energy, Washington, DC. 


The authors are investigating mechanisms of energy 
storage and release in tritiated solid hydrogens, by a 
variety of techniques including ESR, NMR and thermal 
and optical emission. The nuclear decay of a triton in 
solid hydrogen initiates the conversion of nuclear 
pe into stored chemical energy by producing un- 

hydrogen atoms which are trapped within the 
porte 0 lattice. The ability to store large quantities of 
atoms in this manner has been demonstrated and can 
serve as a basis for new forms of high energy density 
materials. This paper presents preliminary results ofa 
study of the optical emission from solid hydrogen con- 
taining tritium over the visible and near infrared (NIR) 
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spectral regions. Specifically, they have studied optical 
emission from DT and T(sub 2) using CCD, silicon 
diode and germanium diode arrays. 8 refs., 6 figs. 


150,158 
DES91011203/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Next ICF facilities. 
W. J. Hogan. 20 Dec 90, 37p UCRL-JC-105828, 
CONF-901007-66 
Contract W-7405-ENG-48 
Topical meeting on etry of fusion energy (9th), 
Oak Brook, IL (USA), 7-11 Oct 1990. Sponsored by 
Department of Energy, Washington, DC. 

. Sales Only. 


Recent NAS and FPAC reviews of the ICF Program 
contain recommendations that, if implemented, will 
greatly impact the ICF Program. Target physics studies 
and experiments have indicated that ignition and gain 
may be achieved with 1.5 to 2.0 MJ of driver energy. It 
has, therefore, been recommended that the Nova fa- 
cility be upgraded to this energy and undertake ignition 
experiments by the end of the decade. A specific set of 
target physics, driver development, and target fabrica- 
tion milestones have been recommended leading to 
this facility and to the ignition experiments. Similar rec- 
ommendations were made concerning the OMEGA 

Upgrade, the Nike laser, heavy ion reactor driver de- 
velopment and IFE reactor technology. Carrying out 
these recommendations successfully would lead to 
major ICF decisions about an LMF for military applica- 
tions and an ETF for energy applications about the 
year 2000. 7 refs., 9 figs. 


150,159 

DE$1011204/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Progress on ignition physics for ICF and plans for 
a Nova a asd to ee ignition and prop- 


agating burn b' vy 
J. D. Lindl. 19 ry UCAL- JC-105831, CONF- 
9009337-3 

Contract W-7405-ENG-48 

International Dawson symposium on the physics of 


plasma, Los Angeles, CA (USA), 24-25 Sep 1990. 
Sponsored by Department of Energy, Washington, DC. 


This report discusses progress in ignition physics for 
ICF and plans for a Nova upgrade to demonstrate igni- 
tion and propagating burn by the year 2000. (LSP) 
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DE91011205/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Oscillating liquid flow ICF Reactor. Revision 1. 

R. W. Petzoldt. 14 Dec 90, 17p UCRL-JC-103818- 
Rev.1, CONF-901007-7-Rev.1 

Contract W-7405-ENG-48 

Topical meeting on artery 4 of fusion energy (9th), 
Oak Brook, IL (USA), 7-11 Oct 1990. Sponsored by 
Department of Energy, Washington, DC. 


Oscillating liquid flow in a falling molten salt inertial 
confinement fusion reactor is predicted to rapidly clear 
driver beam paths of residual liquid droplets. Oscillat- 
ing flow will also provide adequate neutron and x-ray 
protection for the reactor structure with a short (2-m) 
fall distance permitting an 8 Hz repetition rate. A reac- 
tor chamber configuration is presented with specific 
features to clear the entire heavy-ion beam path of 
splashed molten salt. The structural components, in- 
cluding the structure between beam ports, are shield- 
ed. 3 refs., 12 figs. 
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DE91011505/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

Nova Upgrade: A proposed ICF facility to demon- 

— ignition and gain by the year 2000. LLNL ICF 
Program. 

Mar 91, 31p UCRL-LR-106736 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 

U.S. Sales Only. 


This report contains the following information of the 
Nova Upgrade Facility: mission statement; project role 
in national ICF strategy; target design; Nova Upgrade 
laser; Nova Upgrade experiment area; target fabrica- 
tion; conventional facilities; and management, cost, 
and schedule. 
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DE91011506/GAR PC A03/MF A01 


248 VOL. 91, No. 18 


Lawrence Livermore National Lab., CA. 

Nova Upgrade St de for ignition and gain. 

Mar 91, 16p UCRL-L! 

Contract W-7405- ENG48 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This report discusses the use of Nova Upgrade Facility 
for ignition of thermonuclear reactions. 
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DE91011832/GAR PC A03/MF A01 
Texas Univ. at Austin. Inst. for Fusion Studies. 

IFS Numerical Laboratory Tokamak. 

M. J. Lebrun, and T. Tajima. Mar 91, 15p DOE/ET/ 
53088-483, IFSR-483 

Contract FG05-80ET53088 

Sponsored by Department of Energy, Washington, DC. 


A numerical laboratory of a tokamak plasma is being 
developed. This consists of the backbone (the overall 
manager in terms of the MPPL programming lan- 
guage), and the modularized components that can be 
plugged in or out for a particular run and their hierarchi- 
cal arrangement. The components include various me- 
trics for overall geometry various dynamics, field calcu- 
lations, and diagnoses. 2 refs. 
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DE91622101/GAR PC A03/MF A01 
Paul Scherrer Inst., Villigen (Switzerland). 
Cross-section uncertainty study of the NET shield- 
ing blanket. 

J. F. Jaeger. Nov 90, 23p PSI-81 

U.S. Sales Only. 


The Next European Torus (NET) is foreseen as the 
next step in the European development towards the 
controlled use of thermonuclear fusion. Detail design 
of the shielding blanket protecting the peripherals, 
more especially the super-conducting coils, is well ad- 
vanced. A cross-section uncertainty, i.e. a study of the 
expected inaccuracy due to the nuclear cross-section 
data, has been done for the neutron-gamma reactions 
in the insulation of the coils for such a design. As an 
extension of previous work on the NET shielding blan- 
ket (e.g. MCNP calculations), it was deemed neces- 
sary to estimate the accuracy attainable with transport 
codes in view of the uncertainties in microscopic 
cross-sections. The code used, SENSIBL, is based on 
perturbation theory and uses covariance files, COV- 
FILS-2, for the cross-section data. This necessitates 
forward and adjoint flux calculations with a transport 
code (e.g. ONEDANT, TRISM) and folding the informa- 
tion contained in these coupled fluxes with the accura- 
cy estimates of the evaluators of the ENDF/B-V files. 
Transport, P(sub 5)S(sub 12), calculations were done 
with the ONEDANT code, for a shielding blanket 
design with 714 MW plasma fusion power. Several 
runs were done to obtain well converged forward and 
adjoint fluxes (ca. 1%). The forward and adjoint inte- 
gral responses agree to 2%, which is consistent with 
the above accuracy. The n-(gamma) response was 
chosen as it is typical of the general accuracy and is 
available for all materials considered. The present ver- 
sion of SENSIBL allows direct use of the geometric 
files of ONEDANT (or TRISM) which simplifies the 
input. Covariance data is not available at present in 
COVFILS-2 for all of the materials considered. Only H, 
C, N, O, Al, Si, Fe, Ni, and Pb could be considered, the 
big absentee being copper. The resulting uncertainty 
for the neutron-gamma reactions in the insulation of 
the coil was found to be 17%. (Abstract Truncated) 
(Atomindex citation 22:024498) 


150,165 

DE91623022/GAR PC A04/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. 

First results of FENDL-1 testing and start of 
FENDL-2. Summary report of a consultants’ meet- 
ing, held in Vienna, Austria, 25-28 June 1990. 
Progress rept. 

A. B. Pashchenko, and D. W. Muir. Nov 90, 59p 
INDC(NDS)-241/LF, CONF-9006319 

IAEA consultants meeting on first results of Fusion 
Evaluated Nuclear Data Library (FENDL-1) testing and 
start of FENDL-2, Vienna (Austria), 25-28 Jun 1990. 
U.S. Sales Only. 


The present report contains the summary of the IAEA 
Consultants’ Meeting on “First Results of FENDL-1 
Testing and Start of FENDL-2”. The meeting conclu- 
sions and recommendations and future plans for the 
development of a nuclear data base for fusion reactor 


technology are included in this summary report. 
(author). 4 tabs. (Atomindex citation 22:027171) 
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DE91749036/GAR PC A05/MF A01 
CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses (France). Dept. de Protection Sanitaire. 
Comparison of the radiological impact of energy 
production by fission and fusion reactions. 

F. Rancillac, and A. Despres. Apr 90, 85p CEA-R- 
5528 

In French. 

U.S. Sales Only. 


The impacts of respectively a light water reactor and a 
planned fusion reactor, for which tritium-deuterium 
fusion reactions will act as energy source have been 
compared. The comparison is made on the basis of a 
generated capacity of 1 GWe.year, using the following 
criteria: fuel inventories, radioactive releases, collec- 
tive effective dose equivalent commitments to the 
public and the volume of wastes. The accidental risk is 
not introduced. Fusion reactor parameters are still sub- 
ject to uncertainties, which prevent accurate quantifi- 
cation of radionuclide releases (tritium apart) from the 
nuclear plant. Only orders of magnitude extrapolated 
from values for the NET tokamak are given. Despite 
these uncertainties, it would seem more interesting, 
from the dosimetric point of view, to use fusion reac- 
tors to produce electricity, although problems of radio- 
active releases, handling and long-term storage of ra- 
dioactive waste would remain. Fusion reactors also 
generate generate high-level wastes with long-term 
exposure rates that are lower than those of light water 
reactors. (ERA citation 91:010114) 


Isotopes 
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DE91010298/GAR PC AO5/MF A01 
Brookhaven National Lab., Upton, NY. 

Enriched chromium neutrino source for GALLEX. 
F. X. Hartmann, and R. L. Hahn. 18 Jan 91, 77p 
BNL-52281 

Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


The preparation and study of an intense source of neu- 
trinos in the form of neutron irradiated materials which 
are enriched in Cr-50 for use in the GALLEX solar neu- 
trino experiment are discussed. Chromyl fluoride gas is 
enriched in the Cr-50 isotope by gas centrifugation and 
subsequently converted to a very stable form of chro- 
mium oxide. The results of neutron activation analyses 
of such chromium samples indicate low levels of any 
long-lived activities, but show that short-lived activities, 
in particular Na-24, may be of concern. These results 
show that irradiating chromium oxide enriched in Cr-50 
is preferable to irradiating either natural chromium or 
argon gas as a means of producing a neutrino source 
to calibrate the GALLEX detector. These results of the 
impurity level analysis of the enriched chromyl fluoride 
gas and its conversion to the oxide are also of interest 
to work in progress by other members of the Collabo- 
ration investigating an alternative conversion of the en- 
riched gas to chromium metal. 35 refs., 12 figs., 5 tabs. 
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DE91011262/GAR PC A03/MF A01 
om and G Mound Applied Technologies, Miamisburg, . 


Stable isotope sales: — customer and ship- 
ment summaries. FY 198 

K. A. Flayler. 26 Apr 91, Bp MLM-3687 

Contract ACO4-88DP43495 

Sponsored by Department of Energy, Washington, DC. 


This report lists Mound’s sales of stable isotopes of 
noble gases, carbon, oxygen, nitrogen, chlorine, bro- 
mine, and sulfur for fiscal year 1989. Purchasers are 
listed alphabetically and are divided into domestic and 
foreign groups. Cross-reference indexes by location 
and by isotope purchased are included for all custom- 
ers. 
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DE91011397/GAR 
Los Alamos National Lab., NM. 


PC A03/MF A01 





Measurement of trace isotopes by photon burst 


mass ’ 

W. M. Fairbank, C. S. Hansen, R. D. LaBelle, X. J. 
Pan, and E. P. Chamberlin. 1991, 15p LA-UR-91- 
1131, CONF-910123-24 

Contract. W-7405-ENG-48 

OE/LASE ‘91: 4th Society of Photo-Optical Instrumen- 
tation Engineers (SPIE) international symposium, Los 
Angeles, CA (USA), 20-25 Jan 1991. Sponsored by 
Department of Energy, Washington, DC. 


Progress is reported on the development of a new 
laser- and mass spectrometer-based technique for 
measurement of trace levels of radioisotopes. Signifi- 
cant results to date include the demonstration of high 
efficiency and throughput in a mass ‘ometer, effi- 
cient production of metastable atoms from Ar(sup +) 

r(sup +) beams, a demonstration of the photon 
burst detector principle with Mg(sup +) ions, and the 
verification of zero background in a two-detector 
system. 7 refs., 5 figs. 
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DE91623335/GAR PC A04/MF A01 

Atomic Energy Commission, Damascus (Syria). 

Calculation of radiation ——-- for the medical 

products sterilization unit by gamma ray. 

> a ae and A. N. Ulwany. Jun 90, ¢ 55p AECS-PR/ 
14 

In Arabic. 

U.S. Sales Only. 


Medical products sterilization unit using (sup 60)Co will 
be in operation starting from in 1991, at the Atomic 
Energy Commission of Syria. The irradiator produced 
by USSR and exported by Technoexport. intial activity 
of the (sup 60)Co source is 100 Kci. In order to calcu- 
late the ‘itilization factor, non-homogeneity factor, 
shielding, activity and exposure, a computure program 
written in BASIC language is used. The programe op- 
erates on version 3.2 MS DOS using IBM compatable 
microcomputers. 6 refs., 7 figs. (author). (Atomindex 
citation 22:028505) 


150,171 
DE91623392/GAR PC A03/MF A01 
Comision de Energia Atomica, Havana (Cuba). 
Dosimetria en aire en la instalacion de irradiacion 
producto 1. (Dosimetry in air in the product 1 
amma irradiator). 
. Espinosa Echavarria. 1990, 20p CEAC-R-3-90 
In Spanish. 
U.S. Sales Only. 


In this paper are presented the results of the dosimetry 
in air in the product-1 _—- irradiator of the Re- 
search Institute of the Food Industry. The dose was 
measured with the Fricke system. This dosemeter was 
used for the determination of the dose distribution in 
the irradiator container. It was obtained the minimum, 
maximum and overall average value of the dose. The 
calibration functions of the plant well time, evaluated 
using linear + ession analysis, present very good ad- 
justment for these parameters when it was chosen 
four different settings for the well time. The dose uni- 
formity ratio is 1.3. 11 refs. (Atomindex citation 
22:029162) 


150,172 
DE91749117/GAR 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. de Physico-Chimie. 


PC A06/MF A01 


Photoionisation selective d’isotopes du gadolini- 
um par laser polarise. (Selective photoionization 
< gadolinium isotopes with a polarized laser). 

esis. 
E. Le Guyadec. Jun 90, 108p FRCEA-TH-311 
In French. 
U.S. Sales Only. 


The aim of this study is the use of gadolinium 157 as 
burnable poison in nuclear reactors. Spectroscopic 
isotopic displacements between Gd 156 and Gd 157 
are low and the separation method studied is based on 
differentiated behavior, concerning polarized light, of 
even and odd gadolinium isotopes coming from their 
difference of nuclear spin. On this principle is based 
the simplest photoionization scheme. Selective ioniza- 
tion of odd isotopes is realized from the fundamental 
state with three resonating photons colinearly polar- 
ized. The experimental study confirms the possibility of 
efficient photoionization. The measured selectivity be- 
tween Gd 157 and even isotope is over 48 in defined 
conditions because it can be destroyed by a magnetic 
field or if photons are not well polarized. Calculations 


and observations are in good agreement. Odd gadolin- 
ium isotope separation is feasible and effects prevent- 
ing separation are evidenced. (ERA citation 
91:010626) 
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MIC-91-03299/GAR PC E07/MF E01 
Atomic Energy Control Board, Ottawa (Ontario). 

of the significance of a 
bound tritium in environmental materia 
Research report no. INFO-0283. 
R. M. Brown. c1988, 33p 


Review of the present state of knowledge of the dose 
significance of organically-bound tritium (OBT) in diet 
items. The report covers the forms of tritium in organic 
matter, the significance of OBT in the diet, OBT/HTO 
(free water) ratios in environmental material, and expo- 
sure experiments on HTO exposure, OBT feeding, 
HTO and OBT feeding, and HT exposures. A subject 
index for references is included. 
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MIC-91-03301/GAR PC E17/MF E01 
Atomic Energy Control Board, Ottawa (Ontario). 
Cytogenetic measurements of the relative biologi- 
cal effectiveness of tritium. 

Research report no. INFO-0287. 

C. Chopra, and J. A. Heddle. c1988, 242p 


Workers in a nuclear reactor facility are exposed to a 
variety of radiations, including beta radiation from tri- 
tiated water. This is important in Canada because deu- 
terium oxide in a CANDU reactor generates tritium. 
This study was designed to evaluate the biological ef- 
fectiveness of tritium vs. X-rays to provide information 
for a cytogenetic estimate of radiation doses received 
by atomic energy workers and for estimates of genetic 
hazard to these workers. Measurements were made 
using CBA/H mice of cytogenetic damage in somatic 
cells as seen by the induction of chromosomal aberra- 
tions in first division metaphases in peripheral blood 
lymphocytes (the same cells used for biological dosim- 
etry in atomic radiation workers or radiation accidents); 
and of heritable genetic damage in germ cells as seen 
by the induction of translocations in primary spermato- 
cytes. 


150,175 


MIC-91-03304/GAR PC E07/MF E01 
Atomic Energy Control Board, Ottawa (Ontario). 

RBE of tritium for induction of myeloid leukemia in 
CBA/H mice. 

Research report no. INFO-0360. 

D. K. Myers. c1990, 51p 


In order to help resolve uncertainties as to the most 
appropriate quality factor for tritium beta rays, a large 
experiment was carried out to measure the relative bi- 
ological effectiveness of tritiated water compared to X- 
rays for the induction of myeloid leukemia in male mice 
of CBA/H strain. The study was designed to estimate 
the lifetime incidence of myeloid leukemia in seven 
groups of about 750 mice each; radiation exposures 
were approximately 0, 1, 2 and 3 grays, both for tritiat- 
ed water and X-rays. 
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MIC-91-03305/GAR PC E07/MF E01 

Atomic Energy Control Board, Ottawa (Ontario). 

Properties of unattached Polonium-218 in the pro- 
itrogen gas system. 

Research report no. INFO-0364. 

C. R. Phillips. c1988, 24p 


The first progeny in the radon decay chain is polonium- 
218, which is formed from the alpha-decay of radon- 
222. This study determined the fundamental electro- 
static and diffusion properties of unattached polonium- 
218 in the presence of trace propylene gas, and inves- 
tigated the mechanisms of neutralization under differ- 
ent conditions. Important conditions include those in- 
a hydrocarbon gases at low concentrations, 
since hydrocarbons are commonly present in polluted 
air. Propylene was selected as the hydrocarbon gas to 
be studied because of its relatively low ionization po- 
tential of 9.73 eV. 
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150,177 


DE91009316/GAR 

Oak Ridge Y-12 Plant, TN. 
Iridium alloy clad vent set manufacturing qualifica- 
tion studies. Draft. 

G. B. Ulrich. 15 Jun 90, 17p Y/DV-977-Draft, CONF- 
910116-21-Draft 

Contract AC05-840S21400 

Symposium on space nuclear power systems (8th), Al- 
buquerque, NM (USA), 6-10 Jan 1991. Sponsored by 
Department of Energy, Washington, DC. 


In 1987 the Department of Energy-Office of Special 
Applications (DOE-OSA) decided to transfer the iridi- 
um alloy Clad Vent Set (CVS) manufacturing for the 
General Purpose Heat Source (GPHS) program from 
EG & G Mound Applied Technologies, Inc. (EG & G- 
MAT) to the Oak Ridge Y-12 Plant operated by Martin 
Marietta Energy Systems, Inc. (Energy Systems). The 
reason for this transfer was to consolidate the GPHS 
program iridium hardware manufacturing. The CVS 
starting stock of iridium powder, foil, and blanks were 
already being manufactured at another Energy Sys- 
tems facility - the Oak Ridge National Laboratory 
(ORNL). Since 1987 CVS manufacturing yey 
transfer efforts have taken place between EG & 

MAT and Energy Systems. EG & G-MAT retained all of 
their tooling, but they supplied all the necessary prod- 
uct drawings, specifications, and procedures, as well 
as their tooling drawings. Most of the tooling designs 
and processing steps were duplicated at the Y-12 
Plant. Minor changes were required in both tooling 
design and processing steps, to accommodate par- 
ticular health, safety, environmental, and manufactur- 
ing requirements at the Y-12 Plant. In order to evaluate 
the effects of the key Y-12 Plant processing modifica- 
tions, four joint Y-12 Plant/EG & G-MAT iridium CVS 
manufacturing qualification studies were organized. 
The successful completion of these studies allowed 
the Y-12 Plant to commence pilot production of CVS 
components for the CRAF and CASSINI missions. The 
CVS cup metallurgical qualification work will be pre- 
sented here. 


PC A03/MF A01 
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DE91010699/GAR PC A13/MF A02 
Sandia National Labs., Albuquerque, NM. 

Heat transfer and thermal stress analyses of the 
multilayered spherical fuel particles of a particle 
bed space nuclear reactor. 

D. Dobranich. Mar 91, 282p SAND-90-1032 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The heat transfer and thermal stress performance of a 
multilayered, spherical, fuel particle operating in a par- 
ticle bed, space nuclear reactor was investigated. The 
particle bed reactor is a concept that offers the benefit 
of high power-density operation and results in a low- 
mass reactor -- an advantage for space-based applica- 
tions. However, such a reactor exposes the spherical 
fuel particles to a harsh thermal and structural environ- 
ment unique to this reactor design. Some of the issues 
of concern that are addressed in this document in- 
clude (1) radial, contact-point, and circumferential tem- 
perature gradients; (2) temperature gradient thermal 
stresses; (3) interference thermal stresses; (4) time-in- 
dependent plasticity; (5) time-dependent, high-temper- 
ature creep; (6) thermal history effects with respect to 
permanent strain formation; (7) temperature-depend- 
ent thermal and mechanical material properties; and 
(8) particle-to-particle contact stresses. These issues 
were investigated, both analytically and numerically, 
for a relatively low-temperature ((approximately)600 K) 
particle at the inlet of the particle bed, and for a rela- 
tively high-temperature ((approximately)2,500 K) parti- 
cle at the outlet of the particle bed. The one-, two-, and 
three-dimensional results indicate the potential prob- 
lems and strengths inherent in a multilayered fuel parti- 
cle of a particle bed reactor. 80 refs., 90 figs., 13 tabs. 
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DE91010972/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 
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— Annular Reactor System (LARS) Propulsion. 
J. Powell, H. Ludewig, F. Horn, and R. Lenard. 1990, 
20p BNL-44446, CONF-9004178-3 

Contract AC02-76CH00016 

Vision-21 space travel for the next millenium, Cleve- 
land, OH (USA), 3-4 Apr 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

U.S. Sales Only. 


A new concept for very high specific impulse (> 2,000 
seconds) direct nuclear propulsion is described. The 
concept, termed LARS (Liquid Annular Reactor 
System) uses liquid nuclear fuel elements to heat hy- 
drogen propellant to very high temperatures 
((approximately)6,000K). Operating pressure is moder- 
ate ((approximately)10 atm), with the result that the 
outlet hydrogen is virtually 100% dissociated to mona- 
tomic H. The molten fuel is contained in a solid con- 
tainer of its own material, which is rotated to stabilize 
the liquid layer by centripetal force. LARS reactor de- 
signs are described, together with neutronic and ther- 
mal-hydraulic analyses. Power levels are on the order 
of 200 megawatts. Typically, LARS designs use 7 ro- 
tating fuel elements, are beryllium moderated and 
have critical radii of (approximately)100 cm (core L/D 
(approx)1.5). 3 refs., 5 figs., 1 tab. 


150, 180 
DE91011024/GAR PC A03/MF A01 
ee Electric Co., Philadelphia, PA. Astro-Space 


IV. 
Design, fabricate, and provide engineering sup- 
port for radiosotope thermoelectric generators for 
NASA’S CRHF AND CASSINI missions. Semi- 
annual technical progress report, 11 January-31 
March 1991. 
1991, 17p DOE/SF/18852-T1 
Contract ACO03-91SF 18852 
Sponsored by Department of Energy, Washington, DC. 


The technical progress achieved during the period 11 
January through 31 March 1991 on Contract DE- 
AC03-91SF18852.000 Radioisotope Thermoelectric 
Generators and ancillary activities is described. The 
system contract consists of the following tasks: (1) 
Spacecraft Integration and Liaison; (2) Engineering 
Support; (3) Safety; (4) Qualify Unicouple Fabrication; 
(5) ETG Fabrication, Assembly and Test; (6) GSE; (7) 
RTG Shipping and Launch Support; (8) Designs, Re- 
views, and Mission Applications; (9) Project Manage- 
ment, Quality Assurance and Reliability; and (H) CAGO 
Acquisition (Capital Funds). The progress achieved is 
broken down into these tasks. 1 tab. 


150,181 

DE91772224/GAR PC A04/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 
Analytical study on the effects of rolling on the 
flow in the core of the marine reactor. 

T. Kusunoki, Y. Itoh, O. Suzuki, and S. Hosoda. Oct 
90, 74p JAERI-M-90-181 

In Japanese. 

U.S. Sales Only. 


The effect of rolling on the flow in reactor core have 
been investigated theoretically. The flow was analyzed 
utilizing the subchannel analysis code THERMIT-2 de- 
veloped by MIT modified by us to compute the accel- 
eration fields due to rolling. The analysis were done on 
the advanced marine reactor under development by 
our Office. As a results, the variation of channel veloci- 
ty has been obtained which will be used to estimate 
the critical heat flux on the fuel surface. Furthermore, a 
noteworely phenomenon that the heat generation in 
the reactor core reduces the velocity variation has 
been clarified. (author). 
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DE91010857/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Thermal nuclear pulse simulation at the National 
Solar Thermal Test Facility. 

C. P. Cameron, M. E. Ralph, C. M. Ghanbari, R. 
Oeding, and K. Shaw. 1991, 14p SAND-90-2991C 
Contract ACO04-76DP00789 

Conference on instrumentation for nuclear weapons 
effects testing, Vicksburg, MS (USA), 16-19 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 
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The National Solar Thermal Test Facility (NSTTF) at 
Sandia National Laboratories in Albuquerque, New 
Mexico is being used to simulate the thermal pulse 
from a nuclear weapon on relatively large surfaces. 
Pulses varying in length from 2 seconds to 7 seconds 
have been produced. The desired pulse length varies 
as a function of the yield of the weapon being simulat- 
ed. The present experiment capability can accommo- 
date samples as large as 1.2 (times) 1.5 meters. Sam- 
ples can be flat or three-dimensional. Samples ex- 
posed have ranged from fabrics (protective clothing) to 
an aircraft canopy and cockpit system, complete with a 
mannequin in a flight suit and helmet. In addition, a 
windowed wind tunnel has been constructed which 
permits exposure of flight surface materials to thermal 
transients with air speed of Mach 0.8. The wind tunnel 
can accommodate samples up to .48 (times) .76 
meters or an array of smaller samples. The maximum 
flux capability of the NSTTF is about 70 calories/ 
cm(sup 2)-sec. A black-body temperature of about 
6000 K is produced by the solar beam and is therefore 
ideal for simulating the nuclear source. 3 refs., 7 figs. 


150,183 

DES1010860/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

UGT low level signal conditioning investigation. 

W. H. Barrett, and E. Cole. 1991, 45p SAND-91- 
0796C 

Contract AC04-76DP00789 

Conference on instrumentation for nuclear weapons 
effects testing, Vicksburg, MS (USA), 16-19 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


Low level signal conditioning instrumentation and test 
configuration was the subject of an experiment test 
matrix fielded on Event DISKO ELM by Sandia Nation- 
al Laboratories. The test matrix consisted of forty 
strain gages and noise measurement channels that 
were nominally identical in both the HLOS pipe and 
instrumentation alcove. The intervening signal condi- 
tioning instrumentation and cables were the controlled 
variables. This paper presents results from the DISKO 
ELM investigation which directly compared RF-21, 
TSP and Sandia’s special low noise cable (LNC). 
Other parametric studies show comparisons of 120 
versus 350 (Omega) gages, effects of forward amplifi- 
cation, passive diode clippers and the KSC Active Clip- 
per adapted for single channel integration into 
SANDUS, the Sandia 0-10 MHz, modular data acquisi- 
tion system. The fastest recovery times from prompt 
noise effects were in the 20 to 30 microseconds range. 
Voltage measurements were also made to compare 
noise from instrumentation in the pipe with induced 
noise from the cable plant between the cross-cut and 
the instrumentation alcove. 28 figs., 2 tabs. 


150, 184 

DE91011796/GAR PC A03/MF A01 
Nevada Univ. System, Las Vegas. Water Resources 
Center. 

Geophysical modeling of the static water level. 

R. Bochicchio. Apr 91, 49p DOE/NV/10845-5 
Contract ACO8-90NV10845 

Publication No. 45080. Sponsored by Department of 
Energy, Washington, DC. 


The objective of this study is to determine if a geo- 
physical investigation technique could be used to de- 
lineate depth to static water level to within 20 meters in 
several areas of the Nevada Test Site (NTS). Using 
noninvasive geophysical methods to obtain water- 
level data is potentially faster and more cost-effective 
than drilling wells, especially in the areas concerned, 
where water-level depths vary from approximately 200 
to 600 meters. Electrical geophysical methods are 
well-suited for water-level delineation. The depth to 
the static water level is often related to that of the satu- 
rated zone, and the saturated zone often has a differ- 
ent electrical resistivity character than the adjacent un- 
saturated material. Most of the time, this will be a resis- 
tivity decrease, due to the presence of water instead of 
air in the pore spaces. However, a saturated zone with 
a resistive matrix may show a resistivity increase com- 
pared to an unsaturated layer composed of more con- 
ductive material, such as clay. The analytical method is 
to use known depths and electrical resistivities of the 
static water level to obtain simulated geophysical field 
data. These simulated data are referred to as the syn- 
thetic sounding curve. The synthetic sounding curve 
will be analyzed to see if it can be used to predict the 
static water level. 8 refs., 22 figs. 


150,185 
DE91622741/GAR PC A03/MF A01 


AEA Thermal Reactor Services, Winfrith (England). 
IDYNA: an interface between I-DEAS and DYNA3D. 
N. Butler. Mar 90, 20p AEEW-M-2617 

U.S. Sales Only. 


DYNASD is a popular code used for the analysis of 
impact and blast loadings. For all but the simplest cal- 
culations, the input data for DYNA3D must be pre- 
pared with the aid of a finite element mesh generator 
such as I-DEAS. Both DYNA3D and I-DEAS are well 
established analysis tools used at Winfrith and, individ- 
ually, have an international following in their respective 
fields of application. This memorandum describes an 
interface program IDYNA, which links together these 
two major software products. It supports solid, beam 
and shell elements, nodal constraints, sliding inter- 
faces and pressure boundary conditions. IDYNA 
makes use of a number of conventions which the I- 
DEAS user will need to know when — the model. 
On running IDYNA, a DYNASD input data file is gener- 
ated which requires the minimum of editing before it is 
ready for use. All this is fully documented, with exam- 
ple output, for reference by both the novice and experi- 
enced user. Once learnt, the whole procedure from 
model creation to running the DYNA3D code will be 
streamlined, leading to quicker problem solutions. 
(author). (Atomindex citation 22:026318) 
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AD-A234 933/0/GAR PC A06/MF A01 
Army Chemical School, Fort McClellan, AL. 

Test Evaluation Plan (TEP) for the Concept Evalua- 
tion Program (CEP) of the Pocket Radiac (AN/ 
UDR-13). 

D. D. Witt, and C. L. Trull. Mar 91, 118p 


The purpose is to assess the operational suitability and 
technical effectiveness of the Pocket RADIAC (AN/ 
UDR-13). The mission essential functions of the PR 
are to detect and measure neutron and gamma radi- 
ation dose, and radioactive contamination and ambi- 
ent dose rate. In addition, the PR shall alarm and alert 
the user at one dose rate level; a present 1 cGy/hour 
default level which can be reset by the operator and a 
user selected total dose level. The PR shail also func- 
tion as a dosimetry instrument. Mission duration and 
system functioning will be dependent upon mission to 
be performed. 


150, 187 

AD-A235 334/0/GAR PC A04/MF A01 
Army Chemical School, Fort McClellan, AL. 

Combat and Training Developer’s Test Support 
Package for the Pocket Radiac, AN/UDR-13. 

D. D. Witt, and C. L. Trull. Mar 91, 52p 


The pocket RADIAC (PR) consists of nuclear sensors 
in a small, compact, lightweight unit that will detect and 
measure radiation in terms of initial neutron and 
gamma radiation total dose from a nuclear detonation, 
total dose and dose rate from neutron induced gamma 
radiation at and immediately adjacent to ground zero, 
and total dose and dose rate gamma radiation result- 
ing from nuclear fallout. The data obtained in both the 
initial radiation and the fallout will be provided on 
demand in a digital display. A visual and an optional 
audible alarm will alert the user at a default dose rate 
level. This alarm can be reset by the operator. 


150, 188 

DE91011249/GAR PC A04/MF AO1 
Fermi National Accelerator Lab., Batavia, IL. 

Jet energy resolution of the SDC detector. 

A. Para, A. Beretvas, K. Denisenko, N. Denisenko, 
and D. Green. 6 Dec 90, 57p FNAL-TM-1720, SDC- 
90-00149(1990) 

Contract AC02-76CH03000 

Sponsored by Department of Energy, Washington, DC. 


We have answered the PAC question ("Demonstrate 
the jet energy resolution of your proposed detector by 
studying decays Z (yields) jet + jet and Z(prime) 
(yields) jet + jet, M(sub Z(prime)) = 1 TeV.”) using a 
general program called SSCSIM. This program is a 
tool for investigating simple questions involving the re- 
lations between detector parameters and physics ca- 
Pabilities of a detector. A different package called 
ANLSIM developed by our colleagues at Argonne has 





also been used to answer this question. The results as 
expected are very similar. In this note we will try to doc- 
ument our procedures. Our tentative conclusion from 
this study is that physics induced effects, out-of-cone 
fluctuations and underlying event fluctuations, domi- 
nate the resolution. Pushing the detector performance 
to the limits of technology improves the effective reso- 
lution by at most 20%. 20 refs., 6 figs., 5 tabs. 


Radiation Shielding, Protection, & 
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DE91010083/GAR PC A03/MF A01 
General Atomics, San Diego, CA. 

High-capacity, high-strength trailer designs for the 
GA-4/GA-9 Casks. 

J. A. Kissinger, N. D. Rickard, C. Taylor, and A. 
Zimmer. 1991, 21p EGG-M-90399, CONF-910435-56 
Contract AC07-881D12698 

American Nuclear Society (ANS) international high 
level radioactive waste management conference, Las 
Vegas, NV (USA), 28 Apr - 3 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


General Atomics (GA) is developing final designs for 
two dedicated legal-weight trailers to transport the GA- 
4 and GA-9 Spent-Fuel Casks. The basic designs for 
these high-capacity, high-strength trailers are essen- 
tially identical except for small modifications to ac- 
count for the differences in cask geometry. We are de- 
signing both trailers to carry a 55,000 Ib (24,900 kg) 
payload and to withstand a 2.5 g vertical design load. 
The GA-4 and GA-9 trailers are designed for signifi- 
cantly higher loads than are typical commercial semi- 
trailers, which are designed to loads in the range of 1.7 
to 2.0 g. To meet the federal gross vehicle weight limit 
for legal-weight trucks, GA has set a ~—— design 
weight for the trailers of 9000 Ib (4080 kg). This weight 
includes the personnel barrier, cask tiedowns, and 
impact limiter removal and storage system. Based on 
the preliminary trailer designs, the final design weight 
is expected to be very close to this target weight. 3 
refs., 3 figs. 
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DE91010375/GAR PC A04/MF A01 
Brookhaven National Lab., Upton, NY. 

ALARA engineering at Department of Energy fa- 
cilities: Bibliography of selected readings in radi- 
ation protection and ALARA. 

Bibliography. 

B. J. Dionne, T. A. Khan, S. G. Lane, and J. W. 
Baum. Mar 91, 58p BNL-43228-Vol.2 

Contract ACO2-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


This report is the second in the series of bibliographies 
supporting the efforts at the Brookhaven National Lab- 
oratory ALARA Center on dose reduction at US De- 
partment of Energy (DOE) facilities. The BNL ALARA 
Center was originally established in 1983 under the 
sponsorship of the US Nuclear Regulatory Commis- 
sion to monitor dose-reduction research and ALARA 
activities at nuclear power plants. This effort was ex- 
panded in 1988 by the DOE’s Office of Environment, 
Safety and Health to include DOE nuclear facilities. 
Abstracts for this bibliography were selected from pro- 
ceedings of technical meetings, journals, research re- 
ports, searches of the DOE Energy Data Base, and re- 
prints of published articles provided by the authors. In- 
formation that the reader feels should be included in 
the next volume of this bibliography may be submitted 
to the BNL ALARA Center. These abstracts, which 
have a bearing on dose reduction, consolidates infor- 
mation from publications pertinent to Radiological En- 
gineers and Operational Health Physicists. Volume 2 
contains 127 abstracts numbered from 69 through 195 
as well as author and subject indices. The subject 
index contains the abstract numbers from both the 
previous volume and the current volume, the latter 
being indicated in boldface. 
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DE91010784/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 


NUCLEAR SCIENCE & TECHNOLOGY 


Radiation Shielding, Protection, & Safety 


Criticality analyses performed to support amend- 
ment of HFIR fresh fuel container. 

G. R. Smolen. 1991, 16p CONF-910603-11 

Contract ACO05-840R21400 

Annual meeting of the American Nuclear Society 
(ANS), Orlando, FL (USA), 2-6 Jun 1991. Sponsored 
by Department of Energy, Washington, DC. 


A criticality safety evaluation was performed to support 
the shipping of U-Mo fuel plates from the Health Phys- 
ics Research Reactor (HPRR) in the High Flux Isotope 
Reactor (HFIR) inner fuel package. The HFIR inner 
fuel container was designed specifically to accommo- 
date inner fuel elements for the HFIR. The inner cavity 
of the container (27.622 cm diameter) is sufficiently 
large enough to contain the 20.32-cm (8-in.) diameter 
fuel plates from the HPRR. The packaging primarily 
consists of an internal structure of wood and polyethyl- 
ene foam surrounded by a steel container. The con- 
tainer is not considered leak-tight. The integrity of the 
container during Normal Conditions of Transport and 
during Hypothetical Accident Conditions has been 
demonstrated in the Safety Analysis Report for Pack- 
aging (SARP). The paper describes the model specifi- 
cation, criticality calculations, calculational results, and 
validation calculations. The criticality assessment of 
this package with the specified fissile loadings deter- 
mined that the package meets the requirements of 10 
CFR 71.55 and 10 DFR 71.59. The transport index for 
criticality safety purposes is 3.4. A higher transport 
index may be required, based on the maximum radi- 
ation level of the package in accordance with 49 CFR 
173.455. 3 refs., 2 figs. 


150,192 
DE91011087/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

— of BWR control rod drive mecha- 
nisms. 

R. H. Greene. 1991, 32p CONF-910426-5 

Contract AC05-840R21400 

Nuclear power plant and facility maintenance topical 
meeting, Salt Lake City, UT (USA), 7-11 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


Control rod drive mechanism (CRDM) replacement 
and rebuilding is one of the highest dose, most phys- 
ically demanding, and complicated maintenance activi- 
ties routinely accomplished by BWR utilities. A recent 
industry workshop sponsored by the Oak Ridge Na- 
tional Laboratory, which dealt with the effects of 
CRDM aging, revealed enhancements in maintenance 
techniques and tooling which have reduced ALARA, 
improved worker comfort and productivity, and have 
provided revised guidelines for CRDM changeout se- 
lection. Highlights of this workshop and ongoing re- 
search on CRDM aging are presented in this paper. 


150,193 

DE91011808/GAR 

Hanford Works, Richland, WA. 
No. 178 H.I. Divisions monthly report on 200 Areas 
and associated laboratories for the month of No- 
vember 1948. 

Progress rept. 

C. M. Patterson. 30 Nov 48, 7p HW-11798 

Contract ACO06-76RL01830 

Declassified 1 May 1991. Sponsored by Department of 
Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


PC A02/MF A01 


This progress report discusses activities of the Health 
Instrument Divisions at Hanford Works for the month 
of November, 1948. Information on the 200 Areas and 
associated laboratories is included. Topics include 
general statistics, building concentrations, contamina- 
tion, and radiation monitoring. (KJD) 
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DE91011812/GAR 

Hanford Works, Richland, WA. 
Separations section radiation monitoring monthly 
report. 

re rept. 

A. R. Keene. Nov 51, 6p HW-22882 

Contract ACO6-76RL01830 

Declassified May 1, 1991. Sponsored by Department 
of Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


PC A02/MF A01 


There were three Class | and four Informal radiation 
hazard investigations held by the Separations Section. 
Two of the Class | investigations were of considerable 


150,197 


potential and involved (1) an employee taking home 
microgram amounts of plutonium to his home h 
little spread resulted, and (2) a violent reaction in a 
process hood spreading gross amounts of plutonium 
concurrent with mechanical da of hood equip- 
ment. lodine 131 emission rates from B and T facility 
stacks did not change significantly. Plutonium contami- 
nation of Concentration Building cell roof exhausts 
showed no improvement. Non-irradiated uranium was 
processed in the Redox and UO(sub 3) facilities. 
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DE91011815/GAR 

Hanford Works, Richland, WA. 
Separations radiation monitoring monthly 
report, February 1952. 

Progress rept. 

A. R. Keene. 1 Mar 52, 7p HW-23679 

Contract ACO6-76RL01830 

Declassified 1 May 1991. Sponsored by Department of 
Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


PC A02/MF A01 


There were eight Informal radiation hazard investiga- 
tions held by the Separations Section. Total lodine 131 
emission rates from B, T and S facilities averaged 1.4 
curies/day. Plutonium contamination of the Concen- 
tration Building cell roof exhausts continued, un- 
changed. Rooms 222, 223 and 228 in the 234-5 build- 
ing are severely contaminated. Repeated and exten- 
sive maintenance work in these rooms have limited the 
effectiveness of decontaminating efforts. Air and sur- 
face contamination in the Redox sample galleries were 
more prevalent and suspected inadequacies of the 
sample boxes were confirmed. 


150,196 
DE91011816/GAR PC A02/MF A01 
Hanford Works, Richland, WA. 

parations Section radiation monitoring monthly 
report, March 1952. 
Ae go rept. 
A. R. Keene. 1 Apr 52, 9p HW-23992 
Declassified 1 May 1991. Sponsored by Department of 
Energy, Washington, DC. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


There were six Class | and five Informal radiation 
hazard investigations held by the Separations Section. 
The Class | incidents investigated included a blowback 
from a process tank resulting in widespread contami- 
nation in an operating gallery; the discharge of an un- 
usually large amount of ruthenium from a 200 foot 
stack resulting in contaminated air in several buildings; 
two cases of entry into Radiation Danger Zones with- 
out benefit of radiation monitoring; gross plutonium 
contamination of a process room resulting from failure 
of a reactor containing a high pressure chemical reac- 
tion; and the gross contamination of a film badge re- 
sulting in skin and personal clothing contamination and 
significant potential to a spread of plutonium outside 
the perimeter barricade. The total number of skin con- 
tamination cases during the month was the highest in 
the past three years -- 67 cases. The RMA line in the 
234-5 building was activated with good contamination 
control. Total lodine 131 emission rates from B, T and 
S facilities averaged 2.5 curies/day. 
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DE91622615/GAR PC A03/MF A01 
UKAEA Atomic Energy Establishment, Winfrith (Eng- 
land). Chemistry Div. 

Aerosol-foam interaction experiments. 

M. H. E. Ball, C. Luscombe, and J. P. Mitchell. Mar 
90, 39p AEEW-M-2622 

U.S. Sales Only. 


Foam treatment offers the potential to clean gas 
streams containing radioactive particles. A large de- 
contamination factor has been claimed for the removal 
of airborne plutonium dust when spraying a commer- 
cially available foam on the walls and horizontal sur- 
faces of an alpha-active room. Experiments have been 
designed and undertaken to reproduce these condi- 
tions with a non-radioactive simulant aerosol. Careful 
measurements of aerosol concentrations with and 
without foam treatment failed to provide convincing 
evidence to support the earlier observation. The foam 
may not have been as well mixed with the aerosol in 
the present studies. Further work is required to explore 
more efficient mixing methods, including systems in 
which the aerosol steam is passed through the foam, 


September 15, 1991 251 





NUCLEAR SCIENCE & TECHNOLOGY 
Radiation Shielding, Protection, & Safety 


rather than merely spraying foam into the path of the 
aerosol. (author). (Atomindex citation 22:025938) 
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DE91622616/GAR PC A03/MF A01 
AEA Decommissioning and Radwaste, Winfrith (Eng- 
land). 

Factors which affect the erosion of solids by liquid 
i 


impact. 
M. A. Gugan. Mar 90, 30p AEEW-R-2502, DWP-89- 


P36 
U.S. Sales Only. 


The factors which affect the erosion of solids by liquid 
impact are considered. The nature of contaminated 
surfaces is described and the effect on the erosion 
rate (on non-active lead coupons) of varying jetting pa- 
rameters is illustrated. Recommendations are made 
for future work to enhance the effectiveness of water 
jetting as a nuclear decontamination technique and the 
importance of containment and effluent treatment is 
outlined. (author). (Atomindex citation 22:025939) 
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DE91622742/GAR PC A04/MF A01 
AEA Thermal Reactor Services, Winfrith (England). 
Experimental studies of the gravitational aggiom- 
eration of aerosols. Pt. 1. 

M. H. E. Bail, J. P. Mitchell, and M. P. Kissane. Jun 
90, 62p AEEW-R-2580(pt.1) 

U.S. Sales Only. 


Experiments have been performed to determine the 
extent of gravitational agglomeration between micron- 
sized airborne particles suspended initially as two dis- 
crete log-normal number-size distributions. These aer- 
osols were generated from commercially-available 
glass microspheres using a standard dry powder dis- 
persing technique. They were injected directly into a 
sedimentation vessel and their settling behaviour was 
studied using a TSI Aerodynamic Particle Sizer 
(APS33B) to obtain particle number-size data, and a 
deposition sampler to obtain the corresponding mass- 
based data. Additionally, samples were collected on 
membrane filters to measure total aerosol mass con- 
centrations, and a Faraday-cup aerosol electrometer 
was used to determine the net average electrostatic 
charge of the particles. While mass-based techniques 
were not sufficiently sensitive to detect gravitational 
agglomeration, the process could be monitored with 
reasonable success by number-based methods. 
APS33B measurements were made in the presence 
and absence of larger particles. No significant in- 
crease in the rate of removal of the small particles was 
observed. These studies therefore indicated that gravi- 
tational agglomeration is small or negligible under the 
specified test conditions. (author). (Atomindex citation 
22:026319) 
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DE91623390/GAR PC A03/MF A01 
Paul Scherrer Inst., Villigen (Switzerland). 

Dose determination of 600 MeV proton irradiated 


specimens. 
D. Gavillet. Jan 91, 43p PSI-85 
U.S. Sales Only. 


The calculation method for the experimental determi- 
nation of the atomic production cross section from the 
(gamma) activity measurements are presented. This 
method is used for the determination of some isotope 
production cross sections for 600 MeV proton irradi- 
tion in MANET steel, copper, tungsten, gold and titani- 
um. The results are compared with some calculation. 
These values are used to determine the dose of speci- 
mens irradiated in the PIREX Ii facility. The results are 
discussed in terms of the irradiation parameters. A 
guide for the use of the production cross section deter- 
mined in the dosimetry experiment are given. (author) 
tabs., refs. (Atomindex citation 22:029157) 
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MIC-91-03160/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Leak search results for 1990 PNGS pressure relief 
duct pressure tests. 

Report no. 90-216-K. 

T. Jarv. c1990, 37p 


This study reports the results of ‘as found’ and ‘as left’ 
pressure tests of the Pressure Relief Duct during the 
May 1990 vacuum building outage at Pickering Nucle- 
ar Generating Station. Also included in the report are 
results of the tracer gas leak search technique, con- 
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ducted concurrently, to search for and to identify leak- 
age locations and confirm isolation at test boundary. 
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MIC-91-03161/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Evaluation of the ERP dispersion model using Dar- 
lington tracer study data. 

Report no. 90-200-K. 

S. C. Wright. c1990, 42p 


In this study, site-boundary atmospheric dilution fac- 
tors calculated by the atmospheric dispersion model 
used in the ERP (Emergency Response Planning) 
computer code were compared to data collected 
during the Darlington tracer study. The purpose of this 
comparison was to obtain estimates of model uncer- 
tainty under a variety of conditions. This report pro- 
vides background on ERP, the ERP dispersion model 
and the Darlington tracer study. Model evaluation 
techniques are discussed briefly, and the results of the 
comparison of model calculations with the field data 
are presented and reviewed. 
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MIC-91-03162/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Pickering NGS 1990 vacuum building outage: In- 
spection of vacuum building roof seal replace- 
ment. 

Report no. 90-196-K. 

R. J. Lewak. c1990, 71p 


This report describes the replacement of the Pickering 
Nuclear Generating Station vacuum building roof seal 
performed during the May 1990 vacuum building 
outage. During the replacement, inspections of the re- 
placement procedure and the embedded parts to 
which the seal was mounted were also made along 
oe initial hardness measurements of the new roof 
seal. 
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MIC-91-03163/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Measurement of HTO permeation rates through 
= candidate disposable plastic suit materi- 
als. 

Report no. 90-232-K. 

J. P. Krasznai, and B. D. Aucoin. c1990, 29p 


This study investigated the protection factor for tritiat- 
ed water exposure afforded by various disposable 
plastic suit materials. The suits currently in use in On- 
tario Hydro generating stations are made of polyvinyl 
chloride (PVC). The study researched alternative ma- 
terials to PVC which would not only meet or exceed the 
tritium protection capability of PVC but be compatible 
with incineration as a disposal option. Results of 
simple permeation tests using tritiated water to identify 
candidate materials are given here. 
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MIC-91-03165/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Pickering NGS 1990 vacuum building outage: In- 
spection of sealants and coatings. 

Report no. 90-190-K. 

c1990, 16p 


This report discusses the findings of the Materials Sci- 
ence Section team who assessed the performance of 
coatings and joint sealants as part of the May 1990 
vacuum building outage inspection of the Pickering 
Nuclear Generating Station. Inspection results, reme- 
dial action, and recommendations are included in this 
report. 


150,206 
MIC-91-03167/GAR 
Ontario Hydro, Toronto. Research Div. 

Pickering NGS 1990 vacuum building outage: FRP 
components routine inspection results/1/. 

Report no. 90-191-K. 

G. Gowda. c1990, 34p 


PC E07/MF E01 


This report describes the results of an inspection of 
the Fiber Reinforced Plastic (FRP) components in the 
dousing system of the ——-. Nuclear Generating 
Station vacuum building during May 1990. The = 
of this inspection included visual inspection of all t! 
risers, downcomers, spray headers, and vacuum 
pipes; hardness measurements; remedial work result- 
ing from the inspection, and inspection after the dous- 
ing test. 
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MIC-91-03169/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Pickering NGS 1990 vacuum building outage: In- 
spection of pressure relief valve diaphragms. 
Report no. 90-203-K. 

R. J. Lewak. c1990, 25p 


This report details the Pickering Nuclear Generating 
Station inspection of the replacement of both A wd 
and lower neoprene rolling diaphragms with EPDM 
(Ethylene-Propylene-Diene Monomer) rolling dia- 
phragms in the pressure relief valves which isolate the 
atmosphere of the pressure relief duct from that of the 
vacuum building. 
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MIC-91-03170/GAR PC E07/MF E01 

Ontario Hydro, Toronto. Research Div. 

Pickering NGS 1990 vacuum building outage: In- 
of the pressure relief duct expansion/ 

contraction joint seals. 

Report no. 90-204-K. 

R. J. Lewak. c1990, 70p 


This study describes the replacement of expansion/ 
contraction joint seals in the pressure relief duct during 
the Pickering Nuclear Generating Station vacuum 
building outage in May 1990. In addition, inspection 
was also made of old seals, backup plates, and em- 
bedded parts. Durometer hardness tests were made 
on the wall sections of all the seals and also on the 
floor sections and splices of five of the rectangular 
seals and all of the circular seals. 
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MIC-91-03175/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Thermal analysis of an irradiated fuel concrete in- 
tegrated container under normal and fire accident 
conditions. 

Report no. 89-242-K. 

D. Taralis. c1990, 41p 


This study describes the development of the special 
purpose three-dimensional heat transfer computer 
code for the thermal analysis of a Concrete Integrated 
Container (CIC) for the transportation of 10-year 
cooled fuel under normal conditions and hypothetical 
fire accident conditions. Results are given for: Com- 
parisons of theoretical predictions with existing half- 
scale CIC experimental results, and representative an- 
alytical results for full-scale CIC under normal and fire 
accident conditions. 
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MIC-91-03181/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Pickering NGS 1990 outage: Pressure relief duct 
inspection of concrete. 

Report no. 90-184-K. 

E. J. McColm. c1990, 45p 


This report summarizes the results of the inspection of 
the structural concrete in the interior and exterior of 
the pressure relief duct at Pickering Nuclear Generat- 
ing Station during the station outage in 1990. The in- 
spection involved visual observation, nondestructive 
testing, concrete coring, and half-cell potential meas- 
urements. Noted deficiencies and actions taken to 
repair them are described. 
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MIC-91-03182/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Tensile and hardness tests on polyester fabric re- 
inforced neoprene rubber seals used in Pickering 
NGS ‘A’ pressure relief duct expansion/contrac- 
tion joints. 

Report no. 90-173-K. 

R. J. Lewak. c1990, 13p 


This report presents the results of tests conducted on 
tensile test specimens cut from sections of both 
spliced and non-spliced polyester fabric reinforced ne- 
oprene rubber material which had been used as seals 
on the contraction joints of the Pickering Nuclear Gen- 
erating Station A pressure relief duct. The specimens 
were tested for durometer hardness and then tensile- 
tested to destruction. 
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MIC-91-03183/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Darlington NGS ‘A’ Emergency — Water 
Pumpsets: Vibration acceptance tests. 

Report no. 90-104-K. 

N. Jagan, and J. Mastorakos. c1990, 97p 


As part of the Darlington Nuclear Generating Station A 
commissioning program, vibration acceptance tests 
were carried out on the four emergency service water 
pumpsets. The tests involved measuring the vibration 
levels and determining the dynamic characteristics of 
the pumpsets. The commissioning data also provided 
a baseline to assist in future pumpset condition moni- 
toring and machine health assessment. 
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MIC-91-03303/GAR PC E07/MF E01 

Atomic Energy Control Board, Ottawa (Ontario). 

— of equipment for equipment qualifica- 
ion. 

Research report no. INFO-0302. 

K. G. Torr. c1989, 48p 


Equipment qualification (EQ) deals with the qualifica- 
tion of safety-related equipment for service operation 
conditions under all expected service conditions in nu- 
clear power plants. This report describes the method- 
ology applied in selecting equipment in the special 
safety systems at the CANDU 600 MW nuclear gener- 
ating stations at Gentilly 2 and Point Lepreau, as well 
as giving an explanation of the selection procedure 
adopted and the rationale behind the criteria used in 
identifying the equipment. 
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MIC-91-03308/GAR PC E12/MF E01 
Senes Consultants, Willowdale (Ontario). 

Neutron dosimeters and survey meters in accel- 
erators, reactors and other neutron environments. 
Research report no. INFO-0307. 

c1989, 142p 


Many of the facilities licensed by the Atomic Energy 
Control Board (AECB) produce neutron radiation fields 
in occupationally accessible areas. The accurate 
measurement of these fields and the reliability of per- 
sonal neutron monitoring systems with necessary 
energy response, sensitivity and accuracy are of con- 
cern to the AECB. This study determined which type of 
neutron dosimeters for personal dose assessments 
and survey meters for radiation exposure control are 
‘best suited’ for use at certain nuclear facilities (mainly 
particle accelerators) and in some applications involv- 
ing radioisotopes where measurable neutron doses 
can be received by workers. In addition, ease of cali- 
bration, accuracy and reliability of each instrument are 
assessed in this work. 
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MIC-91-03309/GAR PC E07/MF E01 
Atomic Energy Control Board, Ottawa (Ontario). 
Doses from portable gauges. 

Research report no. INFO-0286. 

S. H. Linauskas. c1988, 74p 


In Canada, there are now over 450 licensed organiza- 
tions using portable moisture-density gauges, although 
current regulations do not require routine wearing of 
radiation dosimeters, nor are operators required to be 
atomic radiation workers as defined in the Atomic 
Energy Control Act. This report gives the results of 
field studies conducted in various regions of Canada to 
measure actual radiation exposures of operators using 
commercial moisture-density gauges under different 
situations. Newly developed dosimeter technology 
(bubble detectors) and conventional dosimetry tech- 
niques (thermoluminescent dosimeters, integrating 
electronic dosimeters, and CR-39 neutron track-etch 
detectors) were used to identify the doses to 23 mois- 
ture-density gauge operators and maintenance staff. 
Most of the passive dosimetry was supported by con- 
ducting radiation field mapping and time accounting 
whenever a moisture-density gauge operator handied 
or was near a gauge. 
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MIC-91-03346/GAR PC E07/MF E01 
Atomic Energy Control Board, Ottawa (Ontario). 


AECB staff review of Bruce NGS ‘B’ operation for 
the year 1989. 
otto, no. INFO-0368. Annual publication. 

90, 21p 


The operation of the Bruce ‘B’ Nuclear Generating 
Station is monitored and licensing requirements are 
enforced by the AECB Bruce project staff, with appro- 
priate support from other AECB personnel. The staff 
observes operation of the reactors, conducts audits, 
witnesses important activities, reviews station docu- 
mentation and reports, and issues approvals where 
appropriate in accordance with licence conditions. 
This report summarizes and records the conclusions 
of the AECB staff assessment of the operation of 
Bruce NGS ‘B’ during 1989. 
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MIC-91-03349/GAR PC E07/MF E01 
Atomic Energy Control Board, Ottawa (Ontario). 

AECB staff review of Bruce NGS ‘A’ operation for 
the year 1989. 

Report no. INFO-0367. Annual publication. 

c1990, 30p 


This report presents AECB project staff’s review of 
major licensing issues and operational performance of 
the station during 1989, using Ontario Hydro reports 
and official correspondence and observations of 
AECB staff at the site. The report is limited to aspects 
of the station performance that AECB staff considers 
to have safety significance. The review covers compli- 
ance, maintenance, testing, radiation protection, ef- 
fluents and environmental monitoring, reactor process, 
control and fuel handling systems, performance of 
special safety and secondary systems, shutdown sys- 
tems, emergency cooling injection, negative pressure 
containment, significant events, quality assurance, 
chemistry control, chemistry, training, emergency 
drills, maintenance, management and security. Signifi- 
cant licensing matters include primary heat transport 
pump trips, containment modifications, pressure tube 
integrity, and standards of operation and maintenance. 
A list of significant events is also given. 
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MIC-91-03350/GAR PC E07/MF E01 
Atomic Energy Control Board, Ottawa (Ontario). 

AECB staff annual report on Point Lepreau G.S. for 
the year 1989. 
Report no. INFO-0365. Annual publication. 
c1990, 16p 


Review by AECB staff of the operation of Point Le- 
preau Nuclear Generating Station during 1989. The 
review is based on information contained in the docu- 
ments submitted by New New Brunswick Power under 
the terms of the Operating Licence and on information 
gathered by AECB staff during routine site monitoring, 
inspections and audits. The review covers covers com- 
pliance, radiation protection, effluents and environ- 
mental monitoring, process systems, performance of 
special safety systems, significant events, quality as- 
surance, maintenance, chemistry control, manage- 
ment, training, emergency exercises and drills, security 
and measures of performance. Significant licensing 
matters and activities include licence renewal, contain- 
ment leak rate testing, follow-up to the Chernobyl acci- 
dent, and steam f ater failures in the turbine build- 
ing. 
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MIC-91-03351/GAR 
Atomic Energy Control Board, Ottawa (Ontario). 
AECB staff annual report of Pickering NGS for the 
= 1989. 
po me no. INFO-0372. Annual publication. 
50p 


PC E07/MF E01 


The operation of Pickering Nuclear Generation Station 
(NGS), A Units 1-4 and Pickering NGS B Units 5-8, is 
monitored to ensure compliance with licensin: ng require- 
ments by the Atomic Energy Control Boar (AECB) 
Pickering project office staff in cooperation with AECB 
staff in Ottawa. This report presents the AECB staff's 
review of major licensing issues and of the operational 
performance of Pickering NGS during 1989. The report 
is limited to those aspects that AECB staff considers to 
have particular safety significance, such as the proc- 
ess system, chemistry control, performance of safety 
systems, reportable significant events, measures of 
station performance, radiation protection, station ef- 
fluents and environmental monitoring, audits and ap- 
praisals, training, emergency exercises and drills, se- 
curity and exercises and drills, security, and mainte- 
nance and management. 
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DE91000566/GAR PC A03/MF A01 

Department of Energy, Oak Ridge, TN. Office of Scien- 

tific and Technical Information. 

Yucca Mountain Project emg January- 

Dubogey penn “$f update: Supplement 2, Add. 1. 
ioliograp! 

1990, 11p BOE/OSTI- -3406-Suppl.2-Add.1 


Following a reorganization of the Office of Civilian Ra- 
dioactive Waste Management, the Yucca Mountain 
Project was renamed Yucca Mountain Site Character- 
ization Project. The title of this bibliography was also 
changed to Yucca Mountain Site Characterization 
Project Bibliography. Prior to August 5, 1988, this 
project was called the Nevada Nuclear Waste Storage 
Investigations. This bibliography contains information 
on this ongoing project that was added to the Depart- 
ment of Energy’s Energy Science and Techno! Da- 
tabase from January 1990 through June 1990. The 
bibliography is categorized by principal project partici- 
pating organization. Participant-sponsored subcon- 
tractor reports, papers, and articles are included in the 
sponsoring organization’s list. Another section con- 
tains information about publications on the Energy Sci- 
ence and Technology Database that were not spon- 
sored by the project but have some relevance to it. 


150,221 
DE91010022/GAR PC A04/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

In situ Vitrification preliminary hazards analysis. 

T. E. Wierman, and F. E. Purser. Nov 90, 71p EGG- 
WTD-9388 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This report presents the preliminary hazards analysis 
in support of the Safety Analysis effort for the In Situ 
Vitrification (ISV) of radioactive waste at the Idaho Na- 
tional Engineering Laboratory (INEL). The ISV system 
has been scrutinized for all possible hazard sources. 
Each source is then analyzed to determine mitigating 
factors and possible consequences. These determina- 
tions were made without regard to probability and with 
the highest conservatism for consequences. These re- 
sults will be used in the definition of accident scenarios 
and as input to the hardware design process. 10 refs., 
4 figs., 11 tabs. 
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DE91010038/GAR PC A03/MF A01 
Du Pont de Nemours (E.!.) and Co., Aiken, SC. Savan- 
nah River Plant. 

Low assay residue processing upgrades at the Sa- 
vannah River Plant. 

E. N. Moore. 1988, 31p DP-MS-88-132, CONF- 
8810174-11 

Contracts AC09-76SR00001, ACO9-89SR18035 
Plutonium/uranium recovery operations conference, 
Idaho Falls, ID (USA), 4-6 Oct 1988. Sponsored by De- 
partment of Energy, Washington, DC. 

U.S. Sales Only. 


Savannah River Plant (SRP) has initiated developmen- 
tal programs to develop and implement technology to 
permit efficient recovery of plutonium from residues 
such as incinerator ash. Extensive residue stockpiles 
exist within the DOE complex which require economic 
recovery. This paper provides an overview of the cur- 
rent efforts at SRP to install processes for efficient res- 
idue recovery. 7 refs. 
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DE91010064/GAR 

= and G Idaho, heal Idaho Falls. 
oncrete longe verview. 

W. Chang, and B. Morreale. 1991, 20p EGG-M- 

91057, CONF-910270-40 

Contract ACO7-761D01570 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 

1991. _—— by Department of Energy, Washing- 

ton, 


A number of compact host states and unaffiliated 
states are currently selecting appropriate disposal 
technology and construction materials for their 
planned low-level radioactive waste (LLW) disposal fa- 
cilities. Concrete is one of the candidate materials 
under consideration for the construction of LLW dis- 
posal facilities because of its strength, durability, abun- 
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dant availability, and relatively low cost. The LLW dis- 
posal facilities must maintain intruder barrier integrity 
for up to 500 years, without active maintenance after 
the first 100 years. The ability of concrete to survive for 
such a long time as a construction material is a critical 
issue. This report provides a basic understanding of 
the composition and workings of concrete as a struc- 
tural material in LLW disposal facilities and a descrip- 
tion of degradation factors and state-of-the-art mitiga- 
tive measures available to preserve the durability and 
longevity of concrete. Neither the paper nor the report 
is intended to be a design guidance document, and 

i addresses using cement as a waste solidifica- 
tion agent. 5 refs., 1 tab. 
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DE$1010107/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Shipping encapsulated CS-137 sources as special 
and normal form. 

E. D. Robbins, and D. Carlson. Jan 91, 22p WHC- 
SA-1092, CONF-910270-41 

Contract ACO6-87RL10930 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


In June 1988, a Cesium-137 irradiation source, located 
in a commercial irradiation facility water basin near At- 
lanta, Georgia, began to leak. Because of the failure of 
this source, the decision was made to transport it and 
all similar sources back to their place of manufacture 
at the Hanford Site in southeastern Washington State. 
As this shipping campaign progressed, many chal- 
lenges were encountered, and the process of under- 
water loading, dewatering, and drying the transporta- 
tion packages went through a significant evolution. 
The loading methods and drying standards that result- 
ed may reflect a trend in underwater packaging re- 
quirements for this type of material. 3 figs. 


150,225 

DE91010216/GAR 
Lawrence Berkeiey Lab., CA. 
Preciosure monitoring and performance confirma- 
tion at Yucca Mountain: Applicability of geophysi- 
cal, geohydrological, and geochemical methods. 
C. F. Tsang. Jun 89, 41p LBL-26428 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


The present paper presents considerations on studies 
that would be required for preclosure monitoring and 
performance confirmation of a nuclear waste geologic 
repository in an unsaturated zone. The critical param- 
eters that should be monitored are reviewed and two 
scales of measurement relevant to monitoring activi- 
ties, room scale and repository scale, are taken as a 
framework for investigation. A number of monitoring 
methods based on spomyeice, geohydrology, and 
geochemistry are briefly summarized for their potential 
usefulness for preclosure monitoring and performance 
confirmation of the geologic repository. Particular em- 
phasis is given to measurement of the spatial distribu- 
tion of parameters in contrast to single-point measure- 
ments of quantities. 12 refs., 1 fig., 1 tab. 
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DE$1010219/GAR PC A10/MF A02 
Lawrence Berkeley Lab., CA. 

Hydrologic characterization of fractured rocks: An 
interdisciplinary methodology. 

J. C. S. Long, E. L. Majer, S. J. Martel, K. Karasaki, 
and J. E. Peterson. Nov 90, 202p LBL-27863, NDC- 


12 
Contract AC03-76SF00098 
Sponsored by Department of Energy, Washington, DC. 


The characterization of fractured rock is a critical prob- 
lem in the development of nuclear waste repositories 
in geologic media. A good methodology for character- 
izing these systems should be focused on the large 
important features first and concentrate on building nu- 
merical models which can reproduce the observed hy- 
drologic behavior of the fracture system. In many 
rocks, fracture zones dominate the behavior. These 
can be described using the tools of geology and geo- 
mechanics in order to understand what kind of fea- 
tures might be important hydrologically and to qualita- 
tively describe the way flow might occur in the rock. 
Geophysics can then be employed to locate these fea- 
tures between boreholes. Then well testing can be 
used to see if the identified features are in fact impor- 
tant. Given this information, a conceptual model of the 
system can be developed which honors the geologic 
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description, the tomographic data and the evidence of 
high permeability. Such a model can then be modified 
through an inverse process, such as simulated anneal- 
ing, until it reproduces the cross-hole well test behav- 
ior which has been observed insitu. Other possible in- 
version techniques might take advantage of self simi- 
lar structure. Once a model is constructed, we need to 
see how well the model makes predictions. We can 
use a cross-validation technique which sequentially 
puts aside parts of the data and uses the model to pre- 
dict that part in order to calculate the prediction error. 
This approach combines many types of information in 
a methodology which can be modified to fit a particular 
field site. 114 refs., 81 figs., 7 tabs. 
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DE91010299/GAR PC A04/MF A01 
Los Alamos National Lab., NM. 

Ten Thousand Years of Solitude. On inadvertent 
Intrusion into the Waste Isolation Pilot Project Re- 


pository. 

G. Benford, C. W. Kirkwood, O. Harry, and M. J. 
Pasqualetti. Mar 91, 52p LA-12048-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


This report documents the authors work as an expert 
team advising the US Department of ——- on modes 
of inadvertent intrusion over the next 10,000 years into 
the Waste Isolation Pilot Project (WIPP) nuclear waste 
repository. Credible _ of potential future accidental 
intrusion into the WIPP are estimated as a basis for 
creating warning markers to prevent inadvertent intru- 
sion. A six-step process is used to structure possible 
scenarios for such intrusion, and it is concluded that 
the probability of inadvertent intrusion into the WIPP 
repository over the next ten thousand years lies be- 
tween one and twenty-five percent. 3 figs., 5 tabs. 
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DE91010602/GAR PC A04/MF A01 
Department of Energy, Carson City, NV. Nevada Nu- 
clear Waste Project Office. 

Images of a place and vacation preferences: impli- 
cations of the 1989 a for assessing the eco- 
nomic impacts of a nuclear waste repository in 
Nevada. 

P. Slovic, M. Layman, and J. H. Flynn. Nov 90, 61p 
NWPO-SE-030-90 

Contract FG08-85NV10461 

Sponsored by Department of Energy, Washington, DC. 


In July, 1989 the authors produced a report titled Per- 
ceived Risk, Stigma, and Potential Economic Impacts 
of a High-Level Nuclear-Waste Repository in Nevada 
(Slovic et al., 1989). That report described a program 
of research designed to assess the potential impacts 
of a high-level nuclear waste repository at Yucca 
Mountain, Nevada upon tourism, retirement and job- 
related migration, and business development in Las 
Vegas and the state. It was concluded that adverse 
economic impacts potentially may result from two re- 
lated social processes. Specifically, the study by Slovic 
et al. employed analyses of imagery in order to over- 
come concerns about the validity of direct questions 
— the influence of a nuclear-waste repository 
at Yucca Mountain upon a person’s future behaviors. 
During the latter months of 1989, data were collected 
in three major telephone surveys, designed to achieve 
the following objectives: (1) to replicate the results 
from the Phoenix, Arizona, surveys using samples from 
other populations that contribute to tourism, migration, 
and development in Nevada; (2) to retest the original 
Phoenix respondents to determine the stability of their 
images across an 18-month time period and to deter- 
mine whether their vacation choices subsequent to the 
first survey were predictable from the images they pro- 
duced in that original survey; (3) to elicit additional 
word-association images for the stimulus underground 
nuclear waste repository in order to determine whether 
the extreme negative images generated by the Phoe- 
nix respondents would occur with other samples of re- 
spondents; and (4) to develop and test a new method 
for imagery elicitation, based upon a rating technique 
— than on word associations. 2 refs., 8 figs., 13 
tabs. 
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DE91010605/GAR 
Department of Ener. 
clear Waste Project 


PC A09/MF A01 
, Carson City, NV. Nevada Nu- 
ice. 


Major sociocultural impacts of the Yucca Mountain 
high-level nuclear waste repository on nearby 
rural communities. 

R. L. Little, and R. S. Krannich. Sep 90, 183p 
NWPO-SE-033-90 

Contract FG08-85NV10461 

Sponsored by Department of Energy, Washington, DC. 


This report provides a summary of selected, potentially 
significant social and cultural impacts which have oc- 
curred, or which can be expected to occur, in four rural 
southern Nevada communities as a result of federal 
efforts to site a high-level nuclear waste repository at 
Yucca Mountain, Nevada. The focus here is upon the 
extant and potential future sociocultural impacts in 
Amargosa Valley, Beatty, Pahrump and Indian Springs, 
the four Nevada communities nearest to Yucca Moun- 
tain. Due in part to their proximity to the repository site, 
these communities are potentially vulnerable to a wide 
variety of ‘‘standard” socioeconomic and sociocultural 
effects associated with the construction and operation 
of an extremely large and complex facility such as the 
proposed repository. In addition, their proximity to both 
the repository and to probable nuclear waste transpor- 
tation corridors may increase the potential for certain 
“special” effects related to both real and perceived 
risks of handling and storing high-level radioactive 
waste materials. Data collected thus far suggests that 
the repository program has had only limited impacts on 
social and cultural conditions in the four study commu- 
nities. 100 refs. 
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DE91010607/GAR PC A04/MF A01 
Department of Energy, Carson City, NV. Nevada Nu- 
clear Waste Project Office. 

Evaluations of Yucca Mountain survey findings 
about the attitudes, opinions, and evaluations of 
nuclear waste disposal and Yucca Mountain, 
Nevada. 

J. H. Flynn, P. Slovic, C. K. Mertz, and J. Toma. Sep 
90, 68p NWPO-SE-029-90 

Contract FG08-85NV10461 

Sponsored by Department of Energy, Washington, DC. 


This report provides findings from three surveys con- 
ducted during the Fall 1989 as part of the socioeco- 
nomic research program sponsored by the Nevada 
Agency for Nuclear Projects. The US Congress 
passed the Nuclear Waste Policy Act (NWPA) in 1982 
and defined specific oversight responsibilities, includ- 
ing studies of socioeconomic effects and impacts, to 
the states in which potential high-level nuclear waste 
repositories might be located. The NWPA was amend- 
ed in 1987 and Yucca Mountain, Nevada was desig- 
nated as the only site to be characterized (studied in 
detail) as a location for the nation’s first repository. 
These surveys were conducted so they could provide 
information to the state of Nevada in its evaluation of 
the Yucca Mountain project. This report presents infor- 
mation from these surveys on two major areas. First, 
respondent evaluations of environmental hazards, es- 
pecially nuclear waste facilities are reported. Second, 
an analysis is made of the Nevada State Survey to ex- 
amine the public response to the positions taken by 
the officials and institutions of Nevada in regard to the 
Yucca Mountain project. The survey data support a 
finding that the respondents from all three surveys are 
seriously concerned about the environmental effects 
of technological facilities and hazards. The evaluations 
of a nuclear waste repository especially is viewed as 
likely to produce adverse events and impacts in every 
aspect of its implementation, operation or long-term 
existence. When compared to other industrial or tech- 
nological activities, a high-level nuclear waste reposi- 
er 2 seen as the most feared and least acceptable. 
tabs. 
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DE91010611/GAR PC A06/MF A01 
Department of Energy, Carson City, NV. Nevada Nu- 
clear Waste Project Office. 

Risk-induced social impacts: The effects of the 
proposed nuclear waste repository on residents 
of the Las Vegas metropolitan area. 

A. H. Mushkatel, K. D. Pijawka, and M. Dantico. Sep 
90, 102p NWPO-SE-032-90 

Contract FG08-85NV10461 

Sponsored by Department of Energy, Washington, DC. 


This report examines important and major impacts of 
the proposed high-level nuclear waste repository on 
Las Vegas metropolitan residents. The data utilized in 
the report consist of interview data collected in the 





1988, Urban Risk Survey and data for Clark County 
residents collected as part of the 1989 Nevada Tele- 
phone Survey. The use of two different data sets which 
were collected at two distinct points in time permit for 
not only determinations of the consistency of opinions 
and risk perceptions, but also result in a compelling 
consistency of findings demonstrating the types of im- 
pacts described in the report. The repository is viewed 
as an extremely dangerous facility where accidents 
are perceived as inevitable, and the consequences 
may result in catastrophic impacts. Over the last few 
years, the negative imagery of the repository, coupled 
with the view that the area may become stigmatized 
has amplified the perceived risks over the benefits. In 
addition, Las Vegas valley residents have little trust in 
the agencies empowered to ensure their safety and to 
mitigate the impacts from the facility. In this context it 
is difficult to believe that the federal agencies can 
regain much credibility among Clark County residents, 
or that the major impacts outlined in the report if the 
Yucca Mountain project becomes a reality will not 
come about. 20 refs., 3 figs., 36 tabs. 


150,232 

DE91010612/GAR PC A04/MF A01 
Department of Energy, Carson City, NV. Nevada Nu- 
clear Waste Project Office. 

Annotated pew wand of the physical data of 
Rainier Mesa and Yucca Mountain. 

Bibliography. 

C. E. Russell. Sep 88, 67p NWPO-TR-012-89 
Contract FG08-85NV10461 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Yucca Mountain, located on and adjacent to the 
Nevada Test Site (NTS) has been designated as the 
only site to undergo characterization to determine if it 
meets the criteria to become the Nation’s first high- 
level nuclear waste repository. During this process, 
care must be taken to not compromise the site’s integ- 
rity through excessive testing. In order to supplement 
the limited data to be gathered at Yucca Mountain, 
analog areas are to be considered. This annotated bib- 
liography was compiled by the Desert Research Insti- 
tute to help — ways in which Rainier Mesa 
could either be used as a supplemental repository test 
site or where existing Rainier Mesa data can be used 
either to support or refute test results from Yucca 
Mountain. Rainier Mesa, the location of numerous un- 
derground nuclear tests on the NTS, possesses some 

eologic characteristics similar to those of Yucca 

lountain, which makes it a likely candidate for com- 
parison. Almost 500 references regarding geology, hy- 
drology, meteorology, biology, and archaeol were 
annotated and entered alpha-numerically into the bibli- 
ography. These references were categorized into 50 
topics which are defined in Section 2 and presented in 
Section 3. Each reference is categorized as to whether 
it contains Yucca Mountain data, Rainier Mesa data, or 
both, and a final category consists of those reports 
that contain Rainier Mesa data that have already been 
applied to Yucca Mountain research. The annotated 
bibliography is presented in Section 4. 


150,233 

DE$1010650/GAR PC A11/MF AO2 
Clark Univ., Worcester, MA. Center for Technology, 
Environment, and Development. 

Nuclear waste management: A comparative analy- 
sis of six counties. 

J. Emel, B. Cook, R. Kasperson, O. Renn, and G. 
Thompson. Nov 90, 250p NWPO-SE-034-90 
Contract FG08-85NV10461 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


High-level nuclear waste (HLW) disposal is an integral 
part of nuclear power production that has been seri- 
ously reckoned with for only two decades. Over the 
past ten years the research and development work 
aimed at providing facilities for the management of all 
Ss of radioactive waste has dramatically escalated. 
here appears to be wide agreement on deep geologi- 
cal disposal of high- level wastes either on land or 
under the sea. We examined the six countries with the 
largest nuclear power industries apart from the US and 
USSR. These are Canada, France, Japan, Sweden, 
the United Kingdom, and West Germany. Because 
these countries have different social, political, eco- 
nomic, and cultural histories, they have given rise to a 
variety of experiences with waste policy and are at dif- 
ferent stages in research and development, and in re- 
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pository siting. However, we think some major areas of 
agreement in approach can be ascertained and con- 
trasted with the US approach. Our conclusions are di- 
vided into those relating to technical issues, those 
bearing upon programmatic issues and differences, 
and those that address issues of organization and po- 
litical culture. 105 refs., 8 figs., 9 tabs. 


150,234 

DE91010681/GAR PC AO5/MF A01 
Sandia National Labs., Albuquerque, NM. 

Findings of the ESF Alternatives Study. 

A. L. Stevens, and L. S. Costin. Mar 91, 84p SAND- 
90-3232 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


This report presents a summary of the conduct and 
findings of the Exploratory Shaft Alternatives —_ 
The study basis and findings are presented in - 
cient detail to allow the Department of Energy to make 
an informed decision as to the Exploratory Shaft Facili- 
ty (ESP)/Repository — option to be used as the 
basis for resumption of ESF Title 2 design. As a result 
of the desire for a rigorous, logically defensible analy- 
sis and the complexity of the required evaluation, a 
multi-attribute utility analysis was used as the primary 
decision-aiding tool. Over 2500 wer aes require- 
ments and concerns were considered under four 
broad objectives. The analysis resulted in the ranking 
of 34 options, in accordance with the extent to which 
each option could achieve the objectives. Additional 
findings regarding design features that were identified 
as key elements in an options ability to provide good 
overall performance are also discussed. 4 figs., 9 tabs. 


150,235 

DE$1010753/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

MRS transfer facility feasibility study. 

A. K. Jowdy, and R. |. Smith. Dec 90, 21p PNL-SA- 
18916, CONF-910435-65 
Contracts ACO6-76RL01830, ACO6-84RL 10436 
American Nuclear Society (ANS) international high 
level radioactive waste management conference, Las 
Vegas, NV (USA), 28 Apr - 3 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Under contract to the US Department of Energy, Par- 
sons was requested to evaluate the feasibility of build- 
ing a simple hot cell (waste handling) transfer facility at 
the Monitored Retrievable Storage (MRS) site to facili- 
tate acceptance of spent fuel into the Federal Waste 
Management System starting in early 1998. The 
Transfer Facility was intended to provide a receiving 
and transfer to storage capability at a relatively low 
throughput rate (approximately 500 MTU/yr) and to 
provide the recovery capability needed on the site in 
the event of a transport or storage cask seal failure 
during a period of about two years while the larger 
Spent Fuel Handling Building (SFHB) was being com- 
pleted. Although the original study basis postulated an 
incremental addition to the larger, previously consid- 
ered MRS configurations, study results show that the 
Transfer Facility may be capable of receiving and stor- 
ing spent fuel at annual rates of 3000 MTU/yr or more, 
making a larger fuel handling structure unnecessary. In 
addition, the study analyses showed that the Transfer 
Facility could be constructed and put into service in 
15--17 months and would cost less than the previous 
configurations. 2 figs., 2 tabs. 


150,236 
DE$1010792/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Effect of ionizing radiation on the waste package 
environment. 

D. T. Reed, and R. A. Van Konynenburg. 1991, 18p 
ANL/CP-71207, CONF-910435-66 

Contract W-31109-ENG-38 

Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las Vegas, NV (USA), 28 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


The radiolytic production of nitrogen oxides, nitrogen 
acids and ammonia are discussed in relation to the ex- 
pected environment in a high-level waste repository 
that may be constructed at the Yucca Mountain site if it 
is found to be suitable. Both literature data and reposi- 
tory-relevant data are summarized for air-water vapor 
systems. The limiting cases of a dry air and a pure 
water vapor bp phase are also discussed. Design 
guidelines and recommendations, based solely on the 
potential consequence of radiation enhancement of 
corrosion, are given. 13 refs., 5 figs., 1 tab. 
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150,237 

DE91010829/GAR PC A05/MF A0O1 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

Alternatives to land disposal of solid radioactive 
mixed wastes on the Hanford Site. 

Progress rept. 

P. H. Jacobsen, and D. R. Duncan. Mar 91, 92p 
DOE/RL-91-08 

Contract ACO6-87RL10930 


This report was prepared in response to the Hanford 
Federal Facility Agreement and Consent Order (re- 
ferred to as the Tri-Party Agreement) milestone M-25- 
00. The milestone statement is as follows: “Provide 
annual reports of studies/efforts that are in progress to 
identify alternatives to land disposal of radioactive 
mixed wastes. The annual reports will provide informa- 
tion regarding actions taken to minimize waste genera- 
tion, recycle/reciaim wastes, or treat wastes.” 28 refs., 
6 figs., 11 tabs. 


150,238 
DE91010905/GAR PC A09/MF A02 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

fuel st requirements, 1990-2040. 
R. Walling, and M. Bierschbach. Nov 90, 198p DOE/ 
RL-90-44 
Contract AC06-76RL01830 


Historical inventories of spent fuel are combined with 
US Department of Energy (DOE) projections of future 
discharges from commercial nuclear reactors in the 
United States to provide estimates of spent fuel stor- 
age requirements over the next 51 years, through the 
year 2040. The needs for storage capacity beyond that 
presently available in the pools are estimated. These 
estimates incorporate the maximum capacities within 
current and planned in-pool storage facilities and any 
planned transshipments of fuel to other reactors or fa- 
cilities. Existing and future dry storage facilities are 
also discussed. Historical data through December 
1989 are derived from the 1990 Form RW-859 data 
survey of nuclear utilities. Projected discharges 
through the end of reactor life are based on DOE esti- 
mates of future nuclear capacity, generation, and 
spent fuel discharges. 15 refs., 3 figs., 11 tabs. 


150,239 

DE91010918/GAR PC A04/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

Glass meliter off-gas system pluggages: Cause, 
significance, and remediation. 

C. M. Jantzen. Mar 91, 74p WSRC-TR-90-205 
Contract ACO09-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


Liquid high-level nuclear waste will be immobilized at 
the Savannah River Site (SRS) by vitrification in borosi- 
licate glass. The glass will be produced in the Defense 
Waste Processing Facility (DWPF) where the glass will 
be poured into stainless steel canisters for eventual 
disposal in a geologic repository. Experimental glass 
melters used to develop the vitrification process for im- 
mobilization of the waste have experienced problems 
with pl ge of the off-gas line with solid deposits. 
Off-gas its from the DWPF 1/2 Scale Glass 
Meiter (SGM) and the 1/10th scale Integrated DWPF 
Melter System (IDMS) were determined to be mixtures 
of alkali rich chlorides, sulfates, borates, and fluorides 
with entrained Fe(sub 2)O(sub 3), — and frit parti- 
cles. The distribution and location of the alkali deposits 
throughout the off-gas system indicate that the depos- 
its form by vapor-phase transport and condensation. 
Condensation of the alkali-rich phases cement the en- 
trained particulates causing off-gas system pluggages. 
The identification of vapor phase transport as the 
operational mechanism causing off-gas system plug- 
gage indicates that deposition can be effectively elimi- 
nated by increasing the off-gas velocity. Scale glass 
melter operating experience indicates that a velocity of 
>50 fps is necessary in order to transport the volatile 
species to the quencher to prevent having condensa- 
tion occur in the off-gas line. Hotter off-gas line tem- 
peratures would retain the alkali compounds as vi 

so that they would remain volatile until they reach the 
quencher. However, hotter off-gas temperatures can 
only be achieved by using less air/steam flow at the 
off-gas entrance, e.g. at the off-gas film cooler 
(OGFC). This would result in lower off-gas velocities. 
Maintaining a high velocity is, therefore, considered to 
be a more important criterion for controlling off-gas 
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pluggage than temperature control. 40 refs., 16 figs., 5 
tabs. 


150,240 

DE91011006/GAR PC A03/MF A01 
EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 
Plant. 

Waste drum gas opty sampling program at 
Rocky Flats during FY 198 

D. K. Roggenthen, T. L. iaPoctere, and R. G. 
Nieweg. 11 Feb 91, 27p RFP-4311 

Contract AC34-90DP62349 

Sponsored by Department of Energy, Washington, DC. 


Rocky Flats Plant Transuranic Waste Drums were 
sampled for gas composition. Combustibles, plastics, 
Raschig rings, solidified organic sludge, and solidified 
inorganic sludge transuranic waste forms were sam- 
pled. Plastic bag material and waste samples were 
also taken from some solidified sludge waste drums. A 
vacuum system was used to sample each layer of con- 
tainment inside a waste drum, including individual 
waste bags. G values (gas generation) were calculated 
for the waste drums. Analytical results indicate that 
very low concentrations of potentially flammable or 
corrosive gas mixtures will be found in vented drums. 
G(H(sub 2)) was usually below 1.6, while G(Total) was 
below 4.0. Hydrogen permeability tests on different 
types of plastic waste bags used at Rocky Flats were 
also conducted. Polyvinyichloride was slightly more 
permeable to hydrogen than polyethylene for new or 
creased material. Permeability of aged material to hy- 
drogen was slightly higher than for new material. So- 
lidified organic and inorganic sludges were sampled for 
volatile organics. The analytical results from two drums 
of solidified organic sludges showed concentrations 
were above detection limits for four of the 36 volatile 
organics analyzed. The analytical results for four of the 
five solidified inorganic sludges show that concentra- 
tions were below detection limits for all volatile organ- 
ics analyzed. 3 refs., 5 figs., 2 tabs. 


150,241 

DE91011015/GAR PC A03/MF A01 
Nuclear Assurance Corp., Norcross, GA. 

Commercial spent nuclear fuel shipments in the 
United States, 1964-1987. 

Dec 90, 23p NWPO-TN-008-90 

Contract FG08-85NV 10461 

Sponsored by Department of Energy, Washington, DC. 


This report provides an overview of US commercial 
light-water reactor spent-fuel shipments that have oc- 
curred from January, 1964 through December, 1987. A 
summary analysis was performed on these historical 
shipments, showing the amount of fuel that has been 
shipped to research facilities, reprocessing plants, 
away-from-reactor (AFR) storage sites, and other re- 
actors. Also presented in this report is a listing of po- 
tential spent-fuel shipments to and/or from commer- 
cial nuclear plants. Table 1 provides the detailed listing 
of historical spent-fuel shipments. Table 2 is a summa- 
ry of these shipments grouped by destination. Section 
IV discusses utility plans for future spent-fuel ship- 
ments. 2 tabs. 


150,242 

DE91011056/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

—* evaluation for a transuranic processing 
facility. 

S. A. Barker, and J. R. Divine. Nov 90, 45p WHC-SA- 
0963, CONF-901 101-84 

Contract ACO6-87RL10930 

American Nuclear Society (ANS) winter meeting, 
Washington, DC (USA), 11-15 Nov 1990. Sponsored 
by Department of Energy, Washington, DC. 


The Westinghouse Hanford Company, with the assist- 
ance of the Pacific Northwest Laboratory, is develop- 
ing a transuranium extraction process for preheating 
double-shell tank wastes at the Hanford Site to reduce 
the volume of transuranic waste being sent to a reposi- 
tory. The bench- scale transuranium extraction proc- 
ess development is reaching a stage where a pilot 
plant design has begun for the construction of a facility 
in the existing B Plant. Because of the potential corro- 
sivity of neutralized claddin ng removal waste process 
streams, existing embedd piping alloys in B Plant 
are being evaluated and “‘new”’ alloys are being select- 
ed for the full-scale plant screening corrosion tests. 
Once the waste is acidified with HNO(sub 3), some of 
the process streams that are high in F(sup (minus)) 
and low in Al and zr can produce corrosion rates ex- 
ceeding 30,000 mil/yr in austenitic alloys. Initial results 


256 VOL. 91, No. 18 


results are reported concerning the applicability of ex- 
isting plant materials to withstand expected process 
solutions and conditions to help determine the feasibil- 
ity of locating the plant at the selected facility. In addi- 
tion, process changes are presented that should make 
the process solutions less corrosive to the existing ma- 
terials. Experimental work confirms that Hastelloy B is 
unsatisfactory for the expected process solutions; type 
304L, 347 and 3098S stainless steels are satisfactory 
for service at room temperature and 60(degrees)C, if 
process stream complexing is performed. Inconel 625 
was Satisfactory for all solutions. 17 refs., 5 figs., 8 
tabs. 


150,243 

DE91011059/GAR PC A04/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Tank farm surveillance and waste status report for 
January 1991. 

Progress rept. 

B. M. Hanlon. Feb 91, 71p WHC-EP-0182-34 
Contract ACO06-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


This report is Westinghouse Hanford Company’s offi- 
cial inventory for radioactive waste stored in under- 
oo tanks in the 200 Areas at the Hanford Site. 

ata that depict the status of stored radioactive waste 
and tank vessel integrity are contained within the 
report. The intent of the report is to provide data on 
each of the existing 177 large underground waste stor- 
age tanks and 49 smaller catch and to provide supple- 
mental information regarding tank surveillance anoma- 
lies and ongoing investigations. 1 fig., 7 tabs. 


150,244 

DE91011061/GAR PC AO5/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Summary of single-shell tank waste stability. 

G. L. Borsheim, and N. W. Kirch. Mar 91, 94p WHC- 
EP-0347 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


Summary evaluations of the chemical stability of radio- 
active wastes stored in the Hanford Site single-shell 
tanks are provided. Potentially hazardous reactions 
are identified and related information and analyses are 
presented. Conclusions regarding the stability of 
wastes are stated and additional ongoing or planned 
work in support of waste stability investigations is 
noted. This report received the normal Westinghouse 
Hanford Company (Westinghouse Hanford) peer and 
functional review process. The report was also re- 
viewed by the Westinghouse Hanford Senior Chemists 
Panel and the consultant Tank Waste Science Panel 
chaired by Pacific Northwest Laboratory. The report 
was revised to incorporate comments from these re- 
views. 96 refs., 4 figs., 4 tabs. 


150,245 
DE91011062/GAR 
Westinghouse Hanford Co., Richland, WA. 
Quantitative measurements of fly ash, slag, and 
cement in limestone-based blends by Fourier 
transform infrared-attenuated total reflectance 
method. 

T. V. Rebagay, D. A. Dodd, R. D. Claghorn, and J. A. 


PC A03/MF A01 


Voogd. Feb 91, 30p WHC-SA-0975, 
Contract ACO6-87RL10930 
Pittsburgh conference and exposition on analytical 
chemistry and applied spectroscopy (42nd), Chicago, 
IL (USA), 4-8 Mar 1991. Sponsored by Department of 
Energy, Washington, DC. 


The disposal of the low-level radioactive liquids in- 
volves mixing the liquid waste with pozzolanic blend to 
form grout. Since the long-term performance of the 
grout depends on the composition of the blend, a rapid 
and reliable quantitative method to monitor blend com- 
positions is needed. Earlier studies by Westinghouse 
Hanford Company demonstrated the utility of a Fourier 
transform infrared-attenuated total reflectance method 
for the analysis of cement blends. A sequential spec- 
tral subtraction technique was used to analyze the 
blend; however, its reproducibility depends on the op- 
erator’s skill to perform spectral subtractions. A partial- 
least-squares (PLS) algorithm has replaced spectral 
subtraction. The PLS method is a statistical quantita- 
tive method suitable for analysis of multicomponent 
systems. Calibration blends are prepared by mixing the 
blend components in various proportions following a 
carefully designed calibration model. For the |, 
limestone content ranges from 30-50 wt%; blast fur- 
nace slag from 18-38 wt%; fly ash from 18-38 wt%; 
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and cement from 0-16 wt%. Use of the large concen- 
tration range will enhance the chance that the calibra- 
tion will be useful when target concentration change. 
The ability of the PLS method to predict limestone, 
slag, fly ash, and cement values in test blends was as- 
sessed. The prediction step of the PLS algorithm re- 
quired only a few seconds to analyze the test spectra. 
The best and worst results for each component of the 
blends calculated by this method are shown in tables. 
The standard error of prediction of the true value is <2 
wt% for limestone, <4 wt% for both fly ash and blast 
og slag, and <10 wt% for cement. 2 refs., 8 figs., 
7 tabs. 


150,246 

DE91011065/GAR PC A05/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Tank farm surveillance and waste status report for 
December 1990. 

Progress rept. 

B. M. Hanlon. Apr 91, 79p WHC-EP-0182-33 
Contract ACO06-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


This report is Westinghouse Hanford Company’s offi- 
cial inventory for radioactive waste stored in under- 
cane tanks in the 200 Areas at the Hanford Site. 

ata that depict the status of stored radioactive waste 
and tank vessel integrity are contained within the 
report. The intent of the report is to provide data on 
each of the existing 177 large underground waste stor- 
age tanks and 49 smaller catch tanks and to provide 
supplemental information regarding tank surveillance 
anomalies and ongoing investigations. 3 figs., 8 tabs. 


150,247 

DE91011107/GAR PC A03/MF A01 
West Valley Nuclear Services Co., Inc., NY. 

West Valley Demonstration Project. Annual report 
to Congress. 

Progress rept. 

Jan 91, 36p WVDP-91AR 

Contract ACO7-81NE44139 

Sponsored by Department of Energy, Washington, DC. 


Under the West Valley Demonstration Project Act, 
Public Law 96-368, liquid high-level radioactive waste 
stored at the Western New York Nuclear Service 
Center in West Valley, New York, is to be solidified (vit- 
rified) in borosilicate glass and transported to a federal 
repository for geologic disposal. This waste material 
resulted from spent nuclear fuel ee i 
ations conducted between 1966 and 1972. Project 
costs are shared by the US Department of Energy (90 
percent) and the New York State Energy Research 
and Development Authority (10 percent). The site on 
which the Project is located is owned by New York 
State. This report is an overview of West Valley’s plans 
and accomplishments. 


150,248 

DE91011225/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Computer simulation of an internally pressurized 
radioactive waste disposal room in a bedded salt 
formation. 

W. T. Brown, and J. R. Weatherby. 1991, 16p SAND- 
91-0562C, CONF-9104204-2 

Contract AC04-76DP00789 

First eng and technology conference on waste 
management, San Juan (Puerto Rico), 24-26 Apr 
hang “Sponscred by Department of Energy, Washing- 
ton, DC. 


The Waste Isolation Pilot Plant (WIPP) near Carlsbad, 
New Mexico was created by the U.S. Department of 
Energy as an underground research and development 
facility to demonstrate the safe storage of transuranic 
waste generated from defense activities. This facility 
consists of storage rooms mined from a bedded salt 
formation at a depth of about 650 meters. Each room 
will accommodate about 6800 55-gallon drums filled 
with waste. After waste containers are emplaced, the 
storage rooms are to be backfilled with mined salt or 
other backfill materials. As time passes, reconsolida- 
tion of this backfill will reduce the hydraulic conductivi- 
ty of the room. However, gases produced by decompo- 
sition and corrosion of waste and waste containers 
may cause a slow build-up of pressure which can 
retard consolidation of the waste and backfilled salt. 
The authors have developed a finite-element model of 
an idealized disposal room which is assumed to be 
perfectly sealed. The assumption that no gas escapes 
from the disposal room is a highly idealized and ex- 





treme condition which does not account for leakage 
paths, such as interbeds, that exist in the surrounding 
salt formation. This model has been used in a paramet- 
ric study to determine how reconsolidation is influ- 
enced by various assumed gas generation rates and 
total amounts of gas generated. Results show that re- 
ductions in the gas generation, relative to the baseline 
case, can increase the degree of consolidation and 
reduce the peak kaa pressure in disposal rooms. Even 
higher degrees of reconsolidation can be achieved by 
reducing both amounts and rates of gas generation. 8 
refs., 4 figs., 1 tab. 


150,249 

DE91011243/GAR PC A03/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 

Effect of HNO(sub 3)-Cerium (IV) decontamination 

on stainless steel waste canisters. 

R. E. Westerman, and D. B. Mackey. Apr 91, 17p 

PNL-SA-18551, CONF-910435-68 

Contract ACO6-76RL01830 

Annual American Nuclear Society (ANS) international 

high level radioactive waste management conference 
2nd), Las Vi opas, NV (USA), 28 Apr - 3 May 1991. 
ponsored byD epartment of Energy, Washington, DC. 


Stainless steel canisters will be filled with vitrified ra- 
dioactive waste at the West Valley Demonstration 
Project (WVDP), West Valley, NY. After bs are filled, 
the sealed canisters will be decontaminated by immer- 
sion in a HNO(sub 3)-Ce(IV) solution, which will 
remove the oxide film and a small amount of metal 
from the surface of the canisters. Studies were under- 
taken to determine the effect of this decontamination 
treatment on the legibility of the weld-bead canister 
identification label, and to determine whether this de- 
contamination treatment could induce stress-corrosion 
cracking (SCC) in the AISI 304L stainless steel (SS) 
canister material. Neither the label legibility nor the 
canister integrity with regard to SCC were found to be 
prejudiced by the proposed decontamination treat- 
ment. 2 refs., 5 figs. 


150,250 

DE91011244/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Mass-transfer analysis of waste packages contain- 
ing defense waste processing facility glass as a 
waste form 

M. J. Apted, “and D. Bo Engel. Apr 90, 18p PNL-SA- 
17845, CONF-900406-82 

Contract ACO6-76RL01830 

International topical meeting on high-level radioactive 
waste management (1st), Las Vegas, NV (USA), 8-12 
Apr 1990. Sponsored by Department of Energy, Wash- 
ington, DC. 


The fractional release rates of selected radionuclides 
from waste packages containing Defense Waste Proc- 
— Facility (DWPF) glass are calculated using the 
A T code, assuming a continuous-diffusive path- 
way under partially saturated conditions. One of two 
boundary conditions for the concentration of radionu- 
clides at the waste-glass surface are used: (1) individ- 
ual solubility limits for relatively insoluble radioele- 
ments, or (2) congruent dissolution of the glass for 
highly soluble radioelements. Based on available data, 
the radionuclides examined in this study (Tc-99, Cs- 
135, U-238, Np-237, Pu-239, Pu-240, Pu-242, Cm-245) 
are all calculated to comply with fractional release-rate 
limits. The major factors affecting the magnitude of 
pee releases are long-term dissolution rate of the 

WPF glass, radionuclide solubility, transport rate, and 
radionuclide inventories. The significant uncertainties 
regarding the appropriate values for these parameters 
are discussed. 15 refs., 3 figs., 2 tabs. 
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Energy group averaged capture and fission cross sec- 
tions were computed for (sup 237)Np, (sup 241)Am 
and (sup 243)Am as function of temperature and dilu- 
tion in the resolved and unresolved resonance re- 
gions. The computer codes SAMMY and URR (actively 
used for the analysis of cross section measurements) 
were used for this purpose. 4 refs., 6 figs., 6 tabs. 
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Sandia National Labs., Albuquerque, NM. 

Tensile strength testing of Topopah Spring tuff. 

L. W. Teufel, and M. J. McNamee. Apr 91, 28p 
SAND-91-0044 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


Laboratory experiments were conducted to compare 
two techniques for determining the tensile strength of 
nonlithophysal, welded tuff of the Topopah Spring 
Member and determine which technique should be 
used for site characterization. Tensile strengths were 
determined using uniaxial, direct-pull tests of right cir- 
cular cylinders and calculated from Brazil tests. Ten- 
sile strengths determined from 11 direct-pull tests 
ranged from 1.94 to 11.53 MPa, with a mean and 
standard deviation of 6.07 (plus minus) 3.09 MPa. Ten- 
sile strengths calculated from 11 Brazil tests ranged 
from 16.01 to 26.26 MPa, with a mean and standard 
deviation of 21.69 (plus minus) 3.38. The mean tensile 
strength of the Brazil tests was 3.5 times greater than 
the mean tensile strength determined from direct-pull 
tests. It is concluded that the tensile strength of Topo- 
pah Spring tuff should be determined from direct-pull 
tests because they are a direct measurement of the 
tensile strength and also provide a lower, more con- 
servative tensile strength than the Brazil tests. 4 refs., 
11 figs., 2 tabs. 
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Spectrum ‘90: American Nuclear Society (ANS) inter- 
national meeting on radioactive waste technologies, 
decontamination, and hazardous wastes, Knoxville, 
TN (USA), 30 Sep - 4 Oct 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Borosilicate glass provides a solid, stable medium for 
the disposal of high-level radioactive wastes resulting 
from the production of nuclear materials for United 
States defense needs. The glass must satisfy various 
quality and processability requirements on properties 
such as chemical durability, viscosity, and electrical 
conductivity. These properties depend on the compo- 
sition of the waste glass, which will vary during produc- 
tion due to variations in nuclear waste composition and 
variations in the glass-making process. This paper dis- 
cusses the experimentally-based statistical approach 
being used in the Hanford Waste Vitrification Plant 
(HWVP) Composition Variability Study (CVS). The 
overall goal of the CVS is to identify the composition 
region of potential HWVP waste glasses that satisfy 
with high confidence the applicable quality and proces- 
sability requirements. This is being accomplished by 
melting and obtaining property data for simulated nu- 
clear waste glasses of various compositions, and then 
statistically developing models and other tools needed 
to meet the goal. 6 refs., 1 fig., 5 tabs. 
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WIPP-90-022C, CONF-910270-45 
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Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991 —— by Department of Energy, Washing- 
ton, 


The Waste Isolation Pilot Plant (WIPP) near Carlsbad, 
New Mexico, is a nuclear repository designed for the 
disposal of transuranic (TRU) wastes generated and/ 
or stored at Department of Energy (DOE) facilities 
across the country. Characterization of the TRU waste 
is an integral part of showing compliance with regula- 
tions governing its transportation to the WIPP and sub- 
sequent storage and disposal at the WIPP. Available 
waste characterization information for the TRU wastes 
has been compiled and presented in various docu- 
ments including the TRUPACT-II Safety Analysis 
Report, and the WIPP No-Migration Variance Petition. 
The waste characterization information is primarily 
based on process knowledge, supplemented with lim- 
ited sampling and analytica data. This paper summa- 
rizes the available waste characterization information 
for the TRU waste in the DOE system, and the basis 
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for henge | the waste under a uniform system 
across all DOE sites. 8 refs., 1 fig., 3 tabs. 
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Special features of nuclear waste repository venti- 
lation system VIS-A-VIS experiences at the Waste 
Isolation Pilot Plant. 

S. C. Sethi. 1991, 19p DOE/WIPP-90-037C, CONF- 
910270-44 

Contract AC04-86AL31950 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
brs —_——— by Department of Energy, Washing- 
ion, 


The paper presents an analysis and discussion of the 
un round ventilation system at the Waste Isolation 
Pilot Plant (WiPP). Particular emphasis is placed on 
specific repository-related requirements and the grad- 
ual evolution of engineering designs relative to the 
WIPP Project scope. The ventilation — for a nu- 
clear waste facility similar to WIPP is designed to pro- 
vide a suitable environment for personnel and — 
ment during normal activities. It is also designed 
provide confinement and channeling of potential ain 
borne radioactive material in the event of an accidental 
release. It is desirable to identify and design all parallel 
activities and the required process equipment prior to 
completion of the repository mine final design. Such 
factors as ventilation requirements, drift sizes, bulk- 
head sizes, and placement are dependent on these 
items. Mine creep closure properties must be factored 
into the mine and ventilation equipment design consid- 
erations. Effects of natural ventilation pressures de- 
serve due consideration in the design. Mine ventilation 
requirements are dominated by the diesel equipment 
to be operated in the underground horizon. WIPP engi- 
neers have also found it extremely desirable to have 
automated real-time monitoring and control for the un- 
derground ventilation air. Final testing and balancing of 
the ventilation system is an extremely important start- 
up requirement. 3 refs., 2 figs. 
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Cooperative agreements: The new age. 

M. H. McFadden. 1991, 15p DOE/WIPP-90-031C, 
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The new culture of openness and cooperation at the 
United States (US) Department of Energy (DOE) has 
created a culture that is ripe for cooperative interac- 
tions with state and tribal governments. This culture is 
prevalent at the DOE’s Waste Isolation Pilot Plant 
(WIPP). The WIPP is a research and development fa- 
cility to demonstrate the safe disposal of radioactive 
wastes resulting from the defense programs of the 
U.S. One of the major activities of the project is to 
demonstrate, through a five-year test phase, that 
transuranic (TRU) waste can be safely packaged, cer- 
tified, transported, and stored in a deep bedded salt 
formation. The site is located near Carlsbad, New 
Mexico. During the test phase the waste will be trans- 
ported from current storage facilities in the states of 
Idaho and Colorado. The shipment routes will travel 
through five western states, including Idaho, Utah, Wy- 
oming, Colorado, and New Mexico. Shipments from 
other sites during the test phase (and, if the test phase 
is successful, during a twenty year disposal phase) 
would involve a total of 23 states along the shipment 
corridors. The resulting network of transportation 
routes results in extensive opportunities for interaction 
with state and tribal governments. 
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The Regulatory Assurance Program at the Waste Iso- 
lation Pilot Plant (WIPP) was formally initiated in Janu- 
ary 1990. This program was developed to ensure that 
regulatory requirements for the storage and disposal 
of transuranic wastes at the WIPP are met prior to re- 
ceipt of waste for experimental purposes. Several 
unique approaches have been undertaken at the WIPP 
to meet this challenge. 
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Mining: The beginning and the end of the nuclear 


cycle. 
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Mining is one of the world’s oldest industries, with a 
rich history that has evolved into modern times. A new 
chapter in that history is currently being written in 
southeastern New Mexico at the Waste Isolation Pilot 
Plant (WIPP). The beginning phase of the nuclear in- 
dustry occurred when uranium was mined from the un- 
derground and processed to develop the first fuel 
source for the nuclear history. The WIPP may well be 
the final chapter in closing out the nuclear cycle, by the 
disposal of nuclear waste 2150 feet in the under- 
= repository. At the WIPP, traditional procedures 
or underground mining activities have been signifi- 
cantly altered in order to ensure underground safety 
and project adherence to numerous regulatory require- 
ments. Innovative techniques have been developed 
for the WIPP underground procedures, mining equip- 
ment, and operating environments. The mining em- 
phasis is upon quality of the excavation, not, as in con- 
ventional mines, in the production of ore. 


150,259 

DE91011465/GAR PC A03/MF A01 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 

Understanding and involvement: The key to public 
acceptance of the Waste Isolation Pilot Plant. 

B. S. Kuntz. 1991, 14p DOE/WIPP-90-053C, CONF- 
910603-15 
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The Waste Isolation Pilot Plant (WIPP) is a research 
and development project of the United States Depart- 
ment of Energy (DOE) that is authorized under Public 
Law 96-164 “to demonstrate the safe disposal of ra- 
dioactive wastes resulting from defense programs of 
the United States.” The transportation and disposal of 
transuranic radioactive wastes require an extensive 
public and media information program. This program 
must be able to respond to numerous information re- 
quests and concerns from state governments, citizens 
on the transportation routes, political leaders, public in- 
terest groups, emergency responders, and national 
and local media. The WIPP has developed a proactive 
program which aggressively provides information to 
these audiences through written and visual products, 
exhibits, presentations, and tours. As a result, thou- 
sands of interested parties have had their questions 
and concerns addressed, resulting in public under- 
standing and support of the project's mission and its 
commitment to the safety of the public and the envi- 
ronment. 
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Construction of a cylindrical brine test room using 
a tunnel boring machine. 

V. F. Likar, and T. P. Burrington. 1990, 18p CONF- 
900210-64 
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Waste management ‘90: working towards a cleaner 
environment: waste processing, transportation, stor- 
age and disposal, technical programs and public edu- 
cation, Tucson, AZ (USA), 25 Feb - 1 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 


This paper discusses the construction of a horizontal 
cylindrical brine test room at the Waste Isolation Pilot 
Plant (WIPP). The room was constructed in the bedded 
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salt formation at a depth of 655 meters with a tunnel 
boring machine. The machine leasing, technical and 
operational management, parameters involved, and 
successful completion of this effort are included. 3 figs. 
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age and disposal, technical programs and public edu- 
cation, Tucson, AZ (USA), 25 Feb - 1 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Intergranular brines recovered from the repository ho- 
rizon of the Waste Isolation Pilot Plant (WIPP) have 
major- and trace-element compositions that reflect 
seawater evaporation and diagenetic processes. 
Brines obtained from repository drill holes are heterog- 
enous with respect to composition, but their composi- 
tional fields are distinct from those obtained from fluid 
inclusions in WIPP halite. The heterogeneity of brine 
compositions within the drill-hole population indicates 
a lack of mixing and fluid homogenization within the 
salt at the repository level. Compositional differences 
between intergranular (drill hole) and intragranular 
(fluid inclusions) brines is attributed to isolation of the 
latter from diagenetic fluids that were produced from 
dehydration reactions involving gypsum and clay min- 
erals. Modeling of brine-rock equilibria indicates that 
equilibration with evaporite minerals controls the con- 
centrations of major elements in the brine. Drill-hole 
brines are in equilibrium with the observed repository 
minerals halite, anhydrite, magnesite, polyhalite and 
quartz. The equilibrium model supports the derivation 
of drill-hole brines from near-field fluid, rather than 
large-scale vertical migration of fluids from the overly- 
ing Rustler or underlying Castile Formations. 13 refs., 6 
figs., 6 tabs. 
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Use of graphical structures to quantify and propa- 
gate uncertainties in development of conceptual 
models. 
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Part of the application for a license for a high-level ra- 
dioactive waste repository is an assessment of reposi- 
tory performance over thousands of years, which will 
inevitably have to treat uncertainties. One source of 
uncertainty is in the conceptualization of the natural 
repository system. Generally, conceptual models are 
developed based on interpretation of existing data 
using expert judgment. Uncertainties in conceptual 
models, which are propagated through the perform- 
ance assessment calculations, are introduced when 
simplifying assumptions are made about the behavior 
of the real system. These assumptions are made be- 
cause the data, knowledge that is based on the data, 
and other information considered in the interpretation 
are incomplete. Additionally, any relationships that 
exist among the data are generally inexact or may be 
undefined. In this work, causal networks have been ap- 
plied to the conceptual model development process. 
This representation of the conceptual model ex- 
presses existing knowledge about the real system in a 
graphical form and extracts the qualitative dependen- 
cy relationships among the underlying data and as- 
sumptions. Strict probabilistic reasoning is used to 
quantitatively explore these relationships. This prob- 
abilistic network provides a means by which to quanti- 
fy, propagate, and reduce the pervading uncertainty in 
a coherent probabilistic manner. The conceptualiza- 
tion of the Avra Valley regional ground water flow 
system in Arizona and the ground water flow system of 
the proposed high-level radioactive waste repository 
site at Yucca Mountain in Nevada have been investi- 
gated to develop a preliminary data base of important 
assumptions and their relationships. Based on the 
conceptual models for these sites, a prototype version 
of the probabilistic network for the development of 


conceptual models is under development on a mi- 
croExplorer Lisp workstation. 9 refs., 1 fig., 1 tab. 
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PHOENIX Concept. Proposed transmutation of 
long-lived radioactive wastes to produce electric 
power. 

G. J. Van Tuyle, H. Takahashi, M. Todosow, A. L. 
Aronson, and G. C. Slovik. Jan 91, 69p BNL-52279 
Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


A proposed means of transmuting key long-lived radio- 
active isotopes, primarily the so-called minor actinides 
(Np, Am, Cm), using a hybrid proton-accelerator-sub- 
critical lattice, is described. It is argued that by parti- 
tioning the components of the light water reactor 
(LWR) spent fuel and by transmuting key elements, 
such as the plutonium, the minor actinides, and a few 
of the long-lived fission products, that some of the 
most significant challenges in building a waste reposi- 
tory can be substantially reduced. If spent fuel parti- 
tioning and transmutation were fully implemented, the 
time required to reduce the waste stream toxicity 
below that of uranium ore would be reduced from more 
than 10,000 years to approximately 30 years. The pro- 
posed machine, based on the described PHOENIX 
Concept, would transmute the minor actinides and 
much of the iodine produced by 75 LWRs, and would 
generate usable electricity (beyond that required to run 
the large accelerator) of 850 MW(sub e). 14 refs., 29 
figs. 
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This report deals with an alpha spectrometric method 
for the monitoring of plutonium in Purex process high 
active waste streams(HAW) while processing low 
burn-up fuel. Sources prepared by direct plancheting 
of an aqueous aliquot of the waste stream after dilution 
have been used for the analysis. Using indigenously 
fabricated surface barrier detectors, the alpha spec- 
trometry was carried out both in vacuum as well as in 
air and in both cases the limiting conditions for plutoni- 
um analysis have been derived. Computational tech- 
niques for the stripping of (sup 242)Cm and (sup 
241)Am peaks are described. The analytical data ob- 
tained for synthetic mixtures of Am and Pu and HAW 
samples with Am/Pu activity ratios ranging from 1 to 
10 indicate that the HAW samples would require alpha 
spectrometry in vacuum with a minimum of 1.5x 10(sup 
-3) (mu)g of (sup 239+ 240)Pu for satisfactory results. 
Use of diluted sample aliquots for source preparation 
yields planchets of acceptable quality. This method 
can give the total plutonium content in the sample ali- 
quot including polymers. Transplutonium elements like 
(sup 242)Cm and (sup 241)Am can also be estimated, 
if required. (author). 4 tabs., 3 figs., 5 refs. (Atomindex 
citation 22:025310) 


150,265 
DE91622546/GAR PC A05/MF A01 
Paul Scherrer Inst., Villigen (Switzerland). 
Experimental proposals for procedures to investi- 
gate the water chemistry, sorption and transport 
yg of marl. 

. H. Bradbury, B. Baeyens, and W. R. Alexander. 
Nov 90, 86p PSI-82 
U.S. Sales Only. 


Aim of this report is to describe a framework within 
which laboratory studies on groundwater chemistry, 
sorption and transport properties might be conducted 
on samples from rock formations being considered as 
potential ‘host rocks’ for the disposal of radioactive 
waste. Here, Valanginian marl, has been taken as a 
specific example, but the general principles should be 
applicable to other systems. Brief notes are given on 
sampling and handling procedures and mineralogical 
characterisation. This is followed by a detailed discus- 
sion of the procedures considered necessary to deter- 
mine a groundwater chemistry of a specific rock 
matrix. The methods described are particularly appro- 
priate to rocks such as marl i.e. low water content 





rocks (essentially ‘dry’) with appreciable clay and car- 
bonate contents. An important conclusion drawn is 
that simple aqueous phase extractions at different 
liquid to solid ratios, followed by extrapolation proce- 
dures, are not always appropriate and can lead to in- 
correct water compositions. Some of the uncertainties 
and difficulties inherently involved in determining sorp- 
tion parameters from batch, infiltration and diffusion 
based methods are presented. These methods are 
then individually discussed in greater detail with some 
illustrative examples. In the relatively few studies 
where sorption has been measured in crushed rock 
tests and compared with the results from intact rock 
experiments, it is often found that there are discrepan- 
cies. An outline for an experiment is described in which 
results from the two types of test could be quantitative- 
ly related to one another via cation exchange capacity 
measurements. Using this method it might be possible 
to explain the reasons for such discrepancies. Finally, 
a brief discussion is given on the possible conse- 
quences for experimental studies of gas in Valanginian 
marl and the swelling of the clay rich components. 
(author) 8 figs., 4 tabs., 46 refs. (Atomindex citation 
22:025595) 
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Spent Fuel Management has always been one of the 
most important steps in the Nuclear Fuel Cycle and it 
Still is one of the most vital and common problem for all 
countries. Projections for spent fuel arisings by the 
year 2010 range between 400,000 and 450,000 t of 
spent nuclear fuel. It is recognized that this fuel will 
either be stored and later disposed of in a deep geo- 
logical repository (once-through fuel cycle) or stored 
and then reprocessed (closed fuel cycle). While some 
countries have concluded which choice they will make, 
others are applying the “wait and see” attitude. This 
continues to place great emphasis on short and long 
term storage technologies since much of the spent 
fuel will remain in storage in the next 20 years. The 
nuclear community recognizes the importance that 
design, peer yo pe economic and material prob- 
lems in spent fuel storage concepts and continues to 
encourage international cooperation in such areas. 
This past year several nations have made decisions 
which impact on the projected storage volume (the 
Federal Republic of Germany has cancelled their re- 
processing plant) and plan to contract the reprocess- 
ing with other nations. Argentina has delayed its re- 
processing efforts. At the same time, while there are 
plans for recycle of plutonium in thermal reactors, for 
its use in fast reactors have been delayed. These un- 
foreseen changes reflect the constantly changing 
nature of the back-end of the fuel cycle and reinforce 
the importance of cooperation in these activities. The 
main objective of the Advisory Group on Spent Fuel 
Management is to review the world-wide situation in 
spent fuel management, to define the most important 
directions of national efforts and international coop- 
eration, to exchange information on the present status 
and progress in performing the back-end of the nucle- 
ar fuel cycle and to elaborate recommendations for 
future Agency programmes in spent fuel management. 
(Atomindex citation 22:026247) 
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When performing a safety assessment of a transport 
flask with balsa-filled shock absorbers it is important to 
know how the shock absorbers, which may have the 
outer skin punctured by an impact, will perform in a fire. 
A 30 minute pool test, which satisfied all the require- 
ments of a thermal test under the IAEA regulations, 
was carried out upon a small, balsa-filled shock ab- 
sorber. The outer steel shell was partly cut away ex- 
posing the wood to the fire and the air. The balsa wood 
prevented 90% of the heat from the fire from being 
transferred ae the shock absorber, even though 
the balsa was only 133 mm thick. The maximum heat 
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flux through to the inside of the shock absorber due to 
the burning of the balsa wood was relatively low, 2.8 
kW/m(sup 2), and occurred 2 to 3 hours after the end 
of the pool fire. (author). (Atomindex citation 
22:026257) 
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The removal of activity from spent decontaminating 
solutions eg LOMI can be achieved using organic ion 
exchange resins. These resins can be successfully im- 
mobilised in cement based matrices. The optimum 
cement system contained 10% ordinary Portland 
cement 84% gg blast furnace slag, 6% microsilica with 
a water cement ratio of 0.5 and a dry resin loading of 
36% with respect to total weight. This formulation was 
successfully scaled up to 200 litres giving a product 
with acceptable compressive strength, dimensional 
stability and elastic modulus. Storage of samples 
under water appears to have no detrimental effects on 
the product’s properties. (author). (Atomindex citation 
22:026649) 
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Over the last seven years, Low Oxidation State Metal 
lon reagents (LOMI) have been used to decontaminate 
the 100 MW(e) Steam Generating Heavy Water Ractor 
(SGHWR) at Winfrith. The use of these reagents has 
resulted in a dilute ionic solution containing activation 
products which are produced by corrosion of metallic 
components in the reactor. It has been demonstrated 
that the amount of activity in the solution can be re- 
duced using organic ion exchanger resins. These 
resins consist of a cross linked polystyrene with sul- 
phonic acid or quaternary ammonium function groups 
and can be successfully immobilised in blended 
cement systems. The formulation which has been de- 
veloped is produced from a 9 to 1 blend of ground 
granulated blast furnace slag (BFS) and ordinary Port- 
land cement (OPC) containing 28% ion exchange 
resin in the water saturated form. If 6% Microsilica is 
added to the blended cement the waste loading can 
be increased to 36 w/o. (author). (Atomindex citation 
22:026650) 
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DE$1622836/GAR PC A03/MF A01 
UKAEA Atomic Energy Establishment, Winfrith (Eng- 
land). Chemistry Div. 

Analysis and comparison of the ions present in the 
pore water of different cement systems. 

C. B. Jolliffe. Jan 90, 35p AEEW-R-2548, CPDG-89- 


P311 
U.S. Sales Only. 


Cementation is currently the main encapsulation route 
for the safe disposal of intermediate level radioactive 
waste. By analysis of the pore solutions extracted from 
hardened cement pastes any potential interactions be- 
tween the cement matrix and/or the disposal contain- 
er can be identified. The effect of hydration time on 
three different blended cement systems has been as- 
sessed by analysing the water extracted from the pore 
voids within the hardened cement pastes by use of a 
high force hydraulic press. The pH, redox potential, 
anion and cation concentrations were measured using 
standard analytical techniques. The results showed 
that as the cement systems hydrated the volume of 
pore water extracted decreased, causing a reduction 
in the ionic species released into solution. The strongly 
basic pore waters contained mainly potassium and 
sodium hydroxide and this feature needs to be taken 
into account when modelling radionuclide migration. 
(author). (Atomindex citation 22:026662) 
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Svensk se pero oat oa A.B., Stockholm. 
Uncertainties in performance from spa- 
pe —, of hydraulic 


estimation and stochastic simulation using 
PROPER. 


Lone, S Ss. a and N. Kjelibert. Feb 90, 73p 
U.S. Sales Only. 


An assessment has been wee ee 
variability on the performance of a KBS-3 type repo: 

tory. The uncertainties in geohydrologically related 
performance measures have been investigated using 
conductivity data from one of the Swedish s' sites. 
The analysis was carried out with the PROPE 

and the FSCF10 submodel. (authors). (Atomindex cita- 
tion 22:026669) 
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DE91622841/GAR PC A06/MF A01 
Svensk Kaernbraenslefoersoerjning A.B., Stockholm. 
Site characterization and validation - Borehole 


radar in stage 3. Stage 3. 

E. Sandberg, O. Olsson, and L. Falk. Nov 89, 124p 
STRIPA-TR: 90-01 

U.S. Sales Only. 


The borehole radar investigation pr om ) 3 of 
the SCV-site has comprised sing! hole election 
measurements with centre jontan. = Bape of 22 and 60 
MHz. Single hole reflection measurement with both 
omni-directional and directional antennas have been 
performed in the boreholes C1, C2, C3 and the D- 
holes. Crosshole to raphic measurements as well 
as cross- hole reflection measurement have been 
made between the bore- holes C1-C2, W1-C1 and W1- 
C2. The range obtained in the single hole reflection 
measurements was approximately 100 m for the lower 
frequency and about 60-70 m for the centre frequency 
60 MHz. In the crosshole measurements transmitter- 
receiver separations from 20 to 120 m have been 
used. The Stage 3 radar investigations have essential- 
ly confirmed the three dimensional description of the 
structures at the SCV-site. The conceptual model of 
the site which was produced based on the Stage 1 
data included three major zones, two minor zones and 
a circular feature. The major features are considered 
to be the most significant at the site and are all ob- 
served in the Stage 3 boreholes close to their predict- 
ed locations. The circular feature has also been found 
in two of the additional tomograms at the predicted lo- 
cation. The results indicate that the zones are not ho- 
mogeneous but rather that they are highly irregular 
containing parts of considerably increased fracturing 
and parts where their contrast to the background rock 
is quite small. The zones appear to be approximately 
planar at least at the scale of the site. At a smaller 
scale the zones can appear quite irregular. (Atomindex 
citation 22:026670) 
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DE91622889/GAR PC A03/MF A01 
Svensk Kaernbraenslefoersoerjning A.B., Stockholm. 
Kostnader foer kaernkraftens radioaktiva 

dukter. (Cost for the radioactive wastes from nu- 


clear power). 

Jun 90, 41p SKB-PLAN-90 
In Swedish. 

U.S. Sales Only. 


The costs for handling and storing radioactive waste 
and spent fuels from the Swedish nuclear reactors are 
calculated. The estimates also include costs for re- 
search and development for waste handling and dis- 
posal and for reactor decommissioning. Up to 1991 
8000 MSEK (1400 Mdollar) have been spent. From 
1991 it is estimated that 45500 MSEK (8000 Mdollar) 
will be demanded. The report contains description of 
the various facilities built and planned and cost projec- 
tions for the different steps in the program. (L.E.). (Ato- 
mindex citation 22:026726) 
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DE91623216/GAR 
Paul Scherrer Inst., Villigen (Switzerland). 
Adsorption of Cs(sup +s be ns 2) and Ni(sup 
2+) on bitumen: a mechanistic model. 
L. R. Loon, and Z. Kopajtic. Jan 91, 65p PSI-88 
U.S. Sales Only. 


The adsorption of radionuclides on the waste matrix is 
a positive effect and contributes to the retardation of 
released radionuclides migrating to the geo-and bio- 
sphere. For the safety assessment studies, it is impor- 
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tant to know whether or not radionuclides do adsorb 
on the waste matrix. In the present work the adsorp- 
tion of (sup 134)Cs(sup +), (sup 85)Sr(sup 2+) and 
(sup 63)Ni(sup 2+) on bitumen was studied as a func- 
tion of the pH and ionic strength of the equilibrium so- 
lution. Bitumen emulsions with well defined surfaces 
were used. The surface of bitumen is negatively 
charged due to the deprotonation of weak acid car- 
boxyl groups at the interface. The functional group 
density amounts to 1.37.10(sup 18) groups/m(sup 2) 
and their deprotonation behaviour can be well de- 
scribed by the ‘lonizable Surface Group’ model. 
Cs(sup +), Sr(sup 2+) and Ni(sup 2+) adsorb on the 
surface by three different processes, i.e. ion exchange, 
outer sphere complexation and inner sphere surface 
complexation respectively. The adsorption depends 
on the pH and the ionic strength of the contact solu- 
tion. Under near field conditions, Cs(sup +) and 
Sr(sup 2+) do not adsorb on the bitumen due to the 
competition with Na(sup +), K(sup +) and Ca(sup 
2+) present in the cement pore water in contact with 
the bitumen. Ni(sup 2+) adsorption can also be ne- 
glected because the formation of neutral and anionic 
hydroxo complexes in solution competes strongly with 
the adsorption reaction. Other hydrolysable radionu- 
clides of interest are expected to behave similarly to 
Ni(sup 2+). The main conclusion of the study is that 
the adsorption of radionuclides under near field condi- 
tions is expected to be very low. Consequently, this 
process need not to be considered in safety assess- 
ment studies. (author) figs., tabs., 30 refs. (Atomindex 
citation 22:027940) 
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DES1749047/GAR PC A08/MF A01 
CEA Etablissement de la Vallee du Rhone, Bagnols- 
sur-Ceze (France). 

Alteration hydrothermale du verre R7T7. Cineti- 
ques de dissolution du verre a 150 et a 250(sup 
0)C, role des phases neoformees. (Hydrothermal 
alteration of the glass R7T7. Glass dissolution ki- 
netics at 150 and 2500, role of neo-formed 
ogg 

J. Caurel. Jan 90, 161p FRCEA-TH-313 

In French. 

U.S. Sales Only. 


The glass R777 is chosen in France for vitrification of 
solution from reprocessing. Safety requires the knowl- 
edge of R7T7 longterm behavior in deep geologic for- 
mations. Temperature dependence of leaching be- 
tween 50 and 300(sup 0)C is studied by static tests for 
7 days. An activation energy of 30kJ/Mole is calculat- 
ed between 50; 75 or 100(sup 0)C and 250(sup 0)C. 
Results suggest similar corrosion mechanisms be- 
tween 90-100 and 250(sup 0)C by a complete change 
between 250 and 275(sup 0)C. Glass corrosion kinet- 
ics at 150(sup 0)C and 250(sup 0)C between 1 day and 
1 year evidence the precipitation of aluminosilicates 
and formation of thich amorphous gels progressively 
enriched with silica. Glass dissolution at 150(sup 0)C 
and 250(sup 0)C is simulated with the geochemical 
DISSOL code. Results suggest that dissolution kinet- 
ics are controlled by activity of H(sub 4) SiO(sub 4) in 
solution only. Silica contained into the gel controls cor- 
rosion kinetics different from 0. Even if the nature of 
dissolution mechanisms does not seem modified be- 
tween 150 and 250(sup 0)C, sample cracking at 
250(sup 0)C induces an increase of dissolved glass 
that does not allow a direct comparison of corrosion 
kinetics between 150 and 250(sup 0)C. (ERA citation 
91:010532) 
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DE91749071/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Cadarache, Saint- 
Paul-les-Durance (France). Inst. de Recherche Tech- 
nologique et de Developpement Industriel. 
Application of crown-ethers to cesium and stronti- 
um removal from Marcoule reprocessing concen- 
trate. 

J. F. Dozol, J. Casas | Garcia, and A. M. Sastre. 
1990, 14p CEA-CONF-10255 

Seminar on new separation chemistry for radioactive 
waste and other specific applications, Rome (Italy), 13- 
18 May 1990. 

U.S. Sales Only. 


The liquid wastes arising from reprocessing plants are 
treated by evaporation, the distillate is discharged into 
environment and the concentrate containing all the 
active and inactive salts must be stored in geological 
formation, after embedding, due to the activity of long 
life radionuclides (actinides, Cs, Sr). The objective of 
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this work is, after removing actinides, to remove 
cesium/strontium from high sodium content acidic 
concentrates in order to sharply decrease the volume 
of wastes to be stored in geological formation. (ERA 
citation 91:009636) 
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DES1749073/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. des Etudes Mecaniques et 
Thermiques. 

Puncture test of a package - comparison between 
experimental test and dynamic analysis. 

D. Moulin, L. Tanguy, and B. Aufaure. 1990, 16p 
CEA-CONF-10344, CONF-900617 

1990 pressure vessels and piping conference, Nash- 
ville, TN (USA), 17-21 Jun 1990. 

U.S. Sales Only. 


This paper describes a comparison between experi- 
mental test and dynamic analysis of a drop test per- 
formed with a rigid transport cask. The test consists in 
a 1m drop on a vertical bar made of a mild steel ac- 
cording to conditions close to those given by I.A.E.A. 
regulations. Instrumentation is made in the experimen- 
tal test in order to give informations on the mechanical 
behavior. The dynamic analysis uses only initial veloci- 
ty as an input for the loading of components. The cal- 
culated results (acceleration, deformations) are given 
in locations where instrumentation is put for direct 
comparison. The dynamic analysis reveals to be a 
powerful tool to simulate actual behavior of cask and 
vertical bar during the impact. It helps in the under- 
standing of the mechanical behavior. Simplified engi- 
—e are also presented. (ERA citation 
1:01 
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DE91749116/GAR PC A14/MF A02 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Service de Protection contre les 
Rayonnements. 

Reseaux polyurethannes classiques et contenant 
des motifs furanniques pour le confinement de de- 
chets radioactifs: relations structure-proprietes. 
(Polyurethane network with or without furan de- 
rivatives for containment of radioactive wastes: 
Relationship structure-properties). 

Thesis. 

C. Signoret. Jul 89, 306p FRCEA-TH-319 

In French. 

U.S. Sales Only. 


Polyurethane networks are characterized by mechani- 
cal behavior, heat resistance, water diffusion and salt 
diffusion for radioactive waste encapsulation. Soft 
polyurethane - polyethers (Tg = -50(sup 0)C) have a 
fair heat resistance, water diffusion rate (D = 10(sup - 
8) cm(sup 2)/s at 23(sup 0)C) and radionuclide diffu- 
sion rate (D (CsCl) = 1 to 5. 10(sup -11) cm(sup 2)/s 
at 40(sup 0)C). Polyurethane - polyesters have a better 
behavior (D (water) = 2.10(sup -10) cm(sup 2)/s, D 
(Cs Cl) = 5.10(sup -13) cm(sup 2)/s at 40(sup 0)C) but 
they are hydrolysed rapidly at 60(sup 0)C. Rigid poly- 
urethane - polyethers with fillers (Tg = 20 to 40(sup 
0)C) are the best compromise for this particular nucle- 
ar application. Furan derivatives introduced in polyure- 
thane improve heat resistance near 350-500(sup 0)C 
proportionally to the quantity ratio. (ERA citation 
91:010533) 
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DE91772217/GAR PC A03/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 
Development of partitioning method. Application 
of oxalic acid to denitration and extraction proc- 
esses. 

T. Fujiwara, K. Shirahashi, Y. Morita, and M. Kubota. 
Oct 90, 36p JAERI-M-90- 178 

In Japanese. 

U.S. Sales Only. 


The present paper describes the examination of the 
possibility to improve denitration and extraction proc- 
esses by adding oxalic acid in the partitioning process 
which has been developed for the purpose of separat- 
ing high-level liquid waste (HLW) into a few groups of 
elements. First, the effect of oxalic acid in the denitra- 
tion of HLW was examined to reduce the amount of 
the precipitate formed during the denitration. As a 
result, it was found that it was possible to reduce the 
precipitation of molybdenum, zirconium and tellurium. 
However, some elements precipitated at any concen- 
tration of oxalic acid. The addition of oxalic acid in- 
creased the amounts of precipitates of neodymium 


which was the representative of transuranic elements 
and strontium which was a troublesome element be- 
cause of its heat generation. At the extraction process 
with DIDPA (diisodecy!l phosphoric acid), oxalic acid 
was expected to prevent the third phase formation 
caused by iron, by making a complex with iron. Howev- 
er, the result showed that oxalic acid did not suppress 
the extraction of iron. The addition of oxalic acid was 
no effects on preventing the third phase formation. 
The influence of the presence of iron on the oxalate 
precipitation of rare earths was also examined in the 
present study. (author). 
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DE91772223/GAR PC A03/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 
Diffusion experiment of a radionuclide in granitic 
rock cores. 

M. Kumata, T. Sagawa, T. Iwai, T. Suzuki, and K. 
Nishiyama. Oct 90, 36p JAERI-M-90-179 

In Japanese. 

U.S. Sales Only. 


An effective diffusion coefficient of neptunium-237 
which is one of hazardous long-lived radionuclide in- 
cluding high level radioactive waste was determined by 
pow hag mm diameter and 5 mm thick disks under an 
aerobic condition. An alpha autoradiography was per- 
formed for cross sections of a 20 mm thick granite disk 
to study the penetrated neptunium into granite. The ef- 
fective diffusion coefficient of neptunium diffused 
through a water saturated granite was about 2.5 x 
10(sup -13) m(sup 2)/sec. The autoradiograph of solid 
state track detectors clearly showed that biotite consti- 
tuting granite has storage pores and keep diffusing 
species in it. (author). 
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DE91772227/GAR PC A04/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 
intercomparison of measuring and evaluation 
methods for environmental radiations. 

K. Saito, T. Nagaoka, R. Sakamoto, M. Tsutsumi, 
and S. Moriuchi. Nov 90, 59p JAERI-M-90-188 

In Japanese. 

U.S. Sales Only. 


This report presents the results of the cooperative re- 
search by IPCR and JAERI. In order to investigate the 
accuracy and characteristics of the measurement and 
evaluation methods for environmental radiations, de- 
veloped independently by IPCR and by JAERI, field ex- 
periments were performed using the both methods 
under the same conditions at the same time. The ex- 
periments were performed at fixed points on the 
ground, in a moving car and in a flying helicopter. Dis- 
cussion was made on the basis of the comparison of 
the results from the both methods. The exposure rates 
from the IPCR method agreed within 10% with those 
from the JAERI method, however the former were sys- 
tematically higher than the latter. Since the evaluated 
exposure rate components due to (sup 238)U-series, 
(sup 232)Th-series and (sup 40)K showed apparent 
differences between the IPCR method and the JAERI 
method, further investigation is necessary for the posi- 
tions and widths of the applied energy bands and the 
coefficients in the equations to evaluate the compo- 
nents. In measurements in a moving vehicle, the se- 
quential data should be gathered per sufficiently short 
distance to distinguish the local change of the radi- 
ation level when it changes greatly according to the 
location. The aerial data showed that the exposure 
rates from terrestrial gamma rays in the region west of 
the Abe river are apparently higher than those in the 
Kanto district. (author). 
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DE91772288/GAR PC A03/MF A01 
Power Reactor and Nuclear Fue! Development Corp., 
Tokyo (Japan). 

Evaluation of plutonium migration in artificial bar- 
rier (compacted bentonite) using leaching data of 
fully radioactive waste glass. Comparison with 
leaching model and limited solubility model. 

K. Miyahara, T. Ashida, Y. Kohara, Y. Yusa, and N. 
Sasaki. Mar 90, 26p PNC-TN-8410-90-046 

In Japanese. 

U.S. Sales Only. 


By using limited solubility model and leaching model, 
the evaluation of plutonium migration was carried out, 
and the results of evaluation with both models were 
compared, in this way, the applicability of the limited 
solubility model was examined. By using the test data 





on the rate of leaching and others for actual high level 
waste glass bodies made with the high level waste 
liquid generated in the Tokai reprocessing plant, the 
calculation of plutonium migration in a finite thickness 
bentonite system was carried out by the computation 
code RELEASE. In both cases of using the limited sol- 
ubility model and the leaching model, the difference in 
the amount of plutonium release was less than 10%. 
Accordingly, it was judged that under the condition of 
this calculation, the limited solubility model can be ap- 
plied to plutonium. The method of evaluation, the data 
used for the evaluation and the results of evaluation 
are reported. (K.I.). 
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DE91772293/GAR PC A03/MF A01 
National Inst. of Radiological Sciences, Chiba (Japan). 
Radioactivity survey data in Japan, part 1. Environ- 
mental materials. 

Jul 90, 42p NIRS-RSD-90 

U.S. Sales Only. 


Samples of rain and dry fallout; airborne dust; service 
water and freshwater; soil; sea water; and sea sedi- 
ments were collected and pretreated. The details of 
sample collection are tabulated. The preparation of 
samples for radiochemical analysis is described in 
detail. The method of separation of strontium-90 and 
cesium-137 is described also in detail. After the radio- 
chemical separation, the mounted precipitates were 
counted for activity using low background beta 
counters and thus the content of strontium-90 and 
cesium-137 per sample was obtained. From the re- 
sults, concentrations of these nuclides in the original 
samples were calculated. The concentration data of 
strontium-90 and cesium-137 are shown for environ- 
mental materials from some of 32 contracted prefec- 
tures both as tabulated data of mostly 1989 and as 
plotted change-curves for 1985 through 1989. (M.T.). 
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MIC-91-03302/GAR PC E07/MF E01 
Atomic Energy Control Board, Ottawa (Ontario). 
Determination of annual limit on intake for long- 
lived radioactive dust. 

Paper no. INFO-0369. 

S. H. Ching, and F. J. Horvath. c1989, 16p 


In certain sectors of the nuclear fuel cycle, workers are 
exposed to mixtures of radionuclides in co-existence 
with their respective decay daughter products at differ- 
ent degrees of secular equilibrium. Since long-lived ra- 
dioactive dust (LLRD) contains mixtures of radionu- 
clides which are in different proportions and are at- 
tached to airborne particulates of different sizes, the 
calculations of annual limit of intakes (ALI) for LLRD is 
not a straightforward matter. In addition, ALIs for some 
radionuclides are derived from the stochastic dose 
limit, while others are derived from the non-stochastic 
dose limit, depending upon which limit is more restric- 
tive. This guide provides licensees with a method 
which is acceptable to the Atomic Energy Control 
Board for calculation of ALIs for LLRD; it does not pro- 
vide guidelines for specific operations. To assist in ex- 
plaining the method, a sample calculation for the ALI 
of fresh yellowcake is provided. 
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NUREG/CR-5598/GAR 
Cortest Columbus, Inc., OH. 
Immersion Studies on Candidate Container Alloys 
for the Tuff Repository. 

Technical rept. Dec 87-Feb 90. 

J. A. Beavers, and C. L. Durr. May 91, 121p 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Engineering. 


Cortest Columbus Technologies (CC Technologies) is 
investigating the long-term performance of container 
materials used for high-level radioactive waste pack- 
ages. The report summarizes the results of exposure 
studies performed on two copper-base and two Fe-Cr- 
Ni alloys in simulated Tuff Repository conditions. Re- 
sults of the exposure tests indicated that all four alloys 
exhibited acceptable general corrosion rates in simu- 
lated J-13 well water. These rates decreased with 
time. Incipient pitting was observed under deposits on 
Alloy 825 and pitti oat ra observed on both Alloy CDA 
102 and Allo’ 715 in the simulated J-13 well 
water. No SC bo observed in U-bend specimens of 
any of the alloys in simulated J-13 well water. General 
corrosion rates of the copper-base alloys in an active- 
corrosion environment were moderate, and no SCC 
was observed. However, severe pitting and crevice 
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corrosion occurred in the environment. Both Alloy 
304L and Alloy 825 exhibited low general corrosion 
rates with no evidence of localized corrosion (pitting, 
crevice corrosion or SCC) in a pitting environment in 
the absence of hydrogen peroxide (H202), a species 
added to simulate the effects of radiolysis. Alloy 825 
continued to exhibit good corrosion performance after 
H202 was added to the pitting environment; whereas, 
Alloy 304L exhibited both pitting and SCC as a result of 
the H202 addition. 


150,286 

PB91-198929/GAR PC A04/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 

INTRAVAL, Test Case 13: Experimental Study of 
Brine Transport in Porous Media. 

. M. Hassanizadeh, T. Leijnse, W. J. de Vries, and 

R. A.M. ~~ Sep 90, 59p RIVM-725206003 
Summary in Dutch. 
Available only in the U.S., Canada and Mexico. All 
others refer to National Institute of Public Health and 
Environmental Protection, P.O. Box 1, 3720 BA Biltho- 
ven, The Netherlands. 


Disposal of radioactive waste in geological formations 
is seriously being considered in a number of countries. 
An integral part of the safety assessment of nuclear 
waste disposal is the study of nuclide transport in the 
geosphere. This requires a profound understanding of 
the various processes which take place within soil for- 
mations; among them groundwater flow. Such studies 
are commonly made possible by means of mathemati- 
cal models. Mathematical models serve as a powerful 
tool for prediction of release of waste into the geo- 
sphere, movement of water and contaminants through 
the geosphere, and calculation of doses of radioactive 
material reaching the biosphere. Often such predic- 
tions need to be made for thousands of years ex- 
tended into the future. The question then arises how 
good such predictions are and how much one can trust 
the results. Answers to such questions are normally 
sought by the validation of mathematical models. One 
of the important aspects of validation exercises is the 
identification of appropriate processes related to the 
problem under study. 
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DE91003073/GAR PC A04/MF A01 
Paul Scherrer Inst., Villigen (Switzerland). 
Contributions to technical and economic aspects 
of high converters. 

—- R. Boehme, and J. Dreier. Jun 90, T2p 
PSI-71 

U.S. Sales Only. 


Individual papers were processed separately for the 
database. (DLC) (Atomindex citation 22:026239) 
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DE91010199/GAR PC A03/MF A01 
Battelle Pacific. Northwest Labs., Richland, WA. 
Understanding and managing corrosion in nuclear 
power plants. 

A. B. Johnson, D. B. Jarrell, U. P. Sinha, and V. N. 
Shah. Mar 91, 43p PNL-SA-18407, CONF-910328-5 
Contract ACO6-76RL01830 

CORROSION ‘91: National Association of Corrosion 
Engineers (NACE) conference, Cincinnati, OH (USA), 
11-15 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


The main theme of this paper is a concept: under- 
standing and managing corrosion in nuclear power 
plants. The concept is not new--in various forms the 
concept has been applied throughout the develop- 
ment and maturing of nuclear technology. However, 
the concept has frequently not been well conceived 
and applied. Too often, understanding corrosion has 
been based on reaction rather than on anticipation. 
Regulatory and utility industry initiatives are creating a 
climate and framework for more effective application 
of the concept. This paper characterizes the frame- 
work and provides some illustrations of how the con- 
cept is being applied, drawing from work conducted 
under the Nuclear Plant Aging Research (NPAR) Pro- 
gram, sponsored by the Nuclear Regulatory Commis- 
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sion’s (NRCs) Office of Research. Nuclear plants are 
becoming an increasingly important factor in the na- 
tional electrical grid. Initiatives are currently underway 
to extend the operating licenses beyond the current” 
40-year period and to evaluate advanced reactor de- 
signs the feature higher safety factors. Corrosion has 
not caused a major nuclear accident, but numerous 
corrosion mechanisms, have degraded nuclear sys- 
tems and components. New corrosion phenomena 
continue to appear, and occasionally corrosion phe- 
nomena cause reactor shutdowns. Effective applica- 
tion of understanding and managing corrosion is im- 
portant to safe and economic operation of the nuclear 
plants and also to public perception of a soundly oper- 
ated technology. 53 refs., 11 figs., 5 tabs. 
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DE91010355/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Loss of shutdown margin during PWR refueling. 

D. J. Diamond, and C. J. Hsu. 1991, 21p BNL- 
NUREG-45729, CONF-910714-5 

Contract ACO2-76CH00016 

International topical meeting on safety of thermal reac- 
tors, Portland, OR (USA), 21-25 Jul 1991. Sponsored 
by Department of Energy, Washington, DC. 


A study has been carried out of the frequency and con- 
sequences of misloading fresh fuel assemblies during 
the reloading of a pressurized water reactor. The con- 
sequences were in terms of losing the required shut- 
down margin and inadvertent criticality. The calcula- 
tions used a model of a Combustion Engineering reac- 
tor and considered different patterns of fresh fuel clus- 
tered together which would be the result of multiple 
operator errors. The fresh fuel had a high U-235 en- 
richment and was assumed to be loaded without con- 
trol element assemblies. Neutronic calculations of 
shutdown margin were complemented by a probabilis- 
tic assessment for two patterns. The frequencies of 
getting these patterns of clustered fresh fuel assem- 
blies were calculated taking into account the numer- 
Ous operator errors and equipment malfunctions that 
could occur during an offload/reload sequence. The 
study has improved understanding of how difficult it is 
to misload fuel and has quantified the loss of shutdown 
margin and the frequency of occurrence for specific 
misloadings. 7 refs., 3 figs., 2 tabs. 
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DE91010687/GAR PC A10/MF A02 
Department of Energy, Washington, DC. Office of Nu- 
clear Safety Policy and Standards. 

Licensed reactor nuclear safety criteria applicable 
to DOE reactors. 

Apr 91, 218p DOE/NE-0100T 


The Department of Energy (DOE) Order DOE 5480.6, 
Safety of Department of Energy-Owned Nuclear Reac- 
tors, establishes reactor safety requirements to assure 
that reactors are sited, designed, constructed, modi- 
fied, operated, maintained, and decommissioned in a 
manner that adequately protects health and safety and 
is in accordance with uniform standards, guides, and 
codes which are consistent with those applied to com- 
parable licensed reactors. This document identifies nu- 
clear safety criteria applied to NRC (Nuclear Regula- 
tory Commission) licensed reactors. The titles of the 
chapters and sections of USNRC Regulatory Guide 
1.70, Standard Format and Content of Safety Analysis 
Reports for Nuclear Power Plants, Rev. 3, are used as 
the format for compiling the NRC criteria applied to the 
various areas of nuclear safety addressed in a safety 
analysis report for a nuclear reactor. In each section 
the criteria are compiled in four groups: (1) Code of 
Federal Regulations, (2) US NRC Regulatory Guides, 
SRP Branch Technical Positions and Appendices, (3) 
Codes and Standards, and (4) Supplemental Informa- 
tion. The degree of application of these criteria to a 
DOE-owned reactor, consistent with their application 
to comparable licensed reactors, must be determined 
by the DOE and DOE contractor. 
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Risk-based priorities for inspection of nuclear 
pressure boundary components at selected LWRs. 
T. V. Vo, F. A. Simonen, B. F. Gore, S. R. Doctor, 
and B. W. Smith. Mar 90, 26p PNL-SA-17320, 
CONF-900617-23 

Contract ACO6-76RL01830 

1990 pressure vessels and piping conference, Nash- 
ville, TN (USA), 17-21 Jun 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Data from existing probabilistic risk assessments for 
eight representative nuclear power plants were used 
to identify and prioritize the most relevant systems to 
plant safety. The objective was to assess current in- 
service inspection requirements for pressure boundary 
systems and components, and to develop recommen- 
dations for improvements. This study demonstrates 
the feasibility of using risk-based methods to develop 
plant-specific inspection plans. Results for the eight 
representative plants also indicate generic trends that 
suggest improvements in current inspection plans now 
based on priorities set in accordance with code defini- 
tions of Class 1, 2, and 3 systems. 2 refs., 4 figs., 5 
tabs. 
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DE91010766/GAR PC A03/MF A01 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Remote Sensing Lab. 

Application of geographic information system for 
e cy management. 

R. G. Best, A. L. Guber, and D. H. Kliman. 1991, 15p 
EGG-10617-1115, CONF-910434-1 

Contract ACO8-88NV10617 

Topical meeting on emergency preparedness and re- 
sponse (3rd), Chicago, IL (USA), 16-19 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


One of the responsibilities of the DOE Nevada Oper- 
ations Office, under the Federal Radiological Emer- 
gency Response Plan (FRERP) and the Aerial Measur- 
ing System (AMS) aut is the acquisition and anal- 
ysis of radiological and associated environmental data. 
Much of the data are in the form of maps, tabular sum- 
maries, and vertical imagery. It is critical that these 
data be rapidly compiled into a common format in 
order to make accurate observations and informed de- 
cisions. This data management task is both large and 
complex. Within the Federal Radiological Monitoring 
and Assessment Center (FRMAC) there is a continu- 
ing effort to improve the data management and com- 
munication process. The most recent addition to this 
essential function has been the development and test- 
ing of a deployable Digital Image Processing (IP) / Ge- 
ographic Information System (GIS). To demonstrate 
the potential of GIS for emergency response, the 
system was utilized at an interagency seeped 
table top exercise. A geographic database, consisting 
of 27 coregistered “layers” of cultural, radiological, 
satellite image,and environmental data was developed 
for the area within a 50-mile radius of the River Bend 
Station in Louisiana. In support of the exercise, maps 
and real time displays of individual layers and combi- 
nations of layers were produced to determine the 
impact of a hypothetical radiological release and to de- 
velop mitigation plans. 3 refs., 2 figs. 
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DE91010774/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Investigation of the bases for use of the K(sub Ic) 


curve. 

D. E. McCabe, R. K. Nanstad, A. R. Rosenfield, C. 
W. Marschall, and G. R. Irwin. 1991, 19p CONF- 
910602-26 

Contract ACO05-840R21400 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


Title 10 of the Code of Federal Regulations, Part 50 
(10CFR50), Appendix G, establishes the bases for set- 
ting allowable pressure and temperature limits on re- 
actors during heatup and cooldown operation. Both 
the K(sub Ic) and K(sub la) curves are utilized in pre- 
scribed ways to maintain reactor vessel structural in- 
tegrity in the presence of an assumed or actual flaw 
and operating stresses. Currently, the code uses the 
K(sub la) curve, normalized to the RT(sub NDT), to 
represent the fracture toughness trend for unirradiated 
and irradiated pressure vessel steels. Although this is 
clearly a conservative policy, it has been suggested 
that the K(sub Ic) curve is the more appropriate for ap- 
plication to a non-accident operating condition. A 
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number of uncertainties have been identified, howev- 
er, that might convert normal operating transients into 
a dynamic loading situation. Those include the intro- 
duction of running cracks from local brittle zones, 
crack pop-ins, reduced toughness from arrested cleav- 
age cracks, description of the K(sub Ic) curve for irradi- 
ated materials, and other related unresolved issues 
relative to elastic-plastic fracture mechanics. Some 
observations and conclusions can be made regarding 
various aspects of those uncertainties and they are 
discussed in this paper. A discussion of further work 
required and under way to address the remaining un- 
certainties is also presented. 


150,294 
DE91010775/GAR PC A03/MF AO1 
Oak Ridge National Lab., TN. 

Summary of the low upper shelf toughness safety 
margin issue. 

J. G. Merkle. 1991, 21p CONF-910602-25 

Contract AC05-840R21400 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The low upper shelf toughness issue has a long histo- 
ry, beginning with the choice of materials for the sub- 
merged arc welding process, but also potentially in- 
volving the use of A302-B plate. Criteria for vessels 
containing low upper shelf materials have usually been 
expressed in terms of the Charpy — shelf impact 
energy. Although these criteria have had several differ- 
ent bases, the range of — values for wall thick- 
nesses veers | 229 mm (9 in.) has remained be- 
tween 54 to 68J (40 to 50 ft Ibs). Allowable values for 
vessels with thinner walls and/or only circumferential 
low upper shelf welds might conceivably be less. A de- 
cision on criteria to be incorporated into the ASME 
Code is now being made. Choices to be made concern 
the method for estimating the decrease in upper shelf 
impact energy, flaw geometry for circumferential 
welds, statistical significance of toughness values, the 
choice between J(sub D) and J(sub M), reference 
pressure, safety factors and the inclusion of tearing 
stability calculations by means of R curve extrapola- 
tion. NRC research programs have contributed signifi- 
cantly to the resolution of the low upper shelf issue. 
These programs embrace all aspects of the issue, in- 
cluding material characterization, large scale testing, 
analysis and criteria development. 52 refs., 5 figs. 
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DE91010835/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Pre-test analysis of a pipe system for high-level vi- 
bration response and failure. 

E. O. Weiner, and L. K. Severud. Mar 91, 18p WHC- 
SA-1016, CONF-910602-25 

Contract ACO6-87RL10930 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Simplified elastic and inelastic analyses for high level 
vibration response and cyclic failure capacity of a pro- 
totypic light-water reactor pipe system were carried out 
in a pretest environment. The system consists of a 
steam generator and a circulating pump with associat- 
ed piping that has been tested on a shake table. Five 
analyses, ranging from standard linear elastic to de- 
tailed inelastic transient analysis, are compared in 
terms of response. With the inelastic analysis, subse- 
quent failure analysis indicated that strain in the 3% to 
4% range can be expected if the planned inputs are 
realized. Possible cyclic failure was predicted by 
through-wall cracking and leaking in 20 to 40 cycles of 
maximum strain range, caused by ratchet-fatigue in the 
pressurized system. 20 refs., 7 figs. 
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DE91010871/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Overview of the CONTAIN severe accident con- 
tainment analysis code. 

K. E. Washington 1991, 15p SAND-91-0709C, 
CONF-91 -6 

Contract AC04-76DP00789 

Annual international simulators conference (1st), New 
Orleans, LA (USA), 1-5 Apr 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
products. 


CONTAIN is a detailed mechanistic simulation code 
for the integrated analysis of the phenomena occurring 
within a nuclear power reactor containment following a 
severe accident. This paper describes the major mod- 
eling features of the code and presents the results of a 
representative calculation. The models cover a wide 
spectrum of containment phenomena expected to be 
of importance in a severe accident. The CONTAIN im- 
plementation of the fundamental conservation equa- 
tions of mass, momentum, and energy for thermal hy- 
draulic behavior of containment atmospheres are also 
presented in this paper. The results of the sample 
problem are qualitatively reasonable indicating the ex- 
pected atmosphere thermal-hydraulic response for the 
containment configuration and accident conditions as- 
sumed. 1 ref., 2 figs. 
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DE91010881/GAR 

Savannah River Lab., Aiken, SC. 
Burnout heat flux with rib contact. 
M. W. ae 6 Mar 73, 22p DPST-73-206 
Contracts ACO09-89SR18035, ACO9-76SR00001 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


In early 1971, burnout results with a surface contacted 
by a rib were correlated as a function of rib thickness, 
heater thickness, and thermal conductivity. The corre- 
lation was thought to include the effects of velocity de- 
crease and heat flux increase near the rib. An analyti- 
cal analysis was used to apply these results to a heater 
cooled from two surfaces. A re-analysis of these re- 
sults indicated that the rib nonideality factor is a func- 
tion of subcooling. An experimental program was initi- 
ated to define the burnout heat flux with rib contact for 
all coolant conditions of interest in SRP reactors. This 
memorandum presents a burnout heat flux correlation 
for a surface contacted by a rib and compares the pre- 
dicted burnout heat fluxes with previous predictions. 6 
refs., 13 figs., 2 tabs. 
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DE91010895/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Screening dynamic evaluation of SRS cooling 
water line. 

P. Bezier, S. — art, and G. Breidenbach. 1991, 
16p BNL-46003, CONF-910602-28 

Contract AC02-76CH00016 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The production reactors at the Savannah River Site 
(SRS) have been shut down due to perceived safety 
concerns. A major concern is the seismic integrity of 
the plant. A comprehensive program is underway to 
assess the seismic capacity of the existing systems 
and components and to upgrade them to acceptable 
levels. The evaluation of the piping systems at the 
SRS is a major element of this program. Many of the 
piping systems at the production reactors were de- 
signed without performing dynamic analyses. Instead 
their design complied with good design practice for 
dead weight supported systems with proper accom- 
modation of thermal expansion effects. In order to gain 
some insight as to the seismic capacity of piping in- 
stalled in this fashion, dynamic analyses were per- 
formed for some lines. Since the piping was not seis- 
mically supported, the evaluations involved various ap- 
proximations and the results are only used as a 
screening test of seismic adequacy. In this paper, the 
screening evaluations performed for the raw water 
inlet line are described. This line was selected for eval- 
uation since it was considered typical of the smaller 
diameter piping systems at the plant. It is a dead 
weight supported system made up of a run of small 
diameter piping which extends for great distances over 
many dead weight supports and through wall penetra- 
tions. The results of several evaluations for the system 
using different approximations to represent the sup- 
port system are described. 2 figs., 4 tabs. 
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DE91010971/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 





Evaluation of NRC maintenance team inspection 
reports for managing aging. 

A. Fresco, and W. Gunther. 1991, 19p BNL-NUREG- 
45708, CONF-910426-4 

Contract AC02-76CH00016 

Nuclear power plant and facility maintenance topical 
meeting, Salt Lake City, UT (USA), 7-11 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


A nuclear power piant’s maintenance program is the 
principal vehicle through which age-related degrada- 
tion is managed. Over the past two years, the NRC 
(Nuclear Regulatory Commission) has evaluated the 
maintenance program of every nuclear power plant in 
the U.S. The reports issued on these in-depth team 
inspections have been reviewed to ascertain the 
strengths and weaknesses of the programs as related 
to the need to understand and manage the effects of 
aging on nuclear power plant systems, structures, and 
components. Selected results of this review are pre- 
sented in this paper, including examples of inspection 
and monitoring techniques successfully used by utili- 
ties to detect degradation due to aging. Attributes of 
plant maintenance programs where the NRC inspec- 
tors felt that improvement was needed to properly ad- 
dress the aging issue are also discussed. 6 refs., 1 tab. 
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DE91011023/GAR PC A17/MF A03 
Massachusetts Inst. of Tech., Cambridge. 
Closed-loop digital contro! of nuclear reactors 
characterized by spatial dynamics. Final report. 
Progress rept. 

J. A. Bernard, A. F. Heni my: D. D. Lanning, and J. E. 
gat Mar 91, 388p DOE/NE/37962-1, MITNRL- 


Contract AC02-86NE37962 
Sponsored by Department of Energy, Washington, DC. 


This report describes the theoretical development and 
the evaluation via both simulation and, to a lesser 
degree, experiment of a digital method for the closed- 
loop control of power and temperature in reactors 
characterized by spatial dynamics. The major conclu- 
sions of the research are that (1) the sophistication of 
advanced reactor physics and thermal-hydraulic nodal 
methods is now such that accurate, real-time models 
of spatially-dependent, heterogeneous reactor cores 
can be run on present-generation minicomputers; (2) 
operation of both present-day commercial reactors as 
well as the multi-modular reactors now being consid- 
ered for construction in the United States could be sig- 
nificantly improved by incorporating model-generated 
information on in-core conditions in a digital controller; 
and (3) digital controllers for spatially-dependent reac- 
tors should have a hierarchical or multi-tiered structure 
consisting of supervisory algorithms that preclude 
challenges to the safety system, global control laws 
designed to provide an optimal response to tempera- 
ture and power perturbations, and local control laws 
that maintain parameters such as the margin to depar- 
ture from nucleate boiling within specification. The 
technology described is appropriate to present-day 
pressurized water reactors and to the proposed multi- 
modular designs. The end-product of this research 
was a (near) real-time analytic plant-estimation code 
that was given the acronym POPSICLE for POwer 
Plant Simulator and ControlLEr. POPSICLE’s core 
neutronics model is based on a quasi-static transient 
solution of the analytic nodal diffusion equations. 126 
refs., 159 figs., 17 tabs. 
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Implementation of lifting procedures - comply 
with US Department of Energy standards, 

G. P. Miller. Apr 91, 22p W A-1062, CONF- 
910426-7 

Contract AC06-87RL10930 

Nuclear power plant and facility maintenance topical 
meeting, Salt Lake City, UT (USA), 7-11 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


Compliance with and documentation of industry and 
national safety standards has become the preeminent 
challenge for America’s nuclear-based work force in 
the past decade. With the inception of nuclear power 
in the 1940's, the recognition and concern for its con- 
trol and safe handling has grown. Public concern for 
safety has created such a demand for knowledge and 
control of nuclear elements, materials, and operations 
that the search for procedures and oversight has 
become a primary endeavor of the government and its 
contractors. Safety and its documentation is now a pri- 
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mary function of the nuclear industry both when pro- 
ducing nuclear products and when providing nonnucle- 
ar support services for production. At the Hanford Site 
in Weehin ion State (a US Department of Energy 
owned and operated site) hoisting and rigging proce- 
dures have been impacted by the same recognition 
and requirements. The role of the maintenance or sup- 
port services mana - in identifying and applying 
these procedures and controls is discussed, as well as 
the difficulties in compiling and standardizing them in a 
diverse work environment, one which is sometimes re- 
luctant to change without strong justification. 
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DE91011084/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Oak Ridge Research reactor shutdown mainte- 
nance ~~» surveillance. Seminannual report, April- 
September 1990. 

Progress rept. 

G. H. Coleman, and D. L. Laughlin. May 91, 31p 
ORNL-TM-11794 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Department of Energy ordered the Oak Ridge Re- 
search Reactor to be placed in permanent shutdown 
on July 14, 1987. The paper outlines routine mainte- 
nance activities and surveillance tests performed April 
through September, 1990, on the reactor instrumenta- 
tion and controls, process system, and the gaseous 
waste filter system. Preparations are being made to 
transfer the facility to the Remedial Action Program. 6 
tabs. (MHB) 
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rgonne National Lab., IL. 
ances by the Integral Fast Reactor Program. 
M. J. Lineberry, D. R. Pedersen, L. C. Walters, and J. 
E. Cahalan. 1991, 17p ANL/CP-71374, CONF- 
9104106-3 
Contract W-31109-ENG-38 
Annual meeting and exhibit of the American Power 
Conference (53rd), Chicago, IL (USA), 20 Apr - 1 May 
1991. Sponsored by Department of Energy, Washing- 
ton, 


The advances by the Integral Fast Reactor Program at 
Argonne National Laboratory are the subject of this 
paper. The Integral Fast Reactor (IFR) is an advanced 
liquid-metal-cooled reactor concept being developed 
at Argonne National Laboratory. The advances 
stressed in the paper include fuel irradiation perform- 
ance, improved passive safety, and the development 
of a prototype fuel cycle facility. 14 refs. 
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DE91011331/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Generic risk-based inspection guidance for auxil- 
Hy feedwater system. 

. Gore, T. V. Vo, and D. G. Harrison. Feb 91, 18p 
PNL.SAn18107, CONF-910213-19 
Contract ACO6-76RL01830 
Probabilistic safety assessment and management, 
Beverly Hills, CA (USA), 4-7 Feb 1991. Sponsored by 
Department of Energy, Washington, DC. 


In a study sponsored by the US Nuclear Regulatory 
Commission (NRC), Pacific Northwest Laboratory has 
worked with the NRC to develop information useful to 
inspectors in the planning and performance of inspec- 
tions of auxiliary feedwater (AFW) systems. Probabilis- 
tic risk assessments (PRAs) for many power plants 
have been analyzed to identify and risk-prioritize im- 
portant AFW systems components and their failure 
modes. For each of the important failure modes of 
these components, information from a variety of NRC 
sources has been reviewed to determine the root 
causes of these failures. These causes have been 
sorted on the basis of frequency of occurrence and 
seriousness of consequence, and documented for use 
by inspectors in inspection planning. This generic in- 
formation is being combined with plant-specific failure 
mode information to provide inspectors with signifi- 
cantly increased resources for planning risk-based 
site-specific inspections. 9 refs. 
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General Electric Co., Richland, WA. Hanford Atomic 
Products Operation. 
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Physics and Instruments Laboratory monthly 
report, February | 


1963. 

Progress rept. 
R. S. Paul. 15 Mar by = HW-76596-B 
Contract ACO6-76RL01830 

Declassified 3 May ae ‘eam by Department of 

ry - Washington, DC 

U.S. Sales Only. 
This monthly report by the Physics and Instruments 
Laboratory at the Hanford Reservation covers: the fis- 
sionable materials program, the reactor development 
program, and the Biology and Medicine program. The 
topics of these programs range from the reactor ex- 
periments to instrument evaluations. This is a dated 
report (February 1963). (JEF) 
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— transient response to loss of off-site 


ne Seu. 1990, 22p CONF-901228-2 

Contract ACO5-840R21400 

Miami international symposium on heat and mass 
transfer (6th), Miami, FL (USA), 10-12 Dec 1990. 
Sponsored int of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A simultaneous trip of the reactor, main circulation 

pumps, secondary coolant pumps, and —_ 
pump due to loss of off-site power at the High Flux 
Isotope Reactor (HFIR) located at the Oak Ri Na- 
tional Laboratory (ORNL) has been analyzed to esti- 
mate available safety margin. A computer model 
based on the Modular Modeling System code has 
been used to calculate the transient response of the 
system. The reactor depressurizes from 482.7 psia 
down to about 23 psia in about 50 seconds and re- 
mains stable thereafter. Available safety margin has 
been estimated in terms of the incipient boiling heat 
flux ratio. It is a conservative estimate due to assumed 
less than available primary and —— flows and 
higher than normal depressurization rate. The ratio in- 
dicates no incipient boiling conditions at the hot spot. 
No potential damage to the fuel is likely to occur during 
this transient. 2 refs., 6 figs. 
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a of October 3, 1 
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Contant A 76RL0183 
Sponsored by epaoeane of Energy, Washington, DC. 
U.S. Sales Only. 


The slug rupture outbreak at the H Pile began on Octo- 
ber 4, 1954 and spread to 17 tubes in an area ten rows 
high and eleven rows wide in the near side upper quar- 
ter of the pile. The facts concerning the ruptures have 

led elsewhere and are not reviewed. The 
outbreak has been firmly attributed to unusual operat- 
ing conditions rather = Fn type or quality. The 
Manufacturing has largely attributed these 
abnormal conditions to a porte startup which oc- 
curred October 3, 1954. Based on available informa- 
tion regarding the startup we have made a further anal- 
ysis of the incident. It is the purpose of this document 
to present our general findings and conclusions re- 
garding the incident. 
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Continuity of water flow assurance--K Plants. 

|. M. A. Garcia, W. J. Dowis, J. H. Snyder, C. F. 
Quackenbush, and F. J. Mollerus. 20 Oct 55, 73p 
HW-39501 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


On August 21, 1955, the emergency electrical system 
at 165 Kw failed to perform as designed, causing an 
extended shutdown of reactors in both KE and KW 
plants. Design and Manufacturing personnel cooperat- 
ed immediately to determine and locate the trouble. 
The causes were isolated or corrected and the plants 
resumed operation. Meetings were held by concerned 
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groups to establish interim operational procedures 
until the true condition of the plant could be ascer- 
tained. Switching arrangements were requested from 
Design for certain operational segregation of compo- 
nents. Staged fault tests were conducted with the co- 
operation of BPA engineers at KE on September 20 
and at KW on September 28--29. The results were 
successful; the equipment performed properly. In an- 
ticipation of the projected increase in power levels 
above and beyond the original design conditions, the 
adequacy of minimum shutdown flow has been stud- 
ied, taking into consideration new data from actual 
heat decay experiments and calculations based on 
equal equipment performance. This joint report by En- 
gineering and Manufacturing delineates the basic phi- 
losophy upon which reactor water flow continuity as- 
surance is based, describes the K water systems, dis- 
cusses alternate methods of using the existing sys- 
tems, presents a discussion and evaluation of the 
August 21 incidents, and gives conclusions and rec- 
ommendations on the most effective method to assure 
minimum flow continuity in keeping with the basic phi- 
losophy. 30 refs., 7 figs. 
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Declassified 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 
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Short communication. 
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Water leak at 100-H reactor ee from rup- 
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S. L. Nelson, and E. A. Wegener. 20 Feb 52, 4p HW- 
23594 

Contract ACO6-76RL01830 

Declassified May, 2 1991. Sponsored by Department 
of Energy, Washington, DC. 
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Short communication. 
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DE91622704/GAR PC A03/MF A01 
AEA Thermal Reactor Services, Winfrith (England). 
Application of the distortion method to validation 
of the code NUMEL for boiler dynamics and con- 
trol - an interim report. 

T. A. Harrison, and E. M. McCabe. Oct 90, 29p AEA- 
TRS-6002, AEEW-M-2581 

U.S. Sales Only. 


NUMEL is the CEBG reference code for the assess- 
ment of the steady state and dynamic response of nu- 
clear steam generators. It was developed at March- 
wood Engineering Laboratories and is being validated 
— experiments performed on a section of the 
BDR (Boiler Dynamics Rig) at Marchwood. AEA Tech- 
nology is contributing towards confidence in NUMEL 
by providing an independent check of the experimental 
procedures and traditional validation, followed by ap- 
plication of the Winfrith Distortion Method of quantita- 
tive validation. This paper presents interim results in- 
cluding some preliminary ‘distortion method’ analysis. 
(author). (Atomindex citation 22:026237) 


150,312 

DE91622705/GAR 

AEA Technology, Winfrith (England). 
Simone user’s manual. V. 2.1. 

M. Silk. Mar 90, 37p AEEW-R-2603 
U.S. Sales Only. 


Simone is a computer application program which pro- 
vides an environment in which to run the nuclear reac- 
tor thermal hydraulic simulation code RELAPS5. It en- 
ables users to run a RELAPS5 calculation on-line on a 
SUN4 workstation, and provides an interactive means 
of executing operator-like actions. In addition, a ver- 
sion of the graphical post-processing tool ISOVU is in- 
corporated, allowing a real-time display of the RELAP5 
calculation to be presented in the form of a system 
mimic diagram. This report comprises a description of 
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the facilities available within the Simone application, 
and a user guide describing the user interface. 
(author). (Atomindex citation 22:026238) 
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DE91622707/GAR PC A04/MF A01 

Paul Scherrer Inst., Villigen (Switzerland). 
lederbenetzung i te unter atypischen 

Str bedingungen wie hohe Fiutrate, Was- 

serschwall oder nasse Dampfstroemung. (Reflood 

experiments under nontypical flow conditions of 

alternatively high liquid velocities, plug flow and 

wet steam flow). 

D. Luebbesmeyer. Oct 90, 7ip PSI-79 

In German. 

U.S. Sales Only. 


This report summarizes results of reflood experiments 
in the directly heated tube (14 mm diam, 1.4 m length) 
of the PEANUT rig. The experiments were performed 
in the pressure range of 0.2 to 0.6 MPascal with high 
flooding velocities up to 2.2 m/s, as well as limited 
amount of water and alternatively with wet steam flow. 
In addition, some of the experiments were compared 
to the results of calculations with the thermohydraulic 
code RELAP5/Modez2.5. A first series of experiments 
was devoted to reflood with entrance velocities be- 
tween 0.2 and 2.2 m/s. A second series dealt with in- 
termediate liquid and steam flow at the entrance of the 
test section to simulate a kind of plug flow within the 
test section. An attempt was made to simulate these 
experiments with the RELAP5/Mod2.5 code but the 
results were poor for liquid velocities higher than 0.5 
m/s. The third series of experiments was devoted to 
reflood experiments with a limited amount of water, i.e. 
the content of a container (220 mi max) mounted di- 
rectly at the entrance of the test section was blown 
into it by high velocity steam. It was found that a small 
amount of water (i.e. some water droplets in the steam 
flow) is enough to partly quench the test section (for 
220 mi of water, half of the test section could be 
quenched). On the other hand, dry steam flow only 
cooled the test section but did not quench it. Again, an 
attempt was made to simulate these experiments with 
RELAPS/Mod2.5, but the code failed to handle the 
problem of steam water mixing in the container at low 
pressure (0.2 MPascal) during the period when the 
steam starts to blow the water out of the container into 
the test section. (author) 3 refs., 36 figs., 4 tabs. (Ato- 
mindex citation 22:026240) 
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DE91622760/GAR PC A04/MF A01 
UKAEA Atomic Energy Establishment, Winfrith (Eng- 
land). Safety and a Science Div. 
Implementation of an external thermocouple 
model into TRAC-PF 1/MOD2. 

P. Coddington. Aug 89, 63p AEEW-R-2547 

U.S. Sales Only. 


This report provides a description of the implementa- 
tion of a model to describe the behaviour of external 
thermocouples, into the PWR _ Thermal-Hydraulics 
code TRAC-PF1/MOD2. The model is an adaptation 
of the general stand-alone three-dimensional model 
developed previously and uses an effective heat trans- 
fer conductance to describe the transfer of heat from 
the fuel rod to the thermocouple. (author). (Atomindex 
citation 22:026422) 
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DE91622762/GAR PC A10/MF A02 
Skoda, Pilsen (Czechoslovakia). Zavodni Pobocka 
Ceske Vedeckotechnicke Spolecnosti. 

Vysiedky vyzkumnych a vyvojovych praci pro ja- 
derne elektrarny s lehkovodnimi reaktory typu 
VVER 1000. Il. dil. (Results of R+D of nuclear 
power plants with WWER-1000 type light-water re- 
actors. Part 2). 

Jun 89, 205p INIS-mf-12781 

In Czech. Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light-water reac- 
tors, a Vary (Czechoslovakia), 6-9 Jun 1989. 
U.S. Sales Only. 


Volume II of the proceedings contains full texts of 32 
contributions, all of which fall within the INIS subject 
scope. The conference was organized to facilitate ex- 
change of knowledge and experience between Czech- 
oslovak organizations engaged in the State Research 
Project “Nuclear Power Facilities with 1000 MW Light- 
Water Reactors” and domestic suppliers of the requi- 
site equipment. (Z.M.). 45 figs., 9 tabs., 201 refs. (Ato- 
mindex citation 22:026424) 
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DE91622784/GAR PC A03/MF A01 
Skoda, Pilsen (Czechoslovakia). Zavodni Pobocka 
Ceske Vedeckotechnicke Spolecnosti. 

Vysledky vyzkumnych a vyvojovych praci pro ja- 
derne elektrarny s lehkovodnimi reaktory typu 
VVER 1000. Zaverecne materialy. (Results of R+D 
of nuclear power plants with WWER-1000 type 
light-water reactors. Conclusions). 

Jun 89, 13p INIS-mf-12782 

In Czech. Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light-water reac- 
tors, Karlovy Vary (Czechoslovakia), 6-9 Jun 1989. 
U.S. Sales Only. 


Conclusions from the seminar are drawn. In general, it 
is concluded that by the end of this century, Czecho- 
slovak nuclear industry will be able to contribute ap- 
proximately a half of total electricity in this country, 
thereby helping to alleviate environmental pollution 
problems. The major conclusion arrived at in the ‘“‘Ma- 
terials and technology” session is that the primary cir- 
cuit component most prone to failures is the steam 
generator. Materials and metallurgical problems have 
not been so far solved quite satisfactorily with respect 
to the safe plant operation, and therefore some par- 
ticular recommendations are made for future research 
and development activities. The “Equipment func- 
tions” session came to the conclusion that research 
work associated with the commission of the first units 
of the Temelin nuclear power plant should be finished 
and the participation of Czechoslovakia in the Soviet 
new-generation reactor unit project should be ex- 
tended. From the ‘Automated control system” ses- 
sion it follows that particular attention should be paid 
to the neutron-physics characteristics of WWER-1000 
type reactor cores and to the analysis of the dynamic 
behavior of the nuclear power plant systems with a 
view to obtaining detailed data for setting up the con- 
trol algorithms. (Z.M.). (Atomindex citation 22:026446) 
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DE91622797/GAR PC A07/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Gas-Cooled Reactors. 
Design codes for gas cooled reactor components. 
Summary report of a co-ordinated research pro- 

ramme 1986-1988. 
90, 138p IWGGCR-23 
U.S. Sales Only. 


High-temperature gas-cooled reactor (HTGR) plants 
have been under development for about 30 years and 
experimental and prototype plants have been operat- 
ed. The main line of development has been electricity 
generation based on the steam cycle. In addition the 
potential for high primary coolant temperature has re- 
sulted in research and development programmes for 
advanced applications including the direct cycle gas 
turbine and process heat applications. In order to com- 
pare results of the design techniques of various coun- 
tries for high temperature reactor components, the 
IAEA established a Co-ordinated Research Pro- 
gramme (CRP) on Design Codes for Gas-Cooled Re- 
actor Components. The Federal Republic of Germany, 
Japan, Switzerland and the USSR participated in this 
Co-ordinated Research Programme. Within the frame 
of this CRP a benchmark problem was established for 
the design of the hot steam header of the steam gen- 
erator of an HTGR for electricity generation. This 
report presents the results of that effort. The publica- 
tion also contains 5 reports presented by the partici- 
pants. A separate abstract was prepared for each of 
these reports. Refs, figs and tabs. (Atomindex citation 
22:02651 2) 
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DE91623404/GAR PC A03/MF A01 
Statens Vattenfalisverk, Aelvkarieby (Sweden). 
Numerical apy | of tw flow in the 
upper plenum of a BWR by a three dimensional 
two-fluid model. 

B. Hemstroem, and H. Tinoco. 14 Jun 90, 21p SV-S- 
90-5, CONF-9009342 

International symposium on engineering turbulence 
modelling and measurements, Dubrovnik (Yugoslavia), 
24-28 Sep 1990. 

U.S. Sales Only. 


High moisture contents in the steam to the turbines 
have been detected in the nuciear power plants at 
Forsmark, Sweden. The origin of the problem has 
been located to the steam separators, which work 
adequately only for a fairly narrow range of moisture 





contents. Thus, a rather complete information of the 
two-phase flow field in the upper plenum is needed in 
order to determine the performance of each individual 
steam separator. A viable alternative to obtain the nec- 
essary information is a numerical study. Therefore, a 
three-dimensional numerical model of the upper 
plenum has been developed. The model is comple- 
mented with empirical correlations based on experi- 
mental data to simulate the behaviour of the steam 
separators. The necessary inlet ag conditions 
are given by the results obtained with the POLCA code 
for simulation of core dynamics. The fluid dynamics of 
the two-phase mixture in the upper plenum is modelled 
using the two-fluid model, with steam as continuous 
phase and water droplets as dispersed. The corre- 
sponding equations of motion have been solved by 
means of the PHOENICS code. As a result of the cal- 
culations, the different mass flow rate to the separa- 
tors are obtained. The carry-over from each separator 
is then obtained form the mass flow rates and empiri- 
cal correlations for the separation performance. The 
present results show a tendency of the phase to sepa- 
rate, giving an increased concentration of water at the 
periphery, with a corresponding increase of the void at 
the central region of the moderator tank. This effect 
produces a shift in the moisture content of the steam 
to the separators, away from the mean nominal value, 
deteriorating their performance. It is concluded that 
separators with better characteristics are needed in 
order to lower the moisture content of the steam to the 
turbines. (Atomindex citation 22:029328) 
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DE91623406/GAR PC A12/MF A02 
Jaderna Elektrarna, Dukovany (Czechoslovakia). 
Provozovani a udrzba jaderne elektrarny. Sbornik 
prednasek celostatni konference. (Operation and 
maintenance of nuclear power pliant. National con- 
ference proceedings). 

Apr 90, 256p INIS-mf-12796, CONF-9004282 

In Czech, Slovak. Operation and maintenance of nu- 
clear power plant, Nove Mesto na Morave (Czechoslo- 
vakia), 24-26 Apr 1990. 

U.S. Sales Only. 


The proceedings contain 34 papers, almost all dis- 
cussing specific problems or the Dukovany nuclear 
power plant. The major part is devoted to the matters 
of maintenance, regular and unplanned repairs, de- 
contamination of the steam generator for inspection 
and repair purposes, various methods of in-service 
diagnostics. Some papers discuss reactor start-up, 
safety assurance, unit control and economic aspects. 
Environmental impacts of the power plant are also 
tackled. Some special contributions concern corro- 
sion, chemical analysis of the coolant and the diagnos- 
tics of electrical equipment. The possibility is dis- 
cussed of switching WWER reactors to improved fuel 
cycles with increased fuel burnup. (M.D.). 37 figs., 23 
tabs., 47 refs. (Atomindex citation 22:029381) 
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DES1623440/GAR PC A03/MF A01 
Universities Research Reactor, Risley (England). 
Annual report 1989-90 (Universities Research Re- 
actor, Risley(England)). 

1990, 37p INIS-GB-302 

U.S. Sales Only. 


It is reported that, as well as a strong demand for the 
use of the reactor and site facilities, the closure of the 
Harwell reactors has provided new work, in particular 
in the provision of isotopes for medical purposes. 
Teaching and activation analysis have been major ele- 
ments in the programme. Brief details of the research 
programme, activation analysis, teaching and reactor 
jy rebar and safety over the year are given. (UK). 
tomindex citation 22:029565) 
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DE91749035/GAR PC A10/MF A02 
CEA Centre d'Etudes Nucleaires de Grenoble 
(France). 

Contribution a l’etude de |’ebullition du sodium en 
convection naturelle dans un assemblage. (Contri- 
bution at the study of natural convection sodium 
ebullition in a fuel assembly). 

Thesis. 

N. Bourabaa. Apr 89, 223p FRCEA-TH-316 

In French. 

U.S. Sales Only. 


The aim of this work is the study of natural convection 
sodium flow in a bundle of heating elements and dry 
out phenomena. Experimental results on characteristic 
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variables in sodium flow in stable boiling and dry out 
are presented. These measures made on the ECONA 
Loop has permitted the partial validation of the BAC- 
CHUS computer code and a complementary modeliza- 
tion. This modelization have two parts, the first treating 
the problem of local boiling and the-second the flow in 
generalized boiling. (ERA citation 91:010720) 


150,322 
DE91756443/GAR 
ee 
F.R.). 

KTA Jahresbericht 1989. (KTA annual report 1989). 
1990, 46p INIS-mf-12176 

In German. 

U.S. Sales Only. 


Whenever the experts of manufacturers, builders, and 
operators of nuclear facilities, of consultants and au- 
thorities are close to coming to a uniform opinion, the 
KTA has to see to it that safety codes in the field of 
nuclear engineering are drawn up and that their appli- 
cation is promoted. The publication reports on stand- 
ardization work and other activities, and presents data 
on administration and the budget. (orig./UA). (ERA ci- 
tation 16:012889) 
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DE91772105/GAR PC A09/MF A02 
Japan Atomic Energy Research Inst., Tokyo. 

Cold leg injection reflood test results in the SCTF 
Core-! under constant system pressure. 

H. Adachi, T. Iwamura, M. Sobajima, M. Osakabe, 
and A. Ohnuki. Aug 90, 195p JAERI-M-90-129 

U.S. Sales Only. 


The Slab Core Test Facility (SCTF) was constructed to 
investigate two-dimensional thermal-hydrodynamics in 
the core and the interaction in fluid behavior between 
the core and the upper plenum during the last part of 
blowdown, refill and reflood phases of a postulated 
loss-of-coolant accident (LOCA) of a pressurized 
water reactor (PWR). The present report describes the 
analytical results on the system behavior observed in 
the SCTF Core-| cold leg injection tests, S1-14 (Run 
520), S1-15 (521), S1-16 (522), S1-17 (523), S1-20 
(530), S1-21 (531), S1-23 (536) and S1-24 (537), per- 
formed under constant system pressure condition 
during transient. Major discussion items are: (1) steam 
binding, (2) U-tube oscillations, (3) bypass of ECC 
water (4) core cooling behavior, (5) effect of vent valve 
and (6) other parameter effects. These results give us 
very useful information and suggestion on reflood be- 
havior. (author). 
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DE$1772172/GAR PC AO5/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 
Vectorization of nuclear codes 90-1. SONATINA- 
2V HTTR version, TRIDOSE, VIENUS, SCRYU. 

|. Nonomiya, T. Nemoto, M. Ishiguro, H. Harada, and 
T. Hori. Sep 90, 91p JAERI-M-90-138 

In Japanese. 

U.S. Sales Only. 


The vectorization has been made for four codes: SON- 
ATINA-2V HTTR version, TRIDOSE, VIENUS, and 
SCRYU. SONATINA-2V HTTR version is a code for 
analyzing the dynamic behavior of fuel blocks in the 
vertical slice of the HTGR (High Temperature Gas- 
cooled Reactor) core under seismic perturbation, TRI- 
DOSE is a code for calculating environmental tritium 
concentration and dose, VIENUS is a code for analyz- 
ing visco elastic stress of the fuel block of HTTR (High 
Temperature gas-cooled Test Reactor), and SCRYU is 
a thermal-hydraulics code with boundary fitted coordi- 
nate system. The total speedup ratio of the vectorized 
versions to the original scalar ones is 5.2 for SONATI- 
NA-2V HTTR version. 5.9 (similar to) 6.9 for TRIDOSE, 
6.7 for VIENUS, 7.6 for SCRYU, respectively. In this 
report, we describe outline of codes, techniques used 
for the vectorization, verification of computed results, 
and speedup effect on the vectorized codes. (author). 


150,325 
DE91772174/GAR PC A16/MF A02 
Japan Atomic Energy Research Inst., Tokyo. 
Reactor engineering department annual report. 
April 1, 1989-March 31, 1990. 
Progress rept. 
bro 90, 353p JAERI-M-90-149 
Sales Only. 


This report summarizes the research and development 
activities in the Department of Reactor Engineering 


150,328 


during the fiscal year of 1989 (April 1, 1989 - March 31, 

1990). One of major nt’s programs is the as- 
sessment of the high conversion light water reactor 
and the design activities of advanced reactor system. 
Development of a high energy proton linear accelera- 
tor for the nuclear engineering including is also TRU 
incineration promoted. Other major tasks of the De- 
partment are various basic researches on nuclear data 
and group constants, theoretical methods and code 
development, on reactor physics experiments and 
analyses, fusion neutronics, radiation shielding, reac- 
tor instrumentation, reactor control/diagnosis, thermo- 
hydraulics, technology assessment of nuclear energy 
and technol developments related to the reactor 
physics facilities. The cooperative works to JAERI’s 
major projects such as the high temperature gas 
cooled reactor or the fusion reactor and to PNC’s fast 
reactor project also progressed. The activities of the 
Research Committee on Reactor Physics are also 
summarized. (author). 
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DE91772211/GAR PC A09/MF A02 
Japan Atomic Energy Research Inst., Tokyo. 

Annual report on operation, utilization and techni- 
cal development of research reactors and hot lab- 
oratory. From April 1, 1989 to March 31, 1990. 
Progress rept. 

Sep 90, 193p JAERI-M-90-166 

In Japanese. 

U.S. Sales Only. 


This report describes the activities of the Department 
of Research Reactor Operation in fiscal year of 1989. 
It also presents some technical topics on the reactor 
operation and utilization in details. The Department is 
responsible for operation of the research reactors, 
JRR-2 and JRR-4, and the Hot Laboratory. The re- 
search reactor JRR-3 was reconstructed to enhance 
the performance for utilization. The first criticality was 
achieved on March 22, 1989, and it subsequently went 
into operation. In connection with the reactor oper- 
ation, the various research and development activities 
in the area of fuel management, water chemistry, radi- 
ation monitoring and material irradiation have been 
made. In the Hot Laboratory, post-irradiation examina- 
tions of fuels and materials have been carried out 
along with the development of related techniques. 
(author). 
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DE91772216/GAR 
Japan Atomic Energy Research Inst., Tokyo. 
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Development of intellectual Reactor Design 
System: IRDS. 

K. Tsuchihashi, M. Nakagawa, T. Mori, T. Kugo, and 
S. Fujita. Oct 90, 114p JAERI-M-90-177 

In Japanese. 

U.S. Sales Only. 


In the frame of the new theme ‘Study of analysis 
method of new nuclear power systems’ admitted in our 
Reactor system laboratory since FY 1988, a program 
to develop the Intellectual Reactor Design System 
(IRDS) in the same spirit as ADES has been estab- 
lished. This report describes the activities related to 
IRDS performed in FY 1989. One of major activities is 
drafting IRDS. It reflects the conclusion of the STA 
ADES committee. The essence is to construct a modu- 
lar system under the object-oriented programming en- 
vironment to provide a conversational tool for feasibili- 
ty study and conceptual design. Along the draft the fol- 
lowing items were executed in the FY. For the realiza- 
tion of the conversational tool, a tool for input data 
generation by an object-oriented programming and an- 
other tool like CAD for geometry input data generation 
by a conversational processing of figures on display 
were examined. Upon the study how to construct the 
object-oriented data base, the class and frame struc- 
tures of the design data base were drafted. As compo- 
nents of the modular system, programming of a neu- 
tronics and a thermohydraulics module for feasibility 
study was started. Also a structure analysis code was 
studied for conversion. In the coming FY, the computer 
system which has been composed by a FACOM host 
machine and terminals or isolated PCs will be ex- 
changed by a SUN work-station linked with the host 
machine and PCs by an ETHER network. Under the 
suitable environment, the development of IRDS will be 
promoted. (author). 


150,328 
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Japan Atomic Energy Research Inst., Tokyo. 
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aay analysis for pipe rupture accidents of pri- 
cooling system for HTTR. 

$l laruyama, F. Okamoto, S. Nakagawa, and M. 

Shindo. Oct 90, 48p JAERI-M-90-195 

In Japanese. 

U.S. Sales Only. 


In order to evaluate the magnitude of the effects on the 
integrity of the reactor facility due to the pipe rupture 
accidents of the primary cooling system, which are im- 
portant in the safety evaluation of the High Tempera- 
ture Engineering Test Reactor (HTTR), safety evalua- 
tion was performed concerning with the area of rupture 
for the failure of the co-axial double pipe and the inner 
pipe of the primary cooling system. It was found 
through the present work that a double-ended rupture 
of the co-axial double pipe was the severest from a 
viewpoint of the core damage in the failure of the co- 
axial double pipe and a double-ended rupture of the 
inner pipe was the severest from a viewpoint of the 
effect on the reactor vessel (reactor vessel tempera- 
ture) in the failure of the inner pipe, respectively. 
(author). 
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DE91772229/GAR PC A04/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 

In-pile loop OWL-2 and irradiation tests done with 
it. 


S. Suzuki, Y. Ikeshima, M. Kawano, H. Watanabe, 
and H. Sato. Nov 90, 60p JAERI-M-90-196 
U.S. Sales Only. 


The OWL-2 which was built in the JMTR as the bi 
water loop in Japan has been operating for irradiation 
service since February 1972. The desired objective of 
the OWL-2, contributing to the development of various 
nuclear fuels and materials for the light water power 
reactor and to reactor engineering, has been so fully 
achieved that the OWL-2 is planned to be dismantled. 
After the dismantling, a loop, needed for the research 
and development of the breeding blanket for the fusion 
reactor, is going to be installed in place of the OWL-2 
as a part of the JMTR Modification Program. This 
paper deals with the history of the OWL-2 with an em- 
phasis on the technical affairs taken into consideration 
when designing the OWL-2, the irradiation tests, devel- 
opment of the turbine flowmeter, results of the surveil- 
lance test of the material of the in-reactor tube, the 
knowledge gained in the course of the investigation 
into the cause of transgranular stress corrosion crack- 
ing (TGSCC) which developed in the wall of the in-re- 
actor tube, and countermeasures taken to prevent 
TGSCC from recurring. (author). 
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DE91772305/GAR PC A06/MF A01 
Kyoto Univ., Osaka (Japan). Research Reactor Inst. 
Summary report of activities under vi re- 
search program in Research Reactor Institute, 
Kyoto University, second half of 1989. 

Progress rept. 

Jul 90, 106p KURRI-TR-337 

In Japanese. 

U.S. Sales Only. 


The Technical Report is published on occasion by 
summarizing in the form of prompt report the data re- 
quired at the time of research and experiment, such as 
the results of the functional test on various experimen- 
tal facilities, the test results for the articles made for 
trial, the state of radiation control and waste treatment, 
the reports of study meetings and so on, or the remark- 
able results and new methods obtained in research, 
the discussion on other papers and reports and others 
in the Research Reactor Institute, Kyoto University. In 
this report, the = of 69 studies carried out by using 
the Research Reactor and 15 studies by using the 
Kyoto University Critical Assembly are collected. 
Adoption number, classification, title, the names of re- 
porters and gist are given for each report. (K.I.). 
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MIC-91-03185/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Bruce NGS ‘B’ Unit 6: Torsional vibration tests. 
Report no. 90-207-K. 

J. Liska, and F. Perricone. c1990, 59p 


This report presents the results of a torsional test per- 
formed on the Bruce Nuclear Generating Station B 
Unit 6 turbine. Torsional vibrations were excited by 
producing and controlling the negative phase se- 
quence current in the generator. The results from this 
unit turbine are compared to those from the Manshaan 
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Unit 1 turbine-generator which failed due to high cycle 
fatigue by torsional vibration. 
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MIC-91-03187/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 
BNGS A maintenance cooling piping vibration. 
Report no. 90-124-K. 

L. Anderson. c1990, 87p 


This report presents the findings of vibration measure- 
ments performed on the maintenance cooling piping 
system at Bruce Nuclear Generating Station A. Bruce 
Engineeri a had requested an investigation of vibra- 
tion-related hanger failures on the system/1/. The 
measurements were performed on Units 2 and 4 
during unit outages in the first quarter of 1990. 


150,333 
NUREG/CR-2000-V 10-N4/GAR 


Oak Ri National Lab., TN. Nuclear Operations 
Analysis Center. 

Licensee Event Report (LER) Compilation for 
Month of April 1991. 

Monthly rept. 

May 91, 91p ORNL/NSIC-200-VOL-10-NO-4 

Also available from Supt. of Docs. See also NUREG/ 
CR-2000-V10-N3. Sponsored Nuclear Regulatory 
Commission, Washington, DC. Office for Analysis and 
Evaluation of Operational Data. 
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The monthly report contains Licensee Event Report 
(LER) ewer information that was processed into 
the LER data file of the Nuclear Safety Information 
Center (NSIC) during April 1991. The LERs, from 
which the information is derived, are submitted to the 
Nuclear nay Commission (NRC) by nuclear 
power plant licensees in accordance with federal regu- 
lations. For those events occurring on and after Janu- 
ary 1, 1984, LERs are being submitted in accordance 
with the revised rule contained in Title 10 Part 50.73 of 
the Code of Federal Regulations (10 CFR 50.73 - Li- 
censee Event Report System) which was published in 
the Federal Register (Vol. 48, No. 144) on July 26, 
1983. NUREG-1022, Licensee Event Report System - 
Description of Systems and Guidelines for Reporting, 
provides supporting guidance and information on the 
revised LER rule. The LER summaries in the report are 
arranged alphabetically by facility name and then 
chronologically by event date for each facility. Compo- 
nent, system, keyword, and component vendor index- 
es follow the summaries. Vendors are those identified 
by the utility when the LER form is initiated; the key- 
words for the component, system, and general key- 
word indexes are assigned by the computer using cor- 
— tables from the Sequence Coding and Search 
ystem 
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NUREG/CR-5565/GAR 
Oak Ridge National Lab., TN. 
Response of BWR Mark Ii Containments to Station 
Blackout Severe Accident Sequences. 

Technical rept. 

S. R. Greene, S. A. Hodge, C. R. Hyman, and M. L. 
Tobias. May 91, 310p ORNL/TM-11548 

Contract DOE-AC05-840R21400 

Also available from Supt. of Docs. Sponsored by De- 
partment of Energy, Washington, DC., and Nuclear 
Regulatory Commission, Washington, DC. Div. of 
Safety Issue Resolution. 
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The report describes the results of a series of calcula- 
tions conducted to investigate the response of BWR 
Mark || containments to short-term and long-term sta- 
tion blackout severe accident sequences. The BWR- 
LTAS, BWRSAR, and MELCOR codes were employed 
to conduct quantitative accident sequence progres- 
sion and containment response analyses for several 
station blackout scenarios. The accident mitigation ef- 
fectiveness of automatic depressurization system ac- 
tuation, drywell flooding via containment spray oper- 
ation, and debris quenching in Mark || suppression 
pools is assessed. 
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NUREG/CR-5742-V2/GAR PC A05/MF A01 
Science Applications International Corp., McLean, VA. 


Feasibility Assessment of a Risk-Based Approach 
to Technical Specifications. Main Report. 

Technical rept. 

B. Atefi, and D. W. Gallagher. May 91, 85p SAIC-90/ 
1400-VOL-2 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Reactor Regulation. 


To assess the potential use of risk and reliability tech- 
niques for improving the effectiveness of the technical 
specifications to control plant operational risk, the 
Technical Specifications Branch (OTSB) of the Nucle- 
ar Regulatory Commission (NRC) initiated an effort to 
identify and evaluate alternative risk-based approach- 
es that could bring greater risk perspective to these 
requirements. The study was performed in two phases. 
tn the first phase four alternative approaches that 
could bring greater risk perspective to technical speci- 
fications were identified and their characteristics were 
analyzed. The four approaches identified include: (1) a 
real time risk-based approach, (2) a reliability goal-ori- 
ented approach, (3) a data-oriented approach, and (4) 
a configuration-control-oriented approach. — 
these, the real time risk-based approach to technica 
specifications is the most promising approach for con- 
eee nye operational risk using technical specifica- 
tions. The second phase of the study concentrated on 
detailed characteristics of the real time risk-based ap- 
proach. Based on analytical and actual plant oper- 
ational analysis, it is concluded that a real time risk- 
based approach to technical specifications has the po- 
tential to improve both plant safety and availability. 
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NUREG-0750-V30/GAR PC A99/MF E06 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

Nuclear Regulatory Commission Issuances: Opin- 
ions and is of the Nuclear Regulatory 
Commission with Selected Orders. July 1, 1989- 
December 31, 1989. Volume 30, Pages 1 

1989, 881p 

Also available from Supt. of Docs. See also NUREG- 
0750-V29. 


The document is the thirtieth volume of issuances (1 - 
811) of the Nuclear Regulatory Commission and its 
Atomic Safety and Licensing Appeal Boards, Atomic 
Safety and Licensing Boards, and Administrative Law 
Judges. It covers the period from July 1, 1989 to De- 
cember 31, 1989. The hardbound edition of the Nucle- 
ar Regulatory Commission Issuances is a final compi- 
lation of the monthly issuances. It includes all of the 
ee for the agency within a six-month 
peri 
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NUREG-0847-SUP-N6/GAR PC A08/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 

Safety Evaluation Report Related to the ation 
of Watts Bar Nuclear Plant, Units 1 and 2, kets 
Nos. 50-390 and 50-391, Tennessee Valley Author- 
ity. Supplement Number 6. 

Technical rept. 

P. S. Tam. Apr 91, 156p 

Also available from Supt of Docs. See also NUREG- 
0847-SUP-N5. 


Supplement No. 6 to the Safety Evaluation Report for 
the application filed by the Tennessee Valley Authority 
for license to operate Watts Bar Nuclear Plant, Units 1 
and 2, Docket Nos. 50-390 and 50-391, located in 
Rhea County, Tennessee, has been prepared by the 
Office of Nuclear Reactor Regulation of the Nuclear 
Regulatory Commission. The purpose of the supplie- 
ment is to update the Safety Evaluation of (1) addition- 
al information submitted by the applicant since Supple- 
ment No. 5 was issued, and (2) matters that the staff 
had under review when Supplement No. 5 was issued. 
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NUREG-1413/GAR PC A17/MF A03 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 
Safety Evaluation Report Related to the Prelimi- 
nary Design of the Standard Nuclear Steam Supply 
Reference System, RESAR SP/90. Docket No. STN 
poe Westinghouse Electric Corporation, Incor- 

rated. 

ept. for 24 Oct 83-12 Apr 91. 

Apr 91, 397p 
Also available from Supt. of Docs. 





The report provides the results of the NRC staff review 
of the Westinghouse Electric Corporation for a prelimi- 
nary design approval of the SP/90 reactor contained in 
its reference safety analysis report. The standard 
safety analysis report remy oe ben design of the fa- 
cility was submitted from Oct 24, 1983 through 
March 9, 1987. Staff of the U.S. Nuclear Regulatory 
Commission, Office of Nuclear Reactor Regulation, 
prepared the safety evaluation report of the RESAR 
SP/90. Based on its review, the staff concludes that 
there are open issues that, because of the sta: aA = 
design, have not been resolved at this stage of r 
These issues are discussed in detail Greuahot the 
po and a summary is provided in Section 1.6 of the 
report. 
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DE9$1009052/GAR PC A05/MF A01 
Hanford Works, Richland, WA. 

= Engineer Works monthly report, August 


Progress rept. 

9 Sep 44, 80p HW-7-612-Del 

Contract ACO6-76RL01830 

Deciassified 8 Mar 1991. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The August, 1944, monthly progress report for the 
Hanford Engineer Works contains information on ad- 
ministrative, construction, and technical activities at 
the Richland, Washington, plutonium production facili- 
ties. Since operations were in the early stages, primary 
emphasis is on improving quality and productivity of 
both process and service-related equipment and pro- 
cedures. Most facilities described were in the transition 
from construction to operational mode. (MHB) 
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DE91010314/GAR PC A04/MF AO1 

Battelle Pacific Northwest Labs., Richland, WA. 

Hen pd of neutron-absorbing components of 
fuel systems. 

W. J. Bailey, and F. M. Berting. Mar 91, 56p PNL- 

7502 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


A study of the integrity and behavior of neutron-ab- 
sorbing components of light-water (LWR) fuel systems 
was performed by Pacific Northwest Laboratory (PNL) 
and sponsored by the US Department of Energy 
(DOE). The components studies include control blades 
(cruciforms) for pent. ey reactors (BWRs) and rod 
cluster control assemblies for pressurized-water reac- 
tors (PWRs). The results of this study can be useful for 
understanding the degradation of neutron-absorbing 
components and for waste management planning and 
repository design. The report includes examples of the 
types of degradation, damage, or failures that have 
been encountered. Conclusions and recommenda- 
tions are listed. 84 refs. 
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DE91010427/GAR 

General Atomics, San Diego, CA. 
Improvements in thorium uranium separation in 
the Acid-Thorex process. 

G. E. Benedict. Jan 79, 9p GA-A-15261, CONF- 
790415-42 

Contract AT03-76SF71053 

National meeting of the American Chemical Society 
(177th), Honolulu, HI (USA), 1-6 Apr 1979. Sponsored 
by Department of Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The Acid-Thorex process has been used in recent 
years to recover uranium-233 from neutron irradiated 
thoria targets. This process uses n-tributyl-phosphate 
(TBP) in normal paraffin hydrocarbon (NPH) as the ex- 
tractant and the relative uranium and thorium solubili- 
ties in each phase are adjusted by control of the nitric 
acid concentration. The Acid-Thorex process is the pri- 
mary candidate for use in proposed aqueous thorium 
fuel cycles. In the process uranium is separated from 
thorium through exploitation of the difference in equi- 
librium distribution since no usable valence change is 
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available to aid in this separation. This Res = = 
scribes some of the flowsheet 

in the General Atomic Company pilot poate ym sing pulse 
column equipment in support of the HTGR F 

cle Development Program. Data are presented snow. 
ing the beneficial effect of adding low concentrations 
of fluoride ion to the thorium partitioning solution. 
These data also show the results of tests where dibu- 
tylphosphate (DBP) was added to simulate solvent 
degradation and 95-Zr tracer to simulate fission prod- 
ucts. Fluoride addition not only improves the thorium 
uranium separation, but also minimizes the precipita- 
tion of thorium dibutylphosphate in the uranium strip- 
ping column, which has been a major problem in proc- 
essing thorium based nuclear fuel materials using this 
process. 8 refs., 4 figs. 
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DE91010576/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

= of molten fuel simulant drops under film 


ing 
M. F. Young, and L. S. Nelson. 1991, 21p SAND-91- 
0351C, CONF-910714-7 
Contract AC04-76DP00789 
International topical meeting on safety of thermal reac- 
tors, Portland, OR (USA), 21-25 Jul 1991. Sponsored 
by Department of Energy, Washington, DC. 


The degree of oxidation of drops of aluminum metal 
was oe parametrically for a range of melt di- 
ameters, relative melt-water velocities, melt tempera- 
tures, water temperatures, and ambient pressures 
using a combined film boiling-metal oxidation model. 
The model predictions of degree of oxidation were 
then compared to small-scale experiments involving 
molten drops of aluminum metal. The conclusions 
were, first, that for the range of melt temperatures and 
diameters considered, if an oxide layer forms and blan- 
kets the molten aluminum, then no significant oxida- 
tion occurs, in agreement with the results of experi- 
ments performed under quiescent, steady-state condi- 
tions. nd, comparing model results to data from 
on = drop fragmentation experiments indicates that 
r the transient conditions occurring during rapid 
fagmentalion, the oxide layer is disturbed and oxida- 
tion rates are limited primarily by the amount of steam 
available at the melt surface. Third, for a range of pa- 
rameters, the heat gain in the melt drop from the oxida- 
tion reaction can exceed the heat loss to the surround- 
ings, resulting in thermal runaway and ignition of the 
melt. This effect is observed experimentally as a 
threshold temperature effect, predicted to be about 
1100 K for the initial single drop study, and between 
1500 K and 1600 K for the single drop experiments. 7 
refs., 2 tabs. 
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DE91010882/GAR PC A03/MF A01 
Du Pont de Nemours (E.!.) and Co., Aiken, SC. Savan- 
nah River Lab. 

Reprocessing of power reactor fuels. Eleventh 
= progress report, April 1, 1960 to July 1, 


* ‘M leyer. Aug 60, 17p DP-519 

Gontracts ACOG89SR 16035, AC09-76SR00001 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Progress in research efforts at the Savannah River 
Laboratory, Aiken, South Carolina, in the reprocessing 
of light water reactor fuels is reported in this paper. 
Areas of interest include: electrolytic processing, 
chemical processing, and corrosion studies. Major 
effort was concentrated ai —_ during this quarter on 
the development of methods for dissolution of the prin- 
cipal types of power reactor fuel elements. Electrolytic 
dissolution in nitric acid has been demonstrated previ- 
ously as a satisfactory technique for the initial step in 
reprocessing most partially spent fuels. This method 
has the advantage of compatibility with the materials 
of construction of the separations plant and with the 
remainder of the process. These studies were contin- 
ued and extended during the quarter; the results are 
included in this report. Also included are the results of 
additional tests on rates of corrosion to be expected 
from solutions of nitric acid containing dissolved stain- 
less steel or HF and solutions of NH(sub 4)F-NH(sub 
4)NO(sub 3), plus information from preliminary tests on 
the recovery of uranium from dissolver solution by sol- 
vent extraction. 6 refs., 3 figs., 5 tabs. 
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Battelle Pacific Northwest Labs., Richland, WA. 
High ee Effects Program. Final report. 


J. Bar Samer, Mm E. Cunningham, M. D. Freshiey, and 
D. D. Lanning. Apr 90, 119p DOE/NE-34046-1, 
poet ty 7) 

E06 80ET 34046 
Somwad by Department of Energy, Washington, DC. 


This is the final report of the High Burnup Effects Pro- 
gram (HBEP). It has been prepared to present a sum- 
mary, with conclusions, of the HBEP. The HBEP was 
an international, group-sponsored research program 
mana by Battelle, Pacific Northwest Laboratories 

(BNW). The principal objective of the HBEP was to 
obtain well-characterized data related to fission gas re- 
lease (FGR) for ee water reactor (LWR) fuel irradiat- 
ed to high burnup levels. The HBEP was organized into 
three tasks as follows: Task 1 -- high burnup effects 
evaluations; Task 2 -- fission a sampling; and Task 3 
-- parameter effects study. the course of the 
HBEP, a program that extended over 10 years, 82 fuel 
rods from a variety of sources were characterized, irra- 
diated, and then examined in detail after irradiation. 
The study of fission gas release at high burnup levels 
was the principal objective of the program and it may 
be concluded that no significant enhancement of fis- 
sion gas release at high burnup levels was observed 
for the examined rods. The rim effect, an as yet un- 
quantified contributor to athermal fission gas release, 
was concluded to be the one truly high-burnup effect. 
Though burnup enhancement of fission gas release 
was observed to be low, a full understanding of the rim 
region and rim effect has not yet emerged and this may 
fo —— area of further research. 25 refs., 23 

S., 
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DE91011156/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

ical processing of Integral Fast Re- 
actor metal 


J. E. Battles, W. E. Miller, and E. C. Gay. 1991, 17p 
ANL/CP-70796, CONF-910413-4 

Contract W-31109-ENG-38 

International conference on nuclear fuel reprocessing 
and waste management (3rd), Sendai (Japan), 15-18 
Apr 1991. Sponsored by Department of Energy, Wash- 
ington, DC 


The pyrometallurgical process for recycling spent 
metal fuels from the Integral Fast Reactor is now in an 
advanced state of development. This process involves 
electrorefining spent fuel with a cadmium anode, solid 
and liquid cathodes, and a molten salt electrolyte (LiCI- 
KCl) at 500(degrees)C. The initial process feasibility 
and flowsheet verification studies have been conduct- 
ed in a laboratory-scale electrorefiner. Based on these 
studies, a dual cathode approach has been adopted, 
where uranium is recovered on a solid cathode man- 
drel and uranium-plutonium is recovered in a liquid 
cadmium cathode. Consolidation and purification (salt 
and cadmium removal) of uranium and uranium-pluto- 
nium products from the electrorefiner have been suc- 
cessful. The process is being developed with the aid of 
an engineering-scale electrorefiner, which has been 
successfully operated for more than three years. In 
this electrorefiner, uranium has been electrotransport- 
ed from the cadmium anode to a solid cathode in 10 kg 
quantities. Also, anodic dissolution of 10 kg batches of 
chopped, simulated fuel (U--10% Zr) has been demon- 
strated. Development of the liquid cadmium cathode 
for recovering uranium-plutonium is under way. 
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DE91011349/GAR PC A04/MF A01 
General Electric Co., Richland, WA. Hanford Atomic 
Products Operation. 

Semi-works operation of the Recuplex Facility. 
Volume 1. 

B. F. Judson. 1 Aug 56, 65p HW-44776-Vol.1 
Contract ACO06-76RL01830 

Declassified 3 May 1991. Sponsored by Department of 
Energy, Washington, DC. 

U.S. Sales Only. 


The Recuplex Facility is a multi-purpose solvent ex- 
traction plant for plutonium recovery and purification. A 
dozen different feed streams are processed to provide 
a product having a greater than 95% purity. The proc- 
ess employs a reflux flowsheet that readily yields plu- 
tonium concentrations of at least 100 grams per liter. 
The semi-works operation of the facility established 
the processing flexibility and equipment reliability re- 
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quired for production operations. This report presents 
in detail the process studies and maintenance require- 
ments of the various components of the plant. The 
volume discusses the following process activities: 
functions and operating history; slag and crucible dis- 
solution; miscellaneous pretreatments; feed prepara- 
tion; and solvent extraction operational performance. 
24 refs., 17 figs. 


150,347 


DE91011350/GAR PC AO5/MF A01 
General Electric Co., Richland, WA. Hanford Atomic 
Products Operation. 
Semi-works operation of the Recuplex facility. 
Volume 2. 
B. F. Judson. 1 Aug 56, 92p HW-44776-Vol.2 
Contract ACO6-76RL01830 
Declassified 3 May 1991. Sponsored by Department of 
roe yy, Washington, DC. 

ales Only. 


The Recuplex Facility is a multi-purpose solvent ex- 
traction plant for plutonium recovery and purification. A 
dozen different streams are processed to provide a 
product have a greater than 95% purity. The semi- 
works operation of the facility established the process- 
ing flexibility and equipment reliability required for pro- 
duction operations. This report presents in detail the 
process studies and maintenance requirements of the 
various components of the plant. This volume dis- 
cusses the following areas: solvent extraction process 
performance; accessory operations; plant design and 
maintenance; and future process studies. 14 refs., 31 
figs., 20 tabs. (MHB) 
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DE91011352/GAR PC A03/MF A01 
General Electric Co., Richland, WA. Hanford Atomic 
Products Operation. 

Reactor and fuels research and development op- 
eration monthly report, March 1959. Monthly 
report, March 1959. 

Progress rept. 

F. W. Albaugh. 15 Apr 59, 46p HW-59717-A 

Contract ACO6-76RL01830 

Declassified 3 May 1991. Sponsored by Department of 
Energy, Washington, DC. 

U.S. Sales Only. 


The March, 1959, monthly report for the Reactor and 
Fuels Research and Development Operation of the 
Hanford Atomic Products Operation includes informa- 
tion on technical activities in support of the Hanford 
production reactors and the Plutonium Recycle Test 
Reactor (PRTR) especial fuel element research in the 
following areas of interest: corrosion studies, radiome- 
tallurgy laboratory studies, basic metallurgy studies, 
metallic fuel development, coolant systems develop- 
ment, structural materials development, nonmetallic 
materials development, thermal hydraulics studies, 
mechanical equipment development, reactor neutron- 
ics and instrumentation technology development, plu- 
tonium recycle technology program, and uranium diox- 
ide fuel development including fabrication and testing. 


150,349 


DE91622449/GAR PC A03/MF A01 
Bhabha Atomic Research Centre, Bombay (India). 
Studies on the sorption behaviour of plutonium 
and fission products on stannic antimonate. 

T. C. Thambi, S. G. Talnikar, A. Ramanujam, and R. 
K. Dhumwad. 1990, 28p BARC-1512 

U.S. Sales Only. 


This report describes the investigations carried out on 
the sorption behaviour of plutonium and fission prod- 
ucts on the inorganic ion exchanger stannic antimon- 
ate. The studies include the determination of distribu- 
tion ratio of plutonium at different acidities and the 
extent of affinity for the fission products on the ion ex- 
changer. The influence of uranium and sodium on the 
uptake of plutonium and fission products also has 
been checked. Column experiments were carried out 
to assess the feasibility of using this ion exchanger for 
the polishing of tail-end uranium product of reprocess- 
ing streams. (author). 7 tabs. , 7 refs. (Atomindex cita- 
tion 22:025309) 
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DE91622746/GAR PC A07/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
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Advanced fuel technology and performance: Cur- 
rent status and trends. Proceedings of an advisory 
qos meeting held in Vienna, 27-29 November 


Nov! 90, 136p IAEA-TECDOC-577, CONF-8911279 
Advisory group meeting on advanced fuel technology 
and performance: current status and trends, Vienna 
(Austria), 27-29 Nov 1989. 

U.S. Sales Only. 


During the last years the Nuclear Fuel Cycle and 
Waste Management Division of the IAEA has been 
giving great attention to the collection, analysis and ex- 
change of information in the field of reactor fuel tech- 
nology. Most of these activities are being conducted in 
the framework of the International Workin Group on 
Water Reactor Fuel Performance and Technology 
(IWGFPT). The purpose of this Advisory Group Meet- 
ing on Advanced Fuel Technology and Performance 
was to update and to continue the previous work, and 
to review the experience of advanced fuel technology, 
its performance with regard to all types of reactors and 
to outline the future trends on the basis of national ex- 
perience and discussions during the meeting. As a 
result of the meeting a Summary Report was prepared 
which reflected the status of the advanced nuclear fuel 
technology up to 1990. The 10 papers presented by 
participants of this meeting are also published here. A 
separate abstract was prepared for each of these 
papers. Refs, figs and tabs. (Atomindex citation 
22:026331) 
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DE91622898/GAR PC A03/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
Communications received from Members regard- 
ing the export of nuclear material and of certain 
categories of equipment and other material. A fur- 
ther communication, dated 10 December 1990. 

Jan 91, 11p IAEA-INFCIRC-209(Rev.1/Add.1) 

U.S. Sales Only. 


The document informs that the Director General re- 
ceived a letter dated 10 December 1990 from the Resi- 
dent Representative of Austria to the Agency regard- 
ing the export of nuclear material and of certain cate- 
gories of equipment and other material. (Atomindex ci- 
tation 22:026741) 
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DE91622901/GAR PC A03/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
Argentine-Brazilian declaration on common nucle- 
ar policy. 

Dec 90, 17p IAEA-INFCIRC-388(Add.1) 

Hard copies are available in English, Spanish and Por- 
tuguese from IAEA Division of Publications, Distribu- 
tion Unit. 

U.S. Sales Only. 


The document reproduces the texts of the speeches 
made by the Presidents of Argentina and Brazil at Foz 
do Iguacu, Brazil, on 28 November 1990, at the signing 
of the Argentine-Brazilian Declaration on Common Nu- 
clear Policy. (Atomindex citation 22:026747) 
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DE91623469/GAR PC A04/MF A01 
Nuclear Energy Agency, Paris (France). 

Uranium 1990 resources, production and demand. 
Statistical update. (Uranium 1990 ressources, pro- 
duction et demande. Mise a jour statistique). 

1990, 71p INIS-XN-307 

U.S. Sales Only. 


Periodic assessments of world uranium supply and 
demand have been conducted by the OECD Nuclear 
Energy Agency (NEA) and the International Atomic 
Energy Agency (IAEA) since the mid 1960s. Published 
every two years, the report URANIUM RESOURCES, 
PRODUCTION AND DEMAND, commonly referred to 
as the RED BOOK, has become an essential refer- 
ence document for nuclear planners and policy 
makers in the international nuclear community. The 
latest Red Book, published in 1990, was based on data 
collected mainly in early 1989. Most of the data for 
1989 were therefore provisional. The STATISTICAL 
UPDATE 1990 provides updated 1989 data collected 
in 1990 and provisional for 1990. (Atomindex citation 
22:029674) 
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DE91746426/GAR PC A02/MF A01 
CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses (France). Dept. de Genie Radioactif. 


Characteristics and behaviour of interface sludges 
formed in the first extraction cycles of the purex 


process. 

J. P. Gue, M. Philippe, and M. Masson. 1990, 7p 
CEA-CONF-10386 

ISEC’90: International Solvent Extraction Conference, 
Kyoto (Japan), 16-21 Jul 1990. 

U.S. Sales Only. 


The importance of clarification for the volume of 
ae has been demonstrated. However, even very 

Clarification does not totally eliminate the extrac- 
tion sludges. If their volume is considerably increased 
by the presence of dissolution fines that have escaped 
clarification, this only slightly alters the hydrodynamic 
behaviour of the pulsed column in the first cycles. The 
sludges obtained with and without feed clarification 
have been characterized and their origin recalled. The 
management of these bulky remains problematic for 
reprocessing. (ERA citation 91:009604) 
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DE91749064/GAR PC A02/MF A01 
CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses (France). Dept. de Genie Radioactif. 

New reagent for uranium - plutonium partitioning. 
M. Germain, B. Gillet, and J. Y. Pasquiou. 1990, 7p 
CEA-CONF-10387 

ISEC’90: International Solvent Extraction Conference, 
Kyoto (Japan), 16-21 Jul 1990. 

U.S. Sales Only. 


We have investigated the feasibility of achieving urani- 
um-plutonium partition of the Purex Process by using a 
new reagent: Uranous nitrate - hydroxylamine nitrate. 
Laboratory test tube studies and uranium-plutonium 
partitioning runs have shown that plutonium stripping 
efficiency is good and comparable to the efficiency ob- 
tained with U(IV)-hydrazine system. (ERA citation 
91:009605) 
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DE91749070/GAR PC A03/MF A01 

CEA Centre d’Etudes Nucleaires de Fontenay-aux- 

Roses (France). Dept. de Genie Radioactif. 

Use of solvent extraction in the nuclear fuel cycle, 
years of progress. 

M. om. and A. Chesne. 1990, 11p CEA-CONF- 

1038 

ISEC’90: International Solvent Extraction Conference, 

Kyoto (Japan), 16-21 Jul 1990. 

U.S. Sales Only. 


The high degree of purity required for the fissile and 
fertile elements used as fuels in nuclear reactors has 
made solvent extraction the choice as the purification 
method in the different steps of the fuel cycle. This 
technique, owing to its specificity, and its adaptability 
both to continuous multistage processes and to 
remote control, has served to achieve the requisite pu- 
rities with safe, reliable operation. A review of the dif- 
ferent steps of the cycle including uranium and thorium 
production, uranium enrichment, reprocessing, and the 
recovery of transuranics, highlights the diversity of the 
solvents used and the improvements made to the 
processes and the equipment. According to the differ- 
ent authors, this technique is capable of meeting future 
needs, aimed to reduce the harmful effects associated 
with the nuclear fuel cycle to the lowest possible 
levels. (ERA citation 91:010560) 
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DE91772109/GAR PC A03/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 
Development of advanced HTGR fuel, 1. Fabrica- 
ticn test and some characteristics of monolithic 
fuel rod. 

— and K. Fukuda. Aug 90, 48p JAERI-M-90- 
1 


In Japanese. 
U.S. Sales Only. 


Aiming at advancement of HTGR fuel ability a fabrica- 
tion test of monolithic fuel rods, of which a fuel-embed- 
ded zone was surrounded by a fuel-free zone, was 
conducted by a low temperature isostatic press, in 
order to investigate fabrication conditions and proper- 
ties of the monolithic fuel rods. Dimensions of the 
monolithic fuel rods tested in the present experiment 
were 14-16 mm in diameter and about 130 mm in 
length. Three different rubber molds were applied for 
fabrication of the fuel rods; (1) a mold without any 
device, (2) a mold, inside of which was evacuated and 
(3) a mold with a valve to release an inner air. In the 





fuels fabricated by the mold(1) many damages were 
involved, while producibility by the mold(2) was good, 
and high density graphite-matrix was obtained. The 
mold(3) gave a good result in producing the fuel rod. 
Furthermore, the properties of the graphite-matrix 
could be improved by fabricating with granulated 
graphite powder. Failure of the coated particles during 
pressing and sintering processes was not detected. 
The monolithic fuel rods has a uniform properties 
along an axial direction in density and Young’s modu- 
lus. (author). 
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DE91772173/GAR PC A10/MF A02 
Japan Atomic Energy Research Inst., Tokyo. 
Prediction of thermal behavior of FBR fuel in the 
NSRR transient tests. 

T. Nakamura, M. Sobajima, and R. Hosoyamada. 
Sep 90, 205p JAERI-M-90-140 

In Japanese. 

U.S. Sales Only. 


For the NSRR FBR fuel failure test program in Japan 
Atomic Energy Research Institute sodium capsules, 
loops and fuel handling facilities are being designed. 
Predictive calculations of fuel energy and thermal be- 
havior of the test fuels in the NSRR transient test have 
been performed in order to design the test rigs ration- 
ally and to make a meaningful test plan. By using the 
results of fuel energy estimation which were previously 
reported, heat transfer calculations were performed for 
test fuels. The predicted transient thermal behavior of 
the test fuel is presented in this report. Under sodium 
cooling conditions, cladding was estimated to be solid 
even in the Transient Over Power (TOP) conditions in 
which a large fraction of fuel was melted. This implies 
that the major failure mechanism will be clad burst 
caused by pressure increase and PCMI, or partial clad 
melt caused by the attack by the melted and relocated 
fuel rather than the overall clad melting which is domi- 
nant under water cooling conditions. For these calcula- 
tions, the NSR77 code which had originally been de- 
veloped for evaluation of LWR test fuel behavior in the 
NSRR test, was partly modified for the FBR fuel test 
calculations. Changes made for the thermal calcula- 
tion model such as heat transfer between stainless 
cladding and sodium, are also summarized. (author). 
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DE91772175/GAR PC A03/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 

General criteria for the structural design of the 
HTTR control rods. 

|. Nishiguchi, Y. Tachibana, Y. Motoki, and S. 
Shiozawa. Sep 90, 46p JAERI-M-90-152 

In Japanese. 

U.S. Sales Only. 


General criteria for the structural design of the HTTR 
control rods are given. A notable benefit on the control 
rod design is that the control rods are replaceable. 
Therefore, damage to the structural metal is essential- 
ly acceptable as long as its functions to shut-down and 
control the reactivity are secured. In the general crite- 
ria, it is prescribed that a control rod should be re- 
placed when it is subjected to a service condition 
which is severer than that set up for the integrity eval- 
uation for repeated use. A design code based on the 
general criteria is also given. (author). 
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DE91772176/GAR PC AO5S/MF A014 
Japan Atomic Energy Research Inst., Tokyo. 

Study on behavior of niobia dopant UO2 fuel under 
reactivity initiated accident conditions. 

K. Yanagisawa, H. Mimura, and Y. Kimura. Sep 90, 
81p JAERI-M-90-164 

In Japanese. 

U.S. Sales Only. 


An addition of small amounts of niobia (Nb(sub 
2)O(sub 5)) is known to cause the grain growth (from 9 
to 25 (mu)m), to increase the creep rate by two orders 
of magnitude, and to enhance the fuel plasticity. Re- 
garding fuel performance under steady-state condi- 
tion, this niobia doping is quite effective to reduce 
pellet-cladding mechanical interaction. However, no 
data exists to show the merit of niobia dopant under 
reactivity initiated accident (RIA) conditions. There- 
fore, study was made on the behavior of niobia 
(Nb(sub 2)O(sub 5), 0.29w/o) doped UO(sub 2) fuel 
under RIA conditions. For comparison, non-doped 
UO(sub 2) fuel was used. The prepared fuel rods were 
14x14 type PWR. Filler gas was 
95%He+1%Kr+4%Xe prepressurized to 3.4MPa. 


Obtained results are: (1) From microstructural study, it 
was found that there existed the trace of grain bounda- 
ry gliding in the dopant fuel. Maximum axial strain in 
the dopant fuel (0.64%) is less than that in non-dopant 
fuel (0.90%). Thus, the dopant fuel is effective to 
reduce the magnitude of pellet-cladding mechanical 
interaction by enhancing fuel plasticity, even though 
under RIA conditions. (2) The failure mechanism of 
tested niobia dopant fuel was cladding rupture accom- 
panied with local ballooning. This tended to mask the 
effects of fuel plasticity at higher energy deposition 
levels. No significant difference in failure mechanisms 
was observed between niobia dopant fuels and the 
prepressurized fresh fuels used in past NSRR experi- 
ments. Failure threshold of the tested niobia dopant 
fuel is not less than that of past NSRR experimental 
data line presented in the Licensing Guide for RIA. (3) 
Although there existed a partial segregation at very 
small amounts of niobia, most niobia distributed uni- 
formly in the observation before and after the pulse 
irradiation. (J.P.N.). 
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spacer grid at high temperature. 

F. Nagase, T. Otomo, H. Uetsuka, and T. Furuta. 
Sep 90, 50p JAERI-M-90-165 

In Japanese. 
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in order to investigate the interaction between fuel 
cladding and spacer grid of the pressurized water reac- 
tor during a severe accident, isothermal reaction tests 
were performed at the temperature range from 1248 to 
1673K. A specimen consisted of a short Zircaloy-4 
cladding tube and a piece of spacer grid of Inconel- 
718. In the tests in an argon atmosphere, eutectic re- 
action between Zircaloy and Inconel was observed at 
the contact points at 1248K. Rapid reaction was ob- 
served at higher test temperatures. For example, in the 
test at 1373K for 300s, Zircaloy reacted with Inconel 
over the entire thickness (0.62mm) of the tube in the 
vicinity of the contact point. In the present tests, Zirca- 
loy which has higher melting point than Inconel was 
dissolved preferentially due to eutectic formation. In 
the tests in an oxygen atmosphere, no eutectic reac- 
tion was observed at temperatures below 1437K. A 
trace of interaction was found at the contact point of 
specimen heated at 1573 and 1623K. However, de- 
crease in Zircaloy thickness was not measured. The 
possibility of eutectic reaction between Zircaloy clad- 
ding and Inconel spacer grid seems to be quite limited 
when sufficient oxygen is supplied. (author). 
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Japan Atomic Energy Research Inst., Tokyo. 

Shock structural response of cylindrical vessel 
with slow explosive. 

S. Tanzawa, T. Fujishiro, and S. Yoshie. Sep 90, 98p 
JAERI-M-90-159 

In Japanese. 
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Out-of-pile tests for simulating the experimental fuel 
rupture behavior at NSRR have been executed with 
slow explosive to generate shock pressure wave. The 
present model is on an actual scale of an NSRR exper- 
imental capsule. The data and fundamental informa- 
tion were obtained to understand shock structural be- 
havior of the capsule. The main results are summa- 
rized as follows: (1) Pressure wave-propagation char- 
acteristics were identified in the present capsule 
model, including the reflection wave and the slug 
impact. It was confirmed that the capsule model 
showed elastic behavior under the pressure source 
condition of 115 kg/cm(sup 2)center dotg peak. Even 
in the case of 400 kg/cm(sup 2)center dotg peak with 
a 200 mm cover-gas height, only the lower part of the 
capsule model was deformed and the maximum resid- 
ual circumferential strain remained within about 1 per- 
cent. (2) It was revealed that the slug-bounding phe- 
nomenon between the upper cover-gas and the lower 
generated gas caused the secondary pressure wave in 
the pressure source after the slug impact. (3) The slug 
makes an impact against the plug after passing the 
maximum velocity in the case of 200 mm cover-gas 
height, and in velocity history links closely with the 
cover-gas height. The deformation degree at the upper 
part of the capsule depends on the cover-gas height. 
(4) The deformation of the capsule model showed the 
trend to be mitigated by the existence of an outer 
vessel and annulus fluid surrounding the capsule 
model. (author). 
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The vaporization behavior of the uranium-plutonium 
mixed carbide fuels simulating high burnup was stud- 
ied in the temperature range of 1,723 (similar to) 2,173 
K by high temperature mass spectrometry. The rela- 
tionship between chemical forms and vaporization be- 
havior of simulated fission product elements was dis- 
cussed. Plutonium vaporized more highly over hypos- 
toichiometric mixed carbide than over hyperstoichio- 
metric one. The observed oxide vapor species of the 
rare earth elements could originate from the phase of 
the rare earth elements and impurity oxygen in the car- 
bide fuels. (author). 
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Japan Atomic Energy Research Inst., Tokyo. 

Study on fuel deformation during PCIOMR. 

K. Yanagisawa, and Oct 90, 40p JAERI-M-90-187 
U.S. Sales Only. 


In majority of Japanese commercial power reactors, 
PCIOMR (Pre-Conditioning Interim Operating Manage- 
ment Recommendation) has been utilized widely. This 
principally aims at reducing the oe. yey of pellet- 
cladding mechanical interaction (PCMI) to be caused 
in the LWR fuel rod during power rise. By using open 
literatures, the effect of power rise rate on PCMI was 
evaluated by the Authors. The evaluation was ad- 
dressed mainly to use data obtained from in-core in- 
strumentations of rod diameter gauge and axial elon- 
gation sensor. This kind of evaluation is new. Obtained 
results are: (1) It is revealed from this study that the 
magnitude of PCMI occurred during PCIOMR (power 
rise rate of 0.2 kW/m) is about one-half of that oc- 
curred during fast power rise rate of 8 kW/m. The prin- 
cipal mechanism dominating this is fuel creep. It af- 
fects greatly to reduce the magnitude of ridging at 
pellet-to-pellet interface location. (2) Correlation be- 
tween integrated axial strain and averaged diametral 
strain at the same power level is important, especially 
from fuel modelling point of view. However, there was 
no literature mentioned about this. From present work, 
it was found that they have not similar magnitude 
during PCIOMR at beginning-of-life. The former is 
greater of order of 60% than the latter. However, they 
tended to have same magnitude with increasing burn- 
up. (author). 
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Japan Atomic Energy Research Inst., Tokyo. 
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Oct 90, 377p JAERI-M-90-176 
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The ROSA-IV Program’s Large Scale Test Facility 
(LSTF) is a test facility for integral simulation of ther- 
mal-hydraulic response of a pressurized water reactor 
(PWR) during small break loss-of-coolant accidents 
(LOCAs) and transients. In this facility, the PWR core 
nuclear fuel rods are simulated using electric heater 
rods. The simulated fuei assembly which was installed 
during the facility construction was replaced with a 
new one in 1988. The first test with this second simu- 
lated fuel assembly was conducted in December 1988. 
This report describes the facility configuration and 
characteristics as of this date (December 1988) includ- 
ing the new simulated fuel assembly design and the 
facility changes which were made during the testing 
with the first assembly as well as during the renewal of 
the simulated fuel assembly. (author). 
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NUCLEAR SCIENCE & TECHNOLOGY 


Reactor Fuels & Fuel Processing 


Shock structural tests of the NSRR experimental cap- 
sule have been performed simulating the shock pres- 
sure wave generated by the fuel failure at a reactivity 
initiated accident with slow explosives. And the analy- 
sis of the test results is being performed using analysis 
code. In the analysis, it is impossible to get accurate 
results if the stress-strain curve based on the static 
tensile test is used, due to the large strain speed in 
deformation by shock pressure. Then, the high-speed 
tensile tests have been performed using the same ma- 
terial as of the test capsule. As the results, it became 
clear that the yield stress increased approximately 
20% in the strain speed range of 10(sup -3) (similar to) 
2s(sup -1), but the tensile stress was not much affect- 
ed by the strain speed as the yield stress was. (author). 
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DE91011167/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

Environmentally assisted cracking in light water 
reactors. 

J. Y. Park, W. E. Ruther, T. F. Kassner, and W. J. 
Shack. Dec 90, 39p ANL/CP-70988, CONF- 
9010185-28 

Contract W-31109-ENG-38 

Water reactor safety information meeting (18th), Rock- 
ville, MD (USA), 22-24 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


Topics that have been investigated during this year in- 
clude (1) SCC of A533-Gr B steel used in steam gener- 
ator and reactor pressure vessels, (2) fatigue of Type 
316NG SS, and (3) SCC of Type 347 and CF-3 cast 
duplex stainless steels in simulated BWR water. 
Crack-growth-rate (CGR) tests were performed on a 
composite A533-Gr B/Inconel-182 specimen in which 
the stress corrosion crack in the Inconel-182 weld 
metal penetrated and grew into the A533-Gr B steel. 
CGR tests were also conducted on conventional (un- 
plated) and nickel- or gold-plated A533-Gr B speci- 
mens to provide insight into whether the nature of the 
surface layer on the low-alloy steel, either oxide corro- 
sion products or a noble metal, influences the overall 
SCC process. CGR data on the A533-Gr B specimens 
were compared with the fatigue crack reference 
curves in the ASME Boiler and Pressure Vessel Code, 
Section XI, Appendix A. Fatigue tests were conducted 
on Type 316NG SS in air and simulated BWR water at 
low strain ranges and frequencies to better establish 
margins in the ASME Code Section Ill Fatigue Design 
Curves. CGR tests were also conducted on specimens 
of Type 347 SS with different heat-treatment condi- 
tions, and a specimen of CF-3 cast stainless steel with 
a ferrite content of 15.6%. The results were compared 
with previous data on another heat of Type 347 SS, 
which was very resistant to SCC, and a CF-3M steel 
with a ferrite content of 5%. 37 refs., 15 figs., 8 tabs. 
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Some concluding remarks about cold moderator 
development. 

J. M. Carpenter. 1990, 22p ANL/CP-72354, CONF- 
9003100-6 

Contract W-31109-ENG-38 

International workshop on cold neutron sources, Los 
Alamos, NM (USA), 5-8 Mar 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


This paper is the transcription of remarks made at the 
conclusion of the Workshop on Cold Neutron Sources 
held at the Los Angeles National Laboratory, Los 
Alamos, New Mexico, March 5--7, 1990. Areas of inter- 
est include the following: scattering functions; cold 
moderator materials; radiation mixing of chemical 
composition; comparison of some pulsed moderator 
spectra; hydrogen mixtures; premoderators and 
shields; composite reflectors; exotic moderator materi- 
als; deuterated methanes; mixed moderator materials; 
= test facility availabilities. 2 refs., 4 figs., 1 tab. 
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Development of methods for | gente design al- 
lowable limits for the HTTR High-Temperature 
Structural Design Code. 

K. Hada, Y. Motoki, and O. Baba. Sep 90, 251p 
JAERI-M-90-148 

In Japanese. 

U.S. Sales Only. 


This report gives methods for generating the design 
allowable limits for the High-Temperature Structural 
Design Code for the Class 1 Components of the HTTR 
and their values generated. Structural materials in- 
volved are the HTTR ification of a normalized and 
tempered (NT) material of 2 1/4 Cr-1Mo steel, a 
nickel-base helium-gas corrosion-resistant and heat- 
resistant superalloy Hastelloy XR, and two kinds of 
austenitic stainless steels SUS321TB and SUS316. 
The design allowable limits for the 2 1/4Cr-1Mo steel 
NT-material HTTR-spec. and the austenitic stainless 
steels are reproduced from the Design Allowable 
Limits for the Elevated Temperature Structural Design 
Guide for the Prototype Fast Breeder Reactor ‘Monju’ 
(FBR Code), through examining the a of the 
these values for 2 1/4Cr-1Mo steel NT-material to its 
HTTR-specification in which contents of some impuri- 
ties are lowered so as to maintain sufficient fracture 
toughness. For Hastelloy XR, the material properties 
are reviewed at first and then the principles are estab- 
lished for generating the design allowable limits, be- 
cause this material is not involved in the FBR Code. 
Special considerations were taken into dynamic re- 
crystallization which is developed at high temperatures 
above about 850degC and in a high strain rate range, 
statistical treatment method of creep rupture life data, 
and a method for developing a creep equation (i.e., a 
correlation of creep data from uniaxial creep tests). An 
evaluation guideline for helium environmental effects 
is also specified. The design allowable limits for Has- 
telloy XR are generated from available material data 
with using a computer code ‘Data MAC-HTTR’ for 
managing and analyzing material properties data. 
(author). 
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Table of constants of the repeating functions for 
iodine and xenon calculation. 

P. M. Thompson. 6 May 48, 311p HW-9761 

Contract ACO6-76RL01830 

Declassified 11 Feb 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


These tables, based on the repeating functions devel- 
oped by P.F. Gast and E.B. Montgomery, allow very 
rapid calculation of iodine and zenon concentrations 
during growth and decay. If the concentration of iodine 
and zenon at a given time is known, the concentration 
may be computed for subsequent intervals on the fol- 
lowing conditions. Pile power changes must be rapid 
enough to be considered step functions (normal start- 
up and shut-down procedures meet this requirement). 
Time is measured form the mid-point of the power tran- 
sient giving the same value of megawatt days under 
= step function as exists under the actual pile power 
unction. 
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CONTAIN analysis of hydrogen distribution and 
combustion in PWR dry containments. 

.W. yong. and S. Nimnual. 1991, 24p BNL- 
NUREG-45702 
Contract ACO2-76CH00016 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Hydrogen transport and combustion in a PWR dry con- 
tainment are analyzed using the CONTAIN code for a 
multi-compartment model of the Zion plant. The analy- 
sis includes consideration of both raded core and 
full core meltdown accidents initiated by a small break 
LOCA. The importance of intercell flow mixing on dis- 
tributions of gas composition and temperature in vari- 
ous compartments are evaluated. Thermal stratifica- 


tion and combustion behavior are discussed. 4 refs., 8 
figs., 2 tabs. 
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Paul Scherrer Inst., Villigen (Switzerland). 

Pinwise LWR power distribution derived from 
nodal diffusion calculations. Part 1. Final report, 
part I: method development and mathematical 
modelling. 

A. Galperin, M. ev, and E. Knoglinger. Aug 90, 
bee PSI-76, STARS-3 

U.S. Sales Only. 


This first progress report on the pin power reconstruc- 
tion contains results on modelling of the core, mathe- 
matical developments, initial implementation of the 
theory, validation of the proposed methods. Cycle 16 
of BKK core was chosen as a reference for the valida- 
tion effort. The reference fluxes were generated with 
the DOT4.2 code, calculating a full core with homog- 
enized cross-sections for the assemblies. Fluxes on a 
14x14 grid for each assembly were retrieved from the 
DOT calculations to form the reference intranodal flux. 
The very DOT calculations served also for generating 
the representative nodal values. A number of methods 
for corner point interpolation were developed and 
tested. Established was the fact that results are very 
sensitive to a proper corner point interpolation. At this 
stage corner point interpolation by flux separability 
seems to generate the best results, and work on 
corner interpolation by Koebke’s 32 coefficients 
method is in a testing process. Reconstruction of in- 
tranodal fluxes by a 13-term expansion of the flux 
seems to be unsatisfactory. Flux reconstruction with 
21-term expansions seems to generate adequate re- 
sults. The — of the results are shown for this 
reconstruction method. A special analysis tool for de- 
velopment purposes was programmed enabling the 
following capacities: extraction of the nodal averages 
from the DOT output file, reconstruction of the intrano- 
dal fluxes in group 1 and group 2, reconstruction of the 
pin power values, retrieval of group 1 and group 2 
fluxes from the DOT output file, evaluation of the flux 
and power relative errors jor comparison and evalua- 
tion. (author) tabs., 10 figs. (Atomindex citation 
22:026302) 
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Paul Scherrer Inst., Villigen (Switzerland). 

Pinwise LWR power distribution derived from 
nodal diffusion calculations. Part 2. Final report, 
part Il: software development and validation. 

A. Galperin, M. Segev, and E. Knoglinger. Aug 90, 
My £° I-77, STARS-3 

U.S. Sales Only. 


This 2nd report on pin power reconstruction summa- 
rizes the research and development up to July 1990. 
The basic approach and the mathematical develop- 
ment are summarized. The theoretical development is 
incorporated into a computer code PINPOW, providing 
for a complete pin power reconstruction and pin 
burnup accumulation. The difference between the ap- 
proach of power factorization into a global shape and a 
local form, and the approach of flux factorization into 

lobal and local forms were studied. The difference 
‘ound does not compromise the validity of the present 
results, but justifies a further investigation. Two typical 
reactor cores were benchmarked against detailed cal- 
culations, a PWR case and a BWR case. This bench- 
marking validates the basic approach and the devel- 
oped software. The overall performance of the INPOW 
program assures that the relative error in the predicted 
pinpower is well below 10%, such cases occuring in- 
frequently and typically in peripheral pin positions by 
the reflector, where absolute power is low anyway. The 
average error for an assembly, depending on location 
within the core, is in the range of 1% to 3%. The still 
somewhat high errors in peripheral pin locations are 
attributed to theoretical shortcomings. A change of the 
basis of functions used for the group-2 flux expansion, 
relative to the functions usually recommended, already 
yielded an improvement, and more changes of the 
same nature are judged of sufficient potential to lower 
the peripheral errors well below 5%. Attached with this 
report is the source of the PINPOW code, executable 
on CDC machines within the NOCVE system. The pro- 
gram is executed as a stand-alone module, SILOUT 
serving as an input file, and all other necessary data 
(BOXER and SILWER) simulated at this point. (author) 
figs., tabs., 4 refs. (Atomindex citation 22:026303) 
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CLAPTRAPH - a code for calculating pressure and 

temperature transients in the interconnected com- 
rtments of a total containment enclosing a 

ached water reactor circuit with the additional 

feature of hydrogen ingress or generation within 

the various compartments. 

W. H. L. Porter. Apr 89, 51p AEEW-R-2457 

U.S. Sales Only. 


CLAPTRAP is a double length code in Fortran 77 for 
calculating the temperature, pressure and composition 
transients in a multi-compartmented total containment 
such as is used for the PWR. It allows for steam, water 
and hydrogen ingress into specified compartments 
such as would occur in a Loss of Coolant Accident 
(LOCA) and a subsequent accident sequence which 
was sufficiently severe to generate hydrogen. (author). 
(Atomindex citation 22:026421) 
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Issues in developin HJ parallel iterative algorithms 
for solving partial differential equations on a (tran- 
sputer-based) distributed parallel 
system. 

S. Rajagopalan, A. Jethra, A. N. Khare, M. D. 
Ghodgaonkar, and R. Srivenkateshan. 1990, 39p 
BARC-1513 

U.S. Sales Only. 


Issues relating to implementing iterative procedures, 
for numerical solution of elliptic partial differential 
equations, on a distributed parallel computing system 
are discussed. Preliminary investigations show that a 
speed-up of about 3.85 is achievable on a four tran- 
sputer pipeline network. (author). 2 figs., 3 a ppen- 
dixes., 7 refs. (Atomindex citation 22:026786) 
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TRIHEX-3D: A multigroup diffusion theory code 
for on lattice core analyses with auto- 
triangularisation. 

p —_— and R. P. Jain. 1990, 84p BARC- 


Us Sales Only. 


A multigroup diffusion theory code, TRIHEX-3D, has 
been developed for hexagonal lattice core analyses. 
For 2-D problems one can use hexagonal or triangular 
centre-mesh finite difference (FD) schemes. The geo- 
metrical description of the problem is for hexagonal 
— only. Subdivision of each hexagon into uni- 
orm triangles is facilitated by a built-in auto-triangulari- 
sati on procedure. One can analyse any symmetric 
part of the core or the whole core as well. Reflective 
(30deg, 60deg, 90deg, 120deg and 180deg) and rota- 
tional 60deg, 120deg and press , symmetry bounda- 
ry conditions are allowed. For 3-D problems one can 
use a direct 3-D FDM or an axial flux synthesis method. 
TRIHEX-3D can be used for the core — problems 
of VVER type of hexagonal lattice cores. The code has 
been validated against a LMFBR SNR-300 benchmark 
problem. (author). 8 tabs., ore)” 9 refs., 5 appendixes. 
(Atomindex citation 22:02678 
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DES91623398/GAR PC A03/MF A01 
Bundesamt fuer Energiewirtschaft, Bern (Switzerland). 
Determination du taux de neutrons differes. Appli- 
cation auf reacteur CROCUS. (Determination of 
delayed neutron fraction. Application to the 
CROCUS reactor). 

C. Decurnex. Sep 89, 27p ENET-8900475/1 

In French. ENET, Elfenauweg 29, CH-3006 Bern. 

U.S. Sales Only. 


A calculation method for kinetic parameters of a reac- 
tor which does not use calculation of adjoint fluxes has 
been developed. The study led in particular to the cal- 
culation of the delayed neutron fraction, by several 
variants of the proposed method. The numerical appli- 
cation of this method was compared to the standard 
method for the CROCUS reactor of IGA. The results 
obtained were satisfactory. 4 figs., 4 tabs., 4 refs. (Ato- 
mindex citation 22:029269) 


150,378 
DE91623400/GAR PC A05/MF A01 


NUCLEAR SCIENCE & TECHNOLOGY 


Paul Scherrer Inst., Villigen (Switzerland). 

Sensitivity ity analysis ~~ = DECOMP and METOXA 
subroutines of the code in modelling core 
concrete interaction and post test cal- 
culations for ACE-MCCI experiment L-5. 

R. A. Passalacqua. Jan 91, 88p PSI-87 

U.S. Sales Only. 


A parametric analysis approach was chosen in order to 
study core-concrete interaction phenomena. The anal- 
ysis was performed using a stand-alone version of the 
MAAP-DECOMP model (DOE version). This analysis 
covered only those parameters known to have the 
largest effect on thermohydraulics and fission product 
aerosol release. Even though the main purpose of the 
effort was model validation, it eventually resulted in a 
better understanding of the core-concrete interaction 
physics and to a more correct interpretation of the 
ACE-MCCI L5 experimental data. Unusual low heat 
transfer fluxes from the debris pool to the cavity 
(corium a volume) were modeled in order to 
have a good benchmark with the experimental data. 
Therefore, higher debris pool temperatures were pre- 
dicted. In case of water flooding, as a consequence of 
the critical heat flux through the upper crust and the 
increase of the crust thickness, resulting high debris 
pool temperatures cause an increase in the concrete 
ablation rate in the short term. DECOMP model pre- 
dicts a quick increase of the crust thickness and as a 
result, causes the quenching of the molten mass. How- 
ever, especially for fast transient, phenomena of crust 
bridge formation can occur. Thus, the upward directed 
heat flux is minimized and the concrete erosion rate 
remains conspicuous also in the long term. The model 
validation is based, in these calculations, on post-test 
predictions using the MCCi L5 test data: these data 
are derived from results of the ‘Molten Core Concrete 
Interaction’ (MCCl) experiments, which in turn are part 
of the larger Advanced Containment Experiment 
(ACE) program. Other calculations were also per- 
formed for the new proposed MACE (Melt Debris 
Attack and Coolability) experiments simulating the 
water flooding of the cavity. Those calculations are 
preliminarily compared with the recent MACE scoping 
test results. (author) 4 tabs., 59 figs., 5 refs. (Atomin- 
dex citation 22:029281) 
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DE91623401/GAR PC A03/MF A01 
Comision de Energia Atomica, Havana (Cuba). 
Analisis dinamico del conjunto critico CC-1. (Dy- 
namical analysis of critical assembly CC-1). 

J. R. Aleman Fernandez. 1990, 29p CEAC-R-4-90 

In Spanish. 

U.S. Sales Only. 


The computer code CC-1, elaborated for the analysis 
of transients in Critical Assemblies is described. 
results by the program are compared with the ones 
presented in the Safety Report for the Critical Assem- 
bly of “La Quebrada” Nuclear Research Centre (CIN). 
7 refs. (Atomindex citation 22:029304) 
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DE91623439/GAR PC A03/MF A01 
Comision de Energia Atomica, Havana (Cuba). 
Calculos dinamicos del reactor de investigaciones 
IRT del CIN. (Nuclear Research Center IRT reactor 
dynamics calculation). 

J. R. Aleman Fernandez. 1990, 38p CEAC-R-5-90 

In Spanish. 

U.S. Sales Only. 


The main features of the code DIRT, for dynamical cal- 
culations are described in the paper. With the results 
obtained by the program, an analysis of the dynamic 
behaviour of the Research Reactor IRT of the Nuclear 
Research Center (CIN) is performed. Different transi- 
tories were considered such as variation of the system 
reactivity, coolant inlet temperature variation and also 
variations of the coolant velocity through the reactor 
core. 3 refs. (Atomindex citation 22:029563) 


150,381 

DE91756650/GAR PC A04/MF A01 
Siemens A.G. Unternehmensbereich KWU, Erlangen 
(Germany, F.R.). Bereich Energieerzeugung. 
Numerical simulation of nuclear power plants on 
multiprocessor systems. Final 

R. Boeer, H. Finnemann, R. Mueller, and J. Krapf. 
Apr 90, 54p SIEMENS-KWU-B-313-90/e148 

U.S. Sales Only. 


The present final report gives an account of work per- 
formed and results obtained at Siemens/KWU within 


150,384 


General 


the frame of SUPRENUM project. The coupled neu- 
tron kinetics - thermal hydraulics program system 3D- 
SIM for the calculation of steady-state and transient 
conditions in the core and in the coolant loops of light 
water reactors has been developed. Making efficient 
use of the parallel computing architecture required the 
implementation of novel, pu! ftw 
cepts which can be characterized by multigrid algo- 
rithms and parallelization by domain decomposition. 
The modules treating the reactor core are 3D-NEUT 
for neutron kinetics and 3D-THERM for thermal hy- 
draulics, the remaining system and control com go 
nents being represented by the module NLOOP. This 
modular structure is a main feature of 3D-SIM which 
allows a flexible choice of applications, employing 
modules individually or in combinations to fulfil a spe- 
cific calculation task. In particular, 3D-SIM zeactor core 
representation is fully 3-dimensional for both neutron 
diffusion and thermal-hydraulic equations, allowing 
coupled calculations and evaluation of crossflow be- 
tween fuel elements or subchannels. Including also 
the loops and plant models, 3D-SIM is a powerful ana- 
— tool for simulating pressurized plant response to 
a wide spectrum of events. (orig.) With 25 refs., 11 figs. 
(ERA citation 16:012824) 
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DE91772214/GAR PC A07/MF A01 

Japan Atomic Energy Research Inst., Tokyo. 

Attenuation data of iso 

sources in the shielding maiteriais 

crete and iron 

H. HP a rag and S. Tanaka. Oct 90, 141p JAERI- 
M-0-1 


neutron 
water, con- 


n Japanese 
US Seles C Sales Only. 


A set of 1 cm dose attenuation data for point isotropic 
monoenergetic neutron source in infinite volume of 
water, concrete and iron has been calculated using the 
ANISN-JR code and nuclear data of neutron 100 
groups and gamma-ray 44 groups. An approximate 
data set has been obtained with a so-called polynomial 
exponent formula. The original ANISN-JR data have 
been well reproduced within an error less than 10 % 
using a 4th-order polynomial exponent formula. Data 
including the infinite medium effect have also evaluat- 
ed in order to calculate the dose equivalent derived in 
the infinite medium. (author). 


150,383 

DE91772225/GAR PC A08/MF A01 
Japan Atomic — Research Inst., Tokyo. 
Production and accuracy evaluation of standard 
group constants for safety analysis of radiation 
shielding. 

N. Yamano, T. Tabara, M. Takano, F. Masukawa, 
and Y. Naito. Oct 90, 158p JAERI-M-90-183 


In Japanese. 
U.S. Sales Only. 


A standard group-constant was produced for radiation 
shielding analyses of nuclear fuel related facilities. The 
standard group-constant was evaluated by analyzing 
shielding benchmarks. Employi JENDL-3 and 
PHOTX as evaluated nuclear data files, the standard 
group-constant was produced by RADHEAT-V4 code 
system. The standard group-constant contains 43 nu- 
clides and consists of 120/22 neutron and 18 gamma 
energy groups. Three shielding benchmark problems 
are analyzed. (They are i JRR-4 Laminated lron-Water 
problem, ii) (ORNL Neutron Transport in Thick Sodium 
problem, iii) KfK Iron benchmark. The caiculational re- 
sults show fairly good agreement with the experimen- 
tal values on reaction rates and spectrum. (author). 


General 
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DE91622914/GAR PC A07/MF A01 
International Atomic ory Coen. Vienna (Austria). 
International Nuclear Data Committee. 


oe See Se 
and pilation of Na- 


juclear Data Committees. 
Jan 91, 137p INDC(SEC)-100/UN 
This list supersedes INDC(SEC)-097/UN. 
U.S. Sales Only. 
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NUCLEAR SCIENCE & TECHNOLOGY 


General 


The document includes information on currently exist- 
ing National Nuclear Data Committees and their mem- 
berships. The report is presented in five sections. The 
first section contains a detailed description of the 
INDC distribution categories, distribution codes and 
document designator codes. The second section de- 
scribes the aims, organization and objectives of indi- 
vidual national nuclear data committees. The third sec- 
tion lists names and addresses in alphabetical order 
within each state or international organization together 
with the assigned INDC document distribution code(s). 
This is followed by four shorter lists, indicating. the 
names of individuals in each distribution category, 
sorted by country or international organization, and the 
total number of individuals in each category. The final 
section provides the names of nuclear data committee 
members also listed by country or international organi- 
zation. (Atomindex citation 22:026760) 


150,385 

DE91622915/GAR PC A04/MF AO1 
International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. 

List of documents received by the INDC Secretar- 


iat. 

Jan 91, 62p INDC(SEC)-099/UN 

This list supersedes INDC(SEC)-098/UN. 
U.S. Sales Only. 


The Nuclear Data Section of the IAEA receives docu- 
ments originated by or for the International Nuclear 
Data Committee (INDC) for distribution. This list in- 
cludes all INDC documents received and distributed by 
the INDC Secretariat during the period March 1989 to 
June 1990. The list is produced directly from computer 
printout, into two groups: one ordered by accession 
number, and the other ordered by document number 
within each origin series. The document lists also in an 
appendix the titles of reports received as single copies 
for information. (Atomindex citation 22:026761) 


150,386 
DE91622923/GAR PC A08/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
Dept. of Safeguards. 

. Algorithms to calculate sample sizes for inspec- 
tion sampling plans. 
J. L. Jaech, and M. Russell. Jul 90, 160p IAEA-STR- 
261(Rev.0) 
U.S. Sales Only. 


The problem is to determine inspection sample sizes 
for a given stratum. The sample sizes are based on 
applying the verification data in an attributes mode 
such that detection. consists of identifying one or more 
defects in the sample. The sample sizes are such that 
the probability of detection is no less than the design 
value, 1-(beta), for all of the values of the defect size 
when, in fact, it is possible to achieve this detection 
probability without an unreasonable number of verifi- 
cation samples. A computing algorithm is developed to 
address the problem. Up to three measurement meth- 
ods, or measuring instruments, are accommodated by 
the algorithm. The algorithm is optimal in the sense 
that an initial set of sample sizes is found to ensure a 
detection probability of 1-(beta) at those defect sizes 
that result in the smallest numbers of samples for the 

- more precise measurement methods. The detection 
probability is then calculated for a range of defect 
sizes covering the entire range of possibilities, and an 
iterative procedure is applied until the detection proba- 
bility is no less than 1-(beta) (if possible) at its maxi- 
mum value. The algorithm, while not difficult in con- 
cept, realistically requires a personal computer (PC) to 
implement. For those instances when a PC may not be 
available, approximation formulas are developed 
which permit sample size calculations using only a 
pocket calculator. (author). Refs and tabs. (Atomindex 
citation 22:026769) 


150,387 

DE$1622930/GAR PC A05/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. 

Report of the Nuclear Data Section to the interna- 
tional Data Committee March 1989 - June 1990. 
eo rept. 

D. W. Muir. Dec 90, 77p INDC(NDS)-239/LNA 

U.S. Sales Only. 


This progress report of the IAEA Nuclear Data Section 
covers the 16-months period March 1989 to June 
1990. It describes past, current and planned activities 
of the Section and presents the status of this nuclear 
and atomic data centre activities, services and tech- 
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nology transfer. (author). 2 figs, 4 tabs. (Atomindex ci- 
tation 22:026794) 
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AD-A235 074/2/GAR PC A03/MF A01 
Hawaii Inst. of Marine Biology, Honolulu. 

Species Profiles: Life Histories and Environmental 
Requirements of Coastal Vertebrates and inverte- 
brates Pacific Ocean Region. Report 5. The Parrot- 
fishes, Family Scaridae. 

Technical rept. 

R. E. Brock. Mar 91, 29p WES/TR/EL-89-10-5, 

See also 4, AD-A216 653. 


Parrotfishes inhabit coral reefs of the world’s tropical 
seas. They may usually be identified by the fused teeth 
forming a massive beak which is used in rasping the 
substratum for food materials. Parrotfishes are primari- 
ly herbivorous, feeding on microalgal resources. Once 
ingested all food passes to the pharyngeal mill, which 
is equipped with a set of opposing teeth that grind and 
pulverize all food materials. In feeding, parrotfishes 
ingest considerable carbonate material resulting in the 
production of 400 to 2,000 kg of calcium carbonate 
material per hectare per year. Thus these fishes are 
important in the production and redistribution of sedi- 
ments on reefs. Studies suggest that parrotfishes play 
an important role in maintaining benthic community 
structure in their normal field densities, hence they are 
considered to be ‘keystone species’ on coral reefs. 
Parrotfishes are — and consumed by many fisher- 
man. it is suggested that conservation and manage- 
ment of these important fishery resources are probably 
best carried out by incorporating modern concepts 
with traditional management strategies developed by 
the local indigenous culture. 


150,389 

AD-A235 254/0/GAR 

San Diego State Univ., CA. 

— of Bioluminescence by Turbulent Pipe 
low. 

J. Rohr, J. Losee, and J. Hoyt. 1990, 8p 

Contract N00014-82-M-0061 

Availability: Pub. in Deep-Sea Research, v37 n10 

p1639-1646, 1990. Available only to DTIC users. No 

copies furnished by NTIS. 


No abstract available. 


PC A02/MF A01 
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PB91-193631/GAR PC A06/MF A01 
Mississippi State Univ., Mississippi State. Dept. of Biol- 


Pebiery Production Dynamics of Epiphytic Algae 
in Mississippi Seagrass Beds. 

M. J. Sullivan, C. A. Moncreiff, and A. E. Daehnick. 
1991, 104p MASGP-91-009 

Grant NA89AA-D-SG016 

Sponsored by Mississippi-Alabama Sea Grant Consor- 
tium, Ocean Springs, MS., and National Oceanic and 
Atmospheric Administration, Stony Brook, NY. Office 
of Sea Grant. 


Seagrasses and their associated epiphytes are a 
unique component of the benthic communities of Mis- 
sissippi Sound. Seagrass beds in the Sound occur pri- 
marily in shallow water (1-2 m) along the nearshore 
margins of the coastal barrier islands. They may also 
be found in semi-protected regions of coastal embay- 
ments and estuaries where substrate, salinity, and light 
requirements for the various seagrass species are 
met. Seagrass beds are constitute extremely produc- 
tive ecosystems in shallow coastal waters. Their com- 
plexity in both structure and function is due to the great 
diversity and abundance of organisms present. The lit- 
erature review that follows focuses mainly on marine 
seagrasses growing in offshore waters. Productivity of 
algae epiphytic on these seagrasses, possible nega- 
tive effects of epiphytes on their hosts, and importance 


of epiphyte productivity in seagrass ecosystems are 
emphasized. 
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PB91-199497/GAR PC E05/MF E05 
Universite de Bretagne-Occidentale, Brest (France). 
Resultats Preliminaires Chimiques et Biologiques 
de la Campagne GASTOM 90. Modelisation de |’E- 
cosysteme ( creme | Chemical and Biological 
Results of the GASTOM 90 Campaign. Modeling of 
the Ecosystem). 

Preliminary rept. 

C. Salauen-Voisin, J. Le Fevre, P. Morin, and P. Le 
Corre. Dec 90, 50p 

Text in French; summary in English. 


The purpose of the GASTOM 90 campaign is to in- 
crease knowledge of the oceanographic phenomena 
in the entire Bay of Biscay. Ocean water samples were 
taken from different layers of the water column. They 
will be used to analyze permanent chemical tracers, 
such as nitrates, phosphates and silicates, as well as 
the so-called transitory ones such as freons. The 
former were taken at all the hydrological stations and 
the latter only at some. The data gathered will be used, 
among other purposes, to test acoustical tomography 
transmitters-receivers, to measure the energy and sa- 
linity flows entering the Bay, and to conduct dynamic 
studies of the deep waters in the Bay of Biscay. The 
report presents only some of the raw data derived from 
the above samples, including information on the phyto- 
plankton and zooplankton biomass, and taxonomic 
and CHN analyses. Most of the interpretation and cor- 
rection remains to be done. 


150,392 

PB91-206904/GAR PC A03/MF A01 
Environmental Research Lab., Narragansett, RI. 
Divergence between Populations of a Monoga- 
mous Polychaete with Male Parental Care: Premat- 
ing Isolation and Chromosome Variation. 

Journal article. 

J. R. Weinberg, V. R. Starczak, C. Mueller, G. C. 
Pesch, and S. M. Lindsay. c1990, 11p EPA/600/J- 
90/518, ERLN-1308 

Pub. in Marine Biology, v107 p205-213 1990. Also pub. 
as Woods Hole Oceanographic Institution, MA. Dept. 
of Biology rept. no. WHOI-CONTRIB-7218. Prepared 
in cooperation with Woods Hole Oceanographic Insti- 
tution, MA. Dept. of Biology, and South Carolina Univ., 
Columbia. Dept. of Biological Sciences. 


Low dispersal and sexual selection are characteristic 
of the coastal polychaete Nereis acuminata Ehlers 
1868 (also known as Nereis arenaceodentata Moore 
1903 and Nereis (Neanthes) caudata Delle Chiaje 
1841). A study assessed levels of premating isolation 
between populations of the polychaete. Four North 
American populations were used, two from the Atlantic 
and two from the Pacific. Worms from all sites (1) were 
collected in 1987 and 1988 from the same habitat 
type, (2) were morphologically similar and keyed out as 
N. acuminata, and (3) reproduced monogamously and 
exhibited male parental care, an extremely rare repro- 
ductive mode in marine invertebrates. Results suggest 
strongly that the Atlantic and Pacific populations have 
been allopatric for a long time, and are different spe- 
cies. 


Dynamic Oceanography 
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AD-A234 575/9/GAR PC A01/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Gulf Stream Path Near 67 W and 58 W. 

Abstract rept. 

W. J. Teague, Z. R. Hallock, and J. Dastague. 24 Oct 
89, 2p Rept no. NOARL-AB-89-331-082 


Estimates of Gulf Stream position and direction were 
computed at half-day intervals from adjacent inverted 
Echo Sounder (IES) measurements (Teague and Hal- 
lock, 1989) as part of NORDA’s Regional Energetics 
Experiment. These IES measurements were made 
from June 1985 to July 1986 with two arrays deployed 
near 67 W and 58 W, across the historical mean path 
of the Gulf Stream. Evolution of the Gulf Stream path 
estimated for each array is shown by video. Meander 
and eddy features are clearly visible at both locations. 
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AD-A234 979/3/GAR PC AO5/MF A01 
Institute for Naval Oceanography, Stennis Space 
Center, MS. 

Semi-Spectral Primitive Equation Regional Ocean- 
Circulation Model. Version 3.0 (User’s Manual). 
Technical note. 

K. S. Hedstrom. Jul 90, 93p Rept nos. INO-SR-1, 
INO-TN-FY90-2 


This user’s manual for the semi-spectral primitive 
equation model (SPEM) attempts to describe the 
model equations as well as what the user has to do to 
configure the model for a specific application. The prin- 
ciple attributes of the model are as follows: (A) General 
- (1) Primitive equations with temperature, salinity and 
an equation of state; (2) Hydrostatic and Boussinesq 
approximations; (3) Second-moment conservation; (4) 
Optional Lagrangian floats; (B) Horizontal - (1) Orthog- 
onal-curvilinear coordinates; (2) Arakawa C grid; (3) 
Periodic channel or user supplied boundary conditions; 
and (C) Vertical - (1) Sigma(bottom-topography follow- 
ing) coordinate; (2) Chebyshev modal expansion, (3) 
Rigid lid on top. 
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AD-A234 987/6/GAR PC A06/MF A01 
California Univ., Los Angeles. 

Laboratory Modelling of the Dynamics of Coastal 
Upwelling. 

Rept. for 1 Sep 87-28 Feb 91. 

T. Maxworthy, and S. Narimousa. 28 Feb 91, 122p 
Contract NO00014-87-K-0809 

Availability: Document partially illegible. 


The aim of this research was to study and understand 
the dynamics of the filamentary structures that have 
been repeatedly observed by satellite (IR) images 
taken from the West Coast of the USA, during coastal 
upwelling episodes. We have simulated such episodes 
in our laboratory model and generated coastal upwell- 
ing fronts and associated jets and eddies. When the 
experimental model was free of coastal irregularities 
(capes, ridges, canyons, etc.), the upwelled front was 
uniform and a train of cyclonic-anticyclonic eddies 
were formed. Under some circumstances, many of 
these eddies pinched off and moved offshore into the 
fluid interior. We investigated the structure of such an 
eddy system and show that its structure falls within the 
category of two-dimensional and/or geostrophic turbu- 
lence. This in turn suggests that the eddy field contains 
many turbulent jets or rivers that are responsible for 
the transport of the passive material and cold, up- 
welled fluid across the eddy field. To demonstrate this, 
we released a passive marker near the front and noted 
that it was immediately transported offshore by the tur- 
bulent jets, and filamentary structures, similar to those 
seen in the satellite images, have evolved. When 
coastal irregularities were included into the system 
many more eddies were generated and injected into 
the eddy system. 
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AD-A235 112/0/GAR PC A04/MF A01 
Consultants Choice, Inc., Atlanta, GA. 

OSIRRUS: Oceanic — Image Representa- 
tion, Recognition and Understanding Software. 
Final rept, Aug 80-Nov 90. 

L. A. Atkinson. Dec 90, 57p Rept no. CCI-G89-0056- 


01 
Contract N00014-89-C-6027 


Symbolic contours representing isotherms are used for 
shape and feature analysis of infrared oceanic satellite 
imagery. Techniques for detecting and analyzing oce- 
anic thermal structures are presented. An effective 
image-processing technique called Image Modulation 
expedites time-consuming symbolic processing. Eddy- 
rings are successfully shape-recognized and false 
alarms are rule-discriminated. Verified eddy-rings are 
provided with a feature suite analysis useful for an 
automated image analysis work-station. Potential ap- 
plications include Gulf Stream detection, symbolic 
image classification, image repair, and signal protec- 
tion. 
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AD-A235 386/0/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Earth, Atmospheric and Planetary Sciences. 


OCEAN TECHNOLOGY & ENGINEERING 


Circulation About the Mediterranean Tongue: An 
Analysis of an EOF-Based Model Ocean. Irradiated 
and Wounded Mice. 

|. Fukumori. 1991, 28p 

Availability: Pub. in Progress in Oceanography, v27 
p197-224 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


Absolute circulation about the Mediterranean salt 
tongue is examined using a combined box/beta-spiral 
inverse model, applied to a model ocean constructed 
from a limited number of degrees of freedom. The 
region of analysis is inside a square box, 12 deg. on 
each side centered about 30 deg N 25 deg W. The 
resulting flow field is consistent with other recent anal- 
yses of the region, but demonstrates that no mixing is 
required to obtain a consistent picture. The circulation 
consists of an anticyclonic flow (order 1cm/s above 
the thermocline and cyclonic flow (order 1mm/s) near 
the core of the Mediterranean Water. These findings 
imply that an efficient description of the hydrographic 
structure of the ocean retains essential features of the 
ocean from which circulation can be determined. 
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DE91010933/GAR PC A03/MF A01 
Colorado Univ. at Boulder. Inst. of Arctic and Alpine 
Research. 

Reduce uncertainty in projection of future sea- 
level change due to ice wastage. Final report. 

Hy go rept. 

M. F. Meier. 1991, 15p DOE/ER/60570-3 

Contract FG02-87ER60570 

Sponsored by Department of Energy, Washington, DC. 


Three basic goals were stated in the original proposal. 
These were: (1) develop an understanding of the heat 
and mass flow into subfreezing snow and firn, in order 
to model the evolution of the temperature distribution 
and the infiltration rates through the firn; (2) relate 
changes in climate, as given by general circulation 
model predictions, to changes in the surface mass and 
energy balances of glaciers; and (3) use the above re- 
sults to analyze the effects of changed surface mass 
and energy balances on the flow of meltwater through 
snow and firn, and on the runoff from these glaciers, in 
a CO(sub 2)-affected climate. This final report summa- 
rizes our progress toward these goals. The primary 
product of this research program has been the com- 
munication of this progress in the form of publications 
in the scientific literature and presentations at scientific 
meetings. Our research activities in the past three 
years have provided a new basis for modeling of multi- 
phase flow in subfreezing snow, new field data on the 
structural properties of arctic firn pertinent to hydrolo- 
gical modeling, and estimates of sea level change in 
response to changing patterns of runoff from the 
Greenland Ice Sheet. We conclude that forecasts of 
future sea level changes from all glacier runoff sources 
may be in error by amounts on the order of +8 cm 
over the next 150 years, due to the lag in generating 
runoff to the sea. Our specific research products in- 
clude two distributed-parameter models of water flow 
through snow with melting and freezing, a theoretical 
model of wetting-front advance into subfreezing snow 
for inclusion in a future model, and a simple large-scale 
model of the response of Greenland runoff in a chang- 
ing climate which provides estimates of the effect of 
melt water refreezing phenomena on sea level 
changes in response to a range of possible future cli- 
mates. 
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DE91011030/GAR PC A04/MF A01 
North Carolina State Univ. at Raleigh. Dept. of Marine, 
Earth and Atmospheric Sciences. 

Shelf export of particulates/transport in continen- 
tal margin waters. Progress oe 

L. J. Pietrafesa. Feb 91, 55p DOE/ER/60376-5 
Contract FG09-85ER60376 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


SEEP-II is a sponsored multi-institutional, multi-discipli- 
nary program designed to address the possibility of 
flux material along and across the MAB. The method- 
ology in SEEP-il employed conventional taut-wire 
moorings surrounding four RD acoustic doppler profil- 
ing current meters along with biological sampling of 
the source term of the oa material and the geo- 
chemical measurement of sedimentation rates. The 
field program was 17 months in length, from February 
1988--June 1989, located off the Delaware and 
Chesapeake Bays. The SEEP-II moored array consists 
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of two main cross-shelf arrays the northern of which 
had 6 to 8 moorings spanning the 40 to 1,000 m iso- 
baths with one (and in Phase 2, a second) mooring 
offset about 20 km downshelf at 90m (and in Phase 2, 
a mooring also at 40m). The basic schematics of the 
northern and southern arrays are shown. In the region 
where the MAB shelf water/slope water front inter- 
sects the bottom, four RD-ADCP’s were the focus of 
the array. Each of the bottom mounted profilers was 
accompanied by thermister strings (chains), Aanderaa 
current meters, fluorometers and transmissometers. 
21 figs., 4 tabs. 


150,400 
MIC-91-03289/GAR PC E07/MF E01 
Bedford Inst. of Oceanography, Dartmouth (Nova 


Scotia). 
Sea ice ve fields off Labrador and eastern 


locity 
Newfoundiand derived from satellite imagery, 
1984-87. 


Canadian technical report of hydrography and ocean 
sciences no. 129. 
|. K. Peterson. c1990, 93p SSC-FS97-18/129E 


In 1985, a 5-year program was initiated to monitor ice 
drift off Labrador and eastern Newfoundland using sat- 
ellite-tracked ice beacons, in order to study the varia- 
bility of ice drift, and to obtain data for the development 
and testing of predictive models of ice motion and dis- 
tribution. While ice beacons provide continuous time 
series of ice velocity for individual ice floes, spatial and 
temporal resolution is limited by the low number of 
beacons deployed. A second method of obtaining ice 
drift data is by a ice features in sequential satel- 
lite images using NOAA/AVHRR imagery. Digital 
NOAA/AVHRR data for the Canadian east coast 
region have been archived since January 1984, for 
about one pass per day, at 1800 Z. This report pre- 
sents ice velocity fields derived from satellite images 
one day apart for the winters of 1984-87. Ice velocities 
from the imagery are compared with those obtained 
from the ice beacons during the last 3 winters (1985- 
87). Finally, a short analysis of the effect of geostro- 
phic wind on ice velocities obtained using each 
method is presented. 
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MIC-91-03290/GAR PC E12/MF E01 

oe Inst. of Oceanography, Dartmouth (Nova 
cotia). 

Labrador current variability study: Current meter 

observations, October 1985 to January 1986. 

Canadian technical report of hydrography and ocean 

sciences no. 91. 

R. R. ~~ and B. Petrie. c1990, 154p SSC-FS97- 

16/91 


The Labrador current variability study was a joint 
project of Petro-Canada, Mobil, Esso, and the Husky/ 
Bow Valley petroleum companies and the federal gov- 
ernment to obtain basic measurements of currents on 
the eastern slope of the Grand Bank which is swept by 
the Labrador current and to determine how the cur- 
rents on the adjacent shelf are influenced by the Lab- 
rador Current. In total, 15 current meter moorings and 
14 guard buoy moorings were set at 9 separate sites in 
Flemish Pass, of which 10 current meters and 12 of the 

ard buoy moorings were lost due to fishing activity. 

his report presents statistics of current speed and di- 
rection, temperature, salinity and pressure. The data 
includes means, extrema, and standard deviations of 
the basic and low-pass filtered data series. Time series 
plots of all variables, progressive vector diagrams, joint 
distribution diagrams of the velocity components and 
of temperature and salinity are also included. In addi- 
tion, tidal analysis of currents, temperature, salinity 
and density are presented. 
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PB91-193656/GAR PC A12/MF A02 
National Geophysical Data Center, Boulder, CO. 
UJNR Tsunami Work: (2nd). Held 
in Honolulu, Hawaii on November 5-6, 1990. 

A. M. Brennan, and J. F. Lander. Mar 91, 252p 
KGRD-24 

Grant NSF-BCS89-08688 

Sponsored by National Science Foundation, Washing- 
ton, DC. 


Contents: Decay of the Initial Crest of the 1960 Chilean 
Tsunami: Scattering of Tsunami Waves Caused by 
Sea Mounts and the Effects of Dispersion; On Fre- 
quency Modulation Observed in Two PacTOP Deep 
Ocean Tsunami Records; On the Generation Mecha- 


September 15, 1991 273 





OCEAN TECHNOLOGY & ENGINEERING 


Dynamic Oceanography 


nism of the Low Frequency T Phase due to Tsunami- 
nic Earthquakes; Modeling Implications of the 1985 
hilean Tsunami (Abstract Only); Observation of 
Standing Edge Waves bg ag on the Shelf of Makur- 
azaki Coast; The Criteria for Identification of Tsunami 
Events Likely to Produce Far-Field Damage, A Data 
Application; Impulsive Force of Timbers Drifted by 
Tsunamis; Simulation Models of Timber and Oil 
Spread Due to Tsunamis; Stem Waves and Hexagonal 
Wave Pattern in Shallow Water; Numerical Simulation 
and Experimentation on Tsunami Run-Up; Tsunami 
Propagation from a Finite Source; Hydraulic and Nu- 
merical Experiments of Non-Linear Dispersive Long 
Waves in a Two-Dimensional Wave Basin; On Momen- 
tum Exchange of a Tsunami Bore at a Shoreline; Least 
Squares Estimations of a Tsunami Source From Wave 
Records; Numerical Simulation as a Means of Warning 
for Near-Field Tsunamis; Numerical and Hydraulic 
Modeling of Flooding; Experiment on Two Dimensional 
Transformation of Non-Linear Long Waves Propagat- 
ing on Slope; Numerical Computation of the Tsunami 
Run-Up; Inundation and Tsunami Waves; Urban Plan- 
ning for Tsunami Hazards, Grays Harbor, Washington 
and Lima, Peru; Ocean Bottom Pressure Gauge for 
Tsunami Warning System in Japan; Automatic Estima- 
tions of Tsunami Risk Following a Distant Earthquake 
Using the Mantle Magnitude Mm; Real-Time Determi- 
nation of Earthquake Source Parameters and Its Appli- 
cation to Tsunami Warnings; Assessment of Project 
THRUST: Past, Present and Future. 


Hydrography 
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AD-A235 133/6/GAR PC A02/MF A01 
Scripps Institution of Oceanography, La Jolla, CA. 
Multiple Sound Source Synchronizer for Seafloor 


yo 
J. C. Phillips, and J. L. Abbott. 5 May 88, 9p Rept no. 
OTC-5867 


Contract N00014-85-G-0104 

Availability: Pub. in Proceedings of Offshore Technolo- 
gy Conference (20th), p1-8, 2-5 May 88. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 


Marine Engineering 
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AD-A234 785/4/GAR PC A06/MF A01 
Douglas Aircraft Co., Long Beach, CA. 
Nondestructive Evaluation (NDE) of Fiberglass 
Marine Structures State-of-the Art Review. 

Final “= 

Y. Bar-Cohen. Nov 90, 108p USCG-D-02-91, 
Contract DTCG39-89-R-80812 


This report reviews the methods of nondestructive 
evaluation (NDE) of glass-reinforced plastics as ned 
cable to common marine sandwich construction. Forty 
panels of various cored and solid construction were 
built with implanted defects, such as dry fibers, un- 
cured resin, air gaps, delaminations, cracks and impact 
damage. The panels were then subjected to a variety 
of testing techniques such as ultrasonics, tapping, 
thermography, radiography and visual inspection. 
Some of the results are highly varied, pointing out the 
difficulty of locating certain defects and the compara- 
tive ease of finding others. 


150,405 

AD-A235 132/8/GAR 
Scripps Institution of Ocea 
Multi-Sensor Real-Time Da 


PC A02/MF A01 
raphy, La Jolla, CA. 
Acquisition and Pre- 


processing at Sea. 

J. M. Moore, J. S. Charters, and C. De Moustier. 2 
Nov 88, 10p 

Contract N00014-85-G-0104 

Availability: Pub. in Proceedings of the Oceans ‘88 
Conference, p509-517 31 Oct-2 Nov 88. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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AD-A235 338/1/GAR 
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PC A03/MF A01 


California State Univ., Long Beach. Dept. of Aero- 
space Engineering. 

Method for Calculating Crossflow Separation Pat- 
terns on Submarine Hull/Sail Configurations. 

T. Cebeci, H. H. Chen, N. Alemdaroglu, K. Kaups, 
and T. T. Huang. Mar 91, 46p Rept no. AE-91-2 


This report describes a method and a computer pro- 
gram for calculating the crossflow separation patterns 
on submarine hull/sail configurations. The method is 
based on inviscid flow solutions provided by a panel 
method and on solutions of the three-dimensional 
boundary-layer equations which incorporate the 
Cebeci-Smith eddy-viscosity formulation. The comput- 
er program embodies these two methods and an inter- 
face method with user friendly input and output sub- 
routines. Calculated results are reported for submarine 
hull and submarine hull/sail configurations at inci- 
dence angles of 10 and 15 degrees and show that this 
numerical scheme, with its stability requirements, pro- 
vides an efficient and accurate means of predicting 
crossflow separation patterns. A typical calculation 
time is around 30 seconds on a CRAY-2 computer for 
a submarine hull/sail configuration. 


150,407 

AD-A235 413/2/GAR PC A24/MF A03 
Naval Ocean Systems Center, San Diego, CA. 

Ocean Engineering Studies. Volume 1. Acrylic Sub- 
mersibles. 

J. D. Stachiw. 1990, 561p 

See also Volume 2, AD-A235 414. 


Contents: Spherical acrylic plastic pressure hull for hy- 
drospace application. Part 1 -- Development, Part Il - 
Experimental stress evaluation of prototype NEMO 
capsule, Part Ill - Comparison of experimental and an- 
alytical stress evaluations for prototype NEMO cap- 
sule, and Part IV - Cyclic fatigue of NEMO capsule no. 
3; and Structural analysis of a full-scale spherical acryl- 
ic plastic pressure hull. 


150,408 

AD-A235 414/0/GAR PC A19/MF A03 
Naval Ocean Systems Center, San Diego, CA. 

Ocean Engineering Studies. Volume 2. Acrylic Sub- 
mersibles. 

J. D. Stachiw. 1990, 435p 

See also Volume 2, AD-A235 414. 


Contents: NEMO Model 2000 acrylic plastic spherical 
hull for manned submersible operation at depths to 
3000 feet; Improved fabrication process for spherical 
acrylic plastic submersible hulls; and Spherical acrylic 
plastic hulls under external explosive loading. 


150,409 

DE91771937/GAR PC AO5/MF A01 
Danfoss Development Center, Herlev (Denmark). 
Magnetohydrodynamic propulsion of ships. 

B. Wolff. Dec 90, 88p NEI-DK-531 

EFP-89. 

U.S. Sales Only. 


Magnetohydrodynamic (MHD) propulsion of ships has 
been studied by scientists and technicians since the 
early 1960’s. The major reason for the interest is the 
potential for a high energy efficiency and low noise 
propulsion. The report sg a brief introduction to the 
basic principles of MHD propulsion and to the key 
technologies involved, where the major technological 
problem is the construction of large and strong super- 
conducting magnets. Descriptions of two large scale 
projects, a Japanese full scale ship “Yamato 1” and 
an Americna project based on a large dipole magnet, 
is given. The anticipations of the experts with respect 
to the future developments is presented based on a 
questionaire and a study tour to Japan carried out in 
the autumn 1990. Finally is given a list of references 
and of institutions active in the field of MHD propulsion. 
(author) 83 refs. 
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N91-22398/2/GAR PC A04/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 


ing. 

Yacht Mast Design: Using Carbon Composites. 
B.S. Thesis. 

P. F. Johnstone, and M. O. Preston. Jun 90, 54p BU- 
507, ETN-91-99200 


The performance of stainless steel fitting plates glued 
and/or bolted to the carbon fiber mast wall under 
loads of up to fifty kilonewtons was investigated. Pa- 
rameters of the fitting that were altered included: 


adding additional + 45/-45 “po ym layers to the basic 
mast sections; the inclusion of metal wafers into the 
last lay up; dispensing with redundant bolts and the 
backing plates in order to save weight. Objectives 
were achieved in that the manufacturers proof load of 
fifty kilonewtons was reached and in fact, the severity 
of the test program had to be increased because the 
composite specimens proved stronger than expected. 
Recommendations for the possible redesign of the fit- 
ting plate/mast wall arrangement were made. This 
would entail a desirable weight saving although it 
should be stressed that the consequences of shock 
loading could not be investigated in the time available. 
All specimens were cured on site and additionally the 
LUSAS finite element analysis pote assisted in the 
analysis. In particular, the MYSTRO graphic package 
helped visualize the stress patterns present in the test 
specimens. The loading angle relative to the plates 
was 19 degrees although recommendations for vary- 
ing this angle together with other ideas for future work 
were included. 
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N91-22527/6/GAR PC A03/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 
ing. 

Experimental Investigation into Fin/Bulb Keels for 
the Port Pendennis America’s Cup Challenge. 

B.S. Thesis. 

|. S. Meakin, and N. M. Thompson. Jun 90, 44p BU- 
511, ETN-91-99204 


Three fin/bulb keel models were investigated in a wind 
tunnel to find their overall flow characteristics using 
standard methods of flow visualization. A canard 
rudder was placed forward of the keels to determine 
the effect of its trailing vortex on the keels. At all inci- 
dences tested, the flow characteristics of the keels 
were found to be similar. These similarities included fin 
separation bubbles and open separation on the bulbs. 
The rudder’s interference effects on the keels were 
dependent on its position and hence whether its trail- 
ing vortex touched or flowed past the keels. 
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PAT-APPL-7-544 297/GAR PC NO3/MF A01 

Department of the Navy, Washington, DC. 

Composite Material for EMI/EMP Hardening Pro- 

tection in Marine Environments. 

Patent Application. 

ps - and J. Masi. Filed 20 Jun 90, 16p AD-D014 
4 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


This patent application is a with related 
patent application entitled Method for Providing EMi/ 
EMP Hardening and Breakdown Protection in Com- 
posite Materials by the same inventors filed on the 
same date as this application. Background of the In- 
vention: The present invention relates to conductive 
composite materials and more particularly to compos- 
ite materials for shielding against the effects of EMI/ 
EMP in corrosive marine environments. It is well 
known that existing methods of improving the electro- 
magnetic interference (EMI) and electromagnetic 
pulse (emp) performance of lightweight non-corrosive, 
non metallic materials, so often used in today’s com- 
mercial and military enclosures, have typically utilized 
coatings, platings and/or separate metallic layers. 
Coatings and platings on present nonmetallic materi- 
als have not provided acceptable solutions in the 
areas of material adhesion, adequate shielding effec- 
tiveness and material electrochemical compatibility 
when interfaced with other materials. 
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PB91-193441/GAR PC A06/MF A01 
Ship Structure Committee, Washington, DC. 
Uncertainties in Stress Analysis on Marine Struc- 
tures. 

Final rept. 

E. Nikolaidis, and P. Kaplan. Apr 91, 107p SSC-363 
Contract DTCG23-88-R-20020 

Prepared in cooperation with Virginia Polytechnic Inst. 
and State Univ., Blacksburg. Dept. of Aerospace and 
Ocean Engineering. Sponsored by Coast Guard, 
Washington, DC. 


A survey of the state of knowledge on uncertainties in 
stress analyses on marine structures is presented. Un- 
certainties are classified and methods for modeling 
them are presented. Modeling uncertainties and their 





effects on extreme design loads are emphasized. Un- 
certainties in the following steps of stress analysis are 
quantified and ranked in terms of relative importance: 
Description of loading environment; Evaluation of 
loads; Combination of loads; Structural analysis; Fa- 
tigue. A 5-year research program is proposed for re- 
ducing uncertainties. The program consists of 14 tasks 
which have been prioritized in terms of expected bene- 
fits, risk and cost. 
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PB91-193458/GAR PC A08/MF A01 
Ship Structure Committee, Washington, DC. 
Hydrodynamic Hull Damping (Phase 1). 

Final rept. 

V. Ankudinov. Jun 87, 175p 

Contract DTCG23-85-C-20074 

Prepared in cooperation with Tracor Hydronautics, 
= MD. Sponsored by Coast Guard, Washing- 
ton, DC. 


Hull girder vibrations are a major concern for ship de- 
signers and operators and are a priority in the ship 
design process. Significant efforts are made to de- 
crease vibrations levels and to reduce damage and 
noise attributed to vibrations. Attenuation of ship vibra- 
tion is an important aspect of ship design. The report 
contains a research plan for ship vibration damping, 
including analytical calculations, model testing, and full 
scale measurements. The major elements of this effort 
included: (1) collection and analysis of vibration damp- 
ing information, (2) preparation of a model testing and 
data analysis plan, and (3) preparation of a full-scale 
testing and data analysis plan. Discussions of specific 
techniques and recommended procedures are pre- 
sented in summary form with appropriate references 
cited. Recommendations represent the state-of-the- 
= in vibration technology at the time the report was 
inalized. 
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PBS1-201343/GAR PC A08/MF A01 
Ship Structure Committee, Washington, DC. 

Inelastic Deformation of Plate Panels. 

Final rept. 

E. Jennings, K. Grubbs, C. Zanis, and L. Raymond. 
Jan 91, 169p SSC-364 

Contract DTCG23-88-C-20030 

Prepared in cooperation with CASDE Corp., Arlington, 
VA. Sponsored by Coast Guard, Washington, DC. 


Ship plate panels often experience inelastic deforma- 
tion due to loads normal to their surface such as ice 
pressure, green water, slamming, docking, wheel 
loads and low energy collision. However, criteria for 
assessing the need to repair panels deformed in-serv- 
ice are not readily available. Design guidelines are 
available that restrict the allowable levels of inelastic 
deformation in new construction. The report presents 
the results of an experimental and analytical investiga- 
tion related to establishing criteria for assessing the 
amount of plastic deformation that may be permitted 
on existing ship structures without compromising 
structural integrity. The work included the review of ex- 
isting criteria for panel deformation, measurement of 
plate panel deformation on existing ships, finite ele- 
ment analyses to establish strain vs. deflection rela- 
tionships for ship plate panels, and an assessment of 
the effects of prior plastic strain on flaw tolerance of 
ship steels. Based on these efforts, a methodology is 
proposed for determining the maximum inelastic defor- 
mation that should be permitted for ship steel structur- 
al panels. 
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PBS1-207555/GAR PC A04/MF A014 
Ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo 


(Japan). 
IH! Engineering Review, Vol. 31, No. 1, January 
1991 


1991, 71p 

Text in Japanese with English abstracts. See also 
PB91-166751.Portions of this document are not fully 
legible. 


Contents: 

Technical Papers--A Study of Supersonic 
Aerodynamic Mixing in The Scramjet 
Combustor, Active Vibration Control of Three- 
Dimensional Flexible Frame Structure--Control 
and Response Analysis without Spillover, Ship 
Maneuvering Trainer with Intelligent Objects 
Using Fuzzy Data, On-Board System for 
Maneuvering Plan, Development and 
Construction of Marine Disaster Control Ship 
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TOME! MARU, Current Operating Capabilities 
of In-Line Temper Mill, Design and Operation 
Results of Boiler Plant for Sultan Sarahuddin 
Abdul Aziz Thermal Power Station Phase II 
Nos. 3 and 4 Units for National Electric Board 
of The States of Malaya, Development of 
Bucket Wheel Type Dredger with Reclaiming 
System ‘MRD-3000’ for Mitsui Harbour and 
Urban Construction Co., Ltd; 

Technical Features of IHI Products--Handling and 
Storage System of Miscellaneous Solid Waste 
and Drum for Nuclear Power Plant, Roll on 
Roll off Bridge for NANKAI YUSEN Co., Ltd, 
DCH650 Fully Hydraulic Crawler Crane; 

New Patents; 

New Products. 


Marine Geophysics & Geology 
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AD-A234 903/3/GAR PC A06/MF A01 
California Univ., Berkeley. Dept. of Mechanical Engi- 
neering. 

Dynamic Energy Absorption of Sandwich Struc- 
tures by Inelastic Deformation. 

Final rept. 1 Sep 88-31 Dec 90. 

W. Goldsmith, and J. L. Sackman. 15 Feb 91, 101p 
AFOSR-TR-91-0233, 

Contract F49620-88-C-0131 


An investigation concerned with Inelastic Deformation 
of sandwich plates and shells under dynamic loading 
consisted of an experimental and an analytical study of 
the energy absorption capability of honeycomb and 
honeycomb sandwich structures. Laboratory tests of 
both types of samples were performed using both 
static loads and dynamic loads. The targets were at- 
tached to a ballistic pendulum arrangement either by a 
rigid backing or else by means of a simple support. 
Force-deformation curves were obtained by means of 
displacement and acceleration transducers. An analy- 
sis based on perfectly plastic behavior of the sandwich 
was obtained that permitted partial integration and 
hence minimized the computational procedure for the 
case of the backed sandwich; this was found to be in 
very good agreement with test results. Aluminum and 
Nomex honeycombs were employed as cores, while 
mostly aluminum face plates were employed, although 
polycarbonate, ABS and fiberglass materials were also 
investigated. 
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AD-A235 157/5/GAR PC A02/MF A01 
Scripps Institution of Oceanography, La Jolla, CA. 
Processing and Management of Underway Marine 
Geophysical Data at Scripps. 

S. M. Smith, J. S. Charters, and J. M. Moore. 2 Nov 


88, 7p 

Contract N00014-89-J-1219 

Availability: Pub. in Proceedings of the Oceans ‘88 
Conference, p385-390 31 Oct-2 Nov 88. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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AD-A235 245/8/GAR PC A02/MF A01 
uae aacats Geological Observatory, Palisades, 
N 


Multichannel Seismic investigation of Variations in 
Crustal Structure in the Western North Atlantic. 
Final rept. 

J. C. Mutter, P. Buhl, and R. S. Detrick. 15 Mar 91, 


10p 
Contract NO0014-87-K-0074 


This study’s goal was to provide a seismic character- 
ization of the Mesozoic-aged oceanic crust in a region 
of the western North Atlantic adjacent to the Blake 
Spur Fracture zone, using single and two-ship reflec- 
tion methods, and two-ship wide-angle refraction 
methods. The observation of dipping reflectors on a 
previous seismic reflection line through the area led us 
to propose the current work. This same line also 
showed an apparent thinning of the crust as it oblique- 
ly crosses the Blake Spur Fracture Zone. 
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AD-A235 066/8/GAR PC A02/MF AO1 
Scripps Institution of Oceanography, La Jolla, CA. 
Modifications and improvements to the Sea Beam 
System on Board R/V Thomas Washington. 

C. De Moustier, T. Hylas, and J. C. Phillips. 2 Nov 


88, 8p 
Contract N00014-79-C-0472, Grant N00014-85-G- 
0104 


Availability: Pub. in Proceedings of the Oceans ‘88 
Conference, p372-378 31 Oct-2 Nov 88. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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AD-A235 271/4/GAR PC A03/MF A01 
Woods Hole Oceanographic Institution, MA. 
Development and Evaluation of Electromechanical 
Cables for Deep Sea Buoy Applications. 

Technical rept. 

A. Bocconcelli. Jan 91, 50p Rept no. WHO!I-91-02 
Contract N00014-84-C-0134 


Electromechanical (E/M) cables have been developed 
in order to satisfy the growing need for real time data 
telemetry from oceanographic moorings. Several E/M 
cable designs have been implemented with the coop- 
eration of private industry in order to accommodate E/ 
M cable requirements for different mooring experi- 
ments. Surface and subsurface E/M cable applica- 
tions are discussed with reference to WHO! Projects 
(ESOM, STEM, RTEAM). Floating tether and their spe- 
cial designs (concave up, S-tether) are also illustrated 
— with an evaluation of their performance at sea 
(RTEAM, MOIST, TETHERMOOR, ABRUPT TOPOG- 
RAPHY). Data from material tests performed by the 
be and M Laboratory are reported in seven separate 
tables. 
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MIC-91-03509/GAR PC E12/MF E01 

f mnmng Inst. of Oceanography, Dartmouth (Nova 
tia). 

Satellite-tracked drifting buoy measurements off 

Labrador and Newfoundland, 1981-83. 

Canadian contractor report of hydrography and 

ocean sciences no. 38. 

D. B. Fissel, and J. R. Birch. c1990, 118p SSC-FS 

97-14/38E 


Fourteen satellite-tracked drifting buoys were de- 
ployed off Labrador during the autumn of 1981 and the 
summers of 1982 and 1983. The buoys, tracked 
through the ARGOS satellite system, were equipped 
with atmospheric pressure and sea-surface tempera- 
ture sensors. The data was used in near real-time 
mode in support of drilling operations by Petro-Canada 
Inc. This report documents and displays the collected 
data and presents a preliminary analysis of the posi- 
tional and velocity data. The analysis and evaluation is 
complete to December 31, 1983. The combined re- 
sults of the studies were used to produce summary 
plots of average surface currents, and velocity charac- 
teristics tabulated by bathymetric regime. 


150,423 
N91-23070/6/GAR 
(Order as N91-23021/9/GAR, PC — 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Instrumentation for Optical Ocean Remote Sens- 
ing. 

WE. Esaias. Mar 91, 13p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 400-412. 


Instruments used in ocean color remote sensing algo- 
rithm development, validation, and data acquisition 
which have the potential for further commercial devel- 
opment and cecmenge or discussed. The Ocean Data 
Acquisition System (ODAS) is an aircraft-borne radi- 
ometer system suitable for light aircraft, which has ap- 
plications for rapid measurement of chlorophyll pig- 
ment concentrations along the flight line. The instru- 
ment package includes a three channel radiometer 
system for upwelling radiance, an infrared temperature 
sensor, a_ three-channel downwelling _ irradiance 
sensor, and Loran-C navigation. Data are stored on a 
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PC and processed to transects or interpolated 
‘images’ on the ground. The instrument has been in 
operational use for two and one half years. The accu- 
racy of pigment concentrations from the instrument is 

uite , even in complex Chesapeake Bay waters. 

© help meet the requirement for validation of future 
satellite missions, a prototype air-deployable drifting 
buoy for measurement of near-surface upwelled radi- 
ance in multiple channnels is undergoing test deploy- 
ment. The optical drifter burst samples radiance, 
stores and processes the data, and uses the Argos 
system as a data link. Studies are underway to explore 
pe limits to useful lifetime with respect to power and 
fouling. 


Physical & Chemical Oceanography 
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AD-A234 568/4/GAR PC A08/MF A01 
Coastal ne gone Research Center, Vicksburg, MS. 
Directional Characteristics of Waves in Shallow 
Water. 

Final rept. 

C. E. Long, and J. M. Oltman-Shay. Mar 91, 155p 
Rept no. CERC-TR-91-1 


Proper coastal engineering design relies ultimately on 
a complete description of sea states to which natural 
or man-made structures are exposed. The character of 
directionally distributed wind wave energy is an intu- 
itively and demonstrably important aspect of sea state 
definition, yet no long-term high-resolution coastal ob- 
servations exist upon which to base engineering guid- 
ance. To remedy this, a multi-year series of wind direc- 
tion and swell measurements has been undertaken. 
This report contains a preliminary analysis of 1,046 di- 
rectional observations obtained during the first year of 
data collection. The climate during this year was typi- 
cal of this site based on longer time series observa- 
tions of winds, waves, and currents at the FRF. 


150,425 

AD-A234 625/2/GAR PC A12/MF A02 
Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

SYNOP Experiment: Inverted Echo Sounder Data 
Report for Jun 1989 to Sep 1990. 

Summary rept. ey 89-Sep 90. 

E. Fields, and D. R. Watts. Mar 91, 256p Rept no. 
URI/GSO-TR-91-2 

Contracts N00014-90-J-1568, N00014-90-J-1548 
Sponsored in part by grant NSF-OCE87-17144. 


The SYNoptic Ocean Prediction experiment (SYNOP) 
was undertaken with the goal that increased observa- 
tions could be integrated with numerical models, in- 
cluding predictive models of the Gulf Stream. Our 
moored experiment, which began in the fall of 1987, 
consisted of two separate arrays in the Gulf Stream as 
part of the SYNOP program. The ‘Inlet’ array of invert- 
ed echo sounders (IES) and deep current meters 
measured key parameters that describe the variability 
of the Gulf Stream and deep western boundary current 
(DWBC) near Cape Hatteras. In this region the Gulf 
Stream first flows into deeper water and crosses over 
the DWBC. The ‘Central’ array of IESs, in a 350 km 
square centered on the Gulf Stream near 68 deg W, 
monitored the thermocline structure of the Gulf Stream 
in the region of large meanders and frequent interac- 
tions with rings. This report documents IES data recov- 
ered during the summer of 1990, from the ‘Year 3’ de- 
ployment period. The plots are time series of meas- 
ured travel time, pressure, temperature; the residual 
pressure; and low-pass filtered records of residual 
pressure, thermocline depth, and temperature. A brief 
description of the experiment is given; the standard 
steps of data processing are discussed ren beep spe- 
cial processing for several IES records that had differ- 
ent problems. 


150,426 

AD-A234 640/1/GAR PC A03/MF A01 
Woods Hole Oceanographic Institution, MA. 

High Resolution Profiler (HRP): User’s Guide and 
Software Modifications Documentation. 

Technical rept. 

E. T. Montgomery. Jan 91, 36p Rept no. WHOI-91- 


01 
Contract N00014-89-J-1073 


This report provides a User's Guide for operation of 
the High Resolution Profiler (HRP) and documentation 
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of the software structure and recent modifications. The 
HRP is a free fall microstructure measurement instru- 
ment that acquires and stores up to 16 types of physi- 
cal oceanographic data. A profile is logged as the HRP 
falls through the water column during each deploy- 
ment. It controls its dives based on user-specified trig- 
ger levels input during a pre-cast setup. Communica- 
tions, the setup process, and how to check out and run 
the profiler are described fully. Also included are the 
current sensor configuration and summaries of assem- 
bly, mechanical preparation, tracking, data transfer 
and processing. During 1990, the software controlling 
the HRP was almost completely reworked in order to 
port VRTX (Versatile Real Time Executive) to the HRP. 
This was accomplished to facilitate use of a fast data 
link that was being developed. Other modifications 
were made to the software to improve the user inter- 
face, to allow use of up to 16 Mbytes of Random 
Access Memory, to speed up the serial interface, and 
to fix previously undetected problems. In addition, the 
use of an altimeter to determine height above bottom 
was added to the dive control logic of the profiler. 


150,427 

AD-A234 864/7/GAR PC A01/MF A01 
World Data Center A for Glaciology, Boulder, CO. 

Data Management for the Coordinated Eastern 
Arctic Experiment. 

Annual progress rept. 1 Apr 90-31 Mar 91. 

C. S. Hanson. 1 Apr 91, 3p 

Contract N00014-90-J-1852 


To assure long-term availability of data sets collected 
oo | the Coordinated Eastern Arctic Experiment 
(CEAREX), and other relevant Eastern Arctic data, a 
CD-ROM is now being prepared for distribution to the 
Arctic research community. Titled Eastern Arctic Ice, 
Ocean and Atmosphere Data, Volume 1, this disc is 
the first in a planned series that will contain CEAREX, 
MIZEX (Marginal Ice Zone Experiment) and other re- 
lated data. Distribution is now scheduled for May 1991. 
Data sets for volume 1 include meteorology, hydrog- 
raphy, bio optics, sampling positions, bathymetry, sea 
ice acceleration, sea ice stress, sea ice deformation, 
ambient noise and acoustics. 


150,428 

AD-A234 920/7/GAR 
Institute for Naval Oceanography, Stennis Space 
Center, MS. 

Progress on Data Accession and Preparation of 
User’s Guides. 

Special project rept. 

C. A. Lai. Jul 90, 50p Rept no. INO-SP-3 


PC A03/MF A01 


INO’s progress on data accession for use in model ex- 
periments and evaluation under the Experimental 
Center for Mesoscale Ocean Prediction (ECMOP) 
Project is described. Also discussed is the status of the 
preparation of user’s guides for climatology, hurricane 
MOODS, and GEOSAT data, as well as design of an 
INO data library. 


150,429 

AD-A234 923/1/GAR PC A02/MF A01 
Hawaii Univ. Honolulu. School of Ocean and Earth Sci- 
ence and Technology. 

Chemical Alteration of Seawater by Lava from Ki- 
lauea Volcano, Hawaii. 

P. N. Sedwick, G. M. McMurtry, and G. W. Tribble. 
1991, 8p Rept no. SOEST-CONTRIB-2369 
Availability: Pub. in Marine Geology, v96 p151-158 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


150,430 

AD-A235 121/1/GAR PC A05/MF A01 

Cooperative Inst. for Research in Environmental Sci- 

ence, Boulder, CO. 

Lead Detection and Mapping with Reference to 

Relationships Between Scale, Sensor Characteris- 

} wm Surface Conditions and Atmospheric Proper- 
es. 

Annual rept. 15 Apr 90-14 Apr 91. 

J. Key, J. A. Maslanik, R. S. Stone, and A. S. 

McLaren. 14 Apr 91, 94p 

Contract N00014-90-J-1840 


Empirical studies of scale relationships in retrieval of 
sea ice lead statistics have been undertaken, as have 
modeling investigations of atmospheric influences on 
the satellite signal. We have also begun developing 


statistical models that describe the scaling properties 
of leads. The empirical studies have been based pri- 
marily on comparisons within and between Landsat 
and AVHRR imagery, while the atmospheric models 
have been specific to the AVHRR. Submarine sonar 
data have been used in the statistical model develop- 
ment. Accomplishments include: Parameterizations of 
clouds, haze, and atmospheric chemical constituents 
in the LOWTRAN 7 radiative transfer model, were re- 
viewed. Atmospheric temperature and humidity pro- 
files for the Arctic have been constructed from Soviet 
ice island data and are being used in the model. Re- 
sampling methods have been tested on synthetic, 
AVHRR, and Landsat images, as have the effects of 
digital enhancements. Procedures for retrieval of lead 
statistics were developed and applied to Landsat im- 
agery successively degraded to coarser resolutions. 
The relationship between ‘apparent’ lead widths 
measured along a transect (e.g., from submarine sonar 
or as a sampling method for satellite imagery) and the 
‘true’ lead width distribution may be obtained from the 
other. The effect of a limited number of atmosphere/ 
surface conditions of the AVHRR-measured radiance 
in the thermal channel was examined. Surfaces in- 
clude open water, 5 cm, 15 cm, and 2 m thick ice. At- 
mospheric conditions include clear sky with haze, 
cirrus, and low-level ice crystal plumes. 


150,431 


AD-A235 387/8/GAR PC A05/MF A01 
Massachusetts Inst. of Tech., Cambridge. Center for 
seme 4 and Physical Oceanography. 

Efficient Representation of the North Atlantic Hy- 
drographic and Chemical Distributions. 

|. Fukumori, and C. Wunsch. 1991, 83p 

Availability: Pub. in Progress in Oceanography, v27 
p111-195 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


The large-scale temperature, salinity, oxygen and nu- 
trient distributions of the North Atlantic Ocean are ex- 
plored with the aim of identifying the minimum data set 
necessary to describe the general circulation and to 
identify the dominant physical characteristics. A form 
of empirical orthogonal function (principal component 
analysis) based upon the singular value decomposition 
is used. Six modes are capable of describing 92% of 
the variance of the full hydrographic fields. A second 
singular value decomposition applied to the horizontal 
property modes shows that there are only two inde- 
pendent tracers among the six used. The model recon- 
struction satisfactorily reproduces the large-scale 
transport properties of the original data. A clear physi- 
cal interpretation of the modes has not been found, but 
they are obviously connected to the large-scale water 
mass characteristics of the ocean. Much remains to be 
learned about how to use such descriptions. 


150,432 


AD-A235 395/1/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Design of a Small-Aperture Steering Mirror for 
High-Bandwidth Acquisition and Tracking. 

G. C. Loney. Nov 90, 7p JA-6414, ESD-TR-91-063, 
Contract F19628-90-C-0002 

Availability: Pub. in Optical Engineering v29 n11 
p1360-1365, Nov 90. Available only to DTIC users. No 
copies furnished by DTIC. 


No abstract available. 


150,433 


AD-A235 410/8/GAR PC A01/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Research in Nonlinear Water Waves. 

Quarterly letter progress rept. 1 Jan-31 Mar 91. 

P. G. Saffman. 2 Apr 91, 1p 


Work during the quarter concentrated on the effect of 
a thin shear layer on the generation of waves by wind. 
The case of no shear layer, i.e. the Miles mechanism, 
has been re-examined and it was found, as mentioned 
in an earlier letter, that the method of solution adopted 
by Miles and later ‘justified’ physically by Lighthill is not 
very accurate, both qualitatively and quantitatively. 
The discrepancy is not as large as preliminary calcula- 
tions indicated, but it is still significant. A search of the 
literature is now in progress to see if the more accurate 
calculations give results which agree better with obser- 
vation, and the work is being prepared for publication. 





150,434 

DE91011130/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Ocean survey of inorganic carbon. Foreign trip 
report, February 5, 1991-March 30, 1991. 

K. M. Johnson. 25 Apr 91, 16p BNL-44235 

Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Measurements were made aboard the F.S. Meteor, 
along the 19 degree South cruise track of the following 
chemical parameters: total dissolved inorganic carbon, 
pH, pCO2, CFC-12, CFC-11, CFC-113, CC14. This was 
the first cruise of OASD’s newly formed CO2 group. 
The purpose was to survey World Ocean Circulation 
Experiment (WOCE) line A9 for inorganic carbon for 
the Department of Energy’s Office of Co(sub 2). 1 fig. 


150,435 

DE91623298/GAR PC A03/MF A01 
Comision de Energia Atomica, Havana (Cuba). 
Analisis multielemental por activacion neutronica 
de sedimentos del Golfo de Ana Maria. (Multiele- 
mental analysis by neutron activation of sedi- 
ments in the Ana Maria Gulf, Cuba). 

O. Diaz Rizo, D. Gandarias, R. Calzavilla, and G. 
Garcia. 1990, 28p CEAC-R-7-90 

In Spanish. 

U.S. Sales Only. 


In this paper general samples of marine sediments 
taken from six control stations of the Ana Maria Gulf 
(Cuba) were analyzed. For this purpose the thermal 
neutron activation analysis method was used. 18 ele- 
ments were determinated. They are: Al, Ce, Co, Cs, Cr, 
Eu, Fe, Hf, La, Lu, Mo, Mn, Rb, Sc, Ta, Th, Yb and Zn. 
The accuracy varied between 5 and 30% for all ele- 
ments. 10 refs. (Atomindex citation 22:028267) 


150,436 

DE91774537/GAR PC A04/MF A01 
AEA Technology, Harwell (England). Energy and Envi- 
ronment. 

Vane shear and rheological measurement of estu- 
arine muds. 

A. E. James, and S. J. Stone. 1990, 69p ETSU-TID- 


4078 
U.S. Sales Only. 


The principle aim of the present study is to determine 
the correlation of the yield stress of cohesive intertidal 
sediments measured with a field vane shear instru- 
ment with laboratory rheological measurements. The 
secondary aim is the correlation of soils consistency 
measurements (liquid limit, plastic limit and plasticity 
index) with rheological measurements. This informa- 
tion can be used to assist interpretation of field vane 
shear and consistency measurements when the erodi- 
bility of cohesive sediments is considered, and will 
highlight areas worthy of more detailed investigation. 
Cohesive sediments from the Severn and Mersey es- 
tuaries in the United Kingdom were studied. (author). 


150,437 

N91-22680/3/GAR PC A03/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

DASWAM: A Program for Data-Assimilation in a 
3RD Generation Wave Model. 

at — Nov 90, 47p BCRS-90-15, ETN-91- 


Coninhet BCRS PROJ. OP-1.29 


DASWAN is a computer algorithm for data assimilation 
in a third generation wave prediction model. DASWAN 
corrects simultaneously the computed sea states and 
the wind fields driving the wave model. The wind fields 
are adjusted iteratively, to minimize the difference be- 
tween wave model output and observations. An ap- 
proximate model replaces the (expensive) third gen- 
eration wave model during the minimization. The mo- 
dularity of the program facilitates the maintenance of 
the procedures that are subject to further improvement 
or even replacement (e.g., the wave model). As a 
framework, DASWAN provides quite extensive possi- 
bilities for input and output of data. Certain aspects of 
an operational situation can be simulated by using the 
internal restart option. Site dependent tasks such as 
storage and retrieval of data are part of a separate pre 
and postprocessing program called PRESAT. The 
composition of the (external) system documentation 
and the user aspects of the DASWAN program are 
presented. 
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PB91-199422/GAR PC A04/MF AO1 
Sveriges Meteorologiska och Hydrologiska Inst., Norr- 
koeping. 

Program foer Miljoekvalitets-Oevervakning-PMK. 
Utsjoeprogrammet under 1990 (National Open Sea 
Monitoring. Results from 1990). 

L. Andersson, S. R. Carlberg, E. Fogelqvist, S. H. 
ae and L. Fyrberg. Apr 91, 55p SMHI-RO-13- 
1991 

Text in Swedish; summary in English. 


The report describes a project for environmental moni- 
toring in the sea areas around Sweden, from the Katte- 
gat to the northern part of the Bothnian Sea. The 
greater part of the results from the project described 
here are also reported as a national Swedish contribu- 
tion to the Baltic Monitoring Program (BMP) of the Hel- 
sinki Commission (HELCOM). Physical, chemical and 
biological parameters are studied in water samples, 
zoobenthos is studied in sediment grab samples and 
samples of fish and mussels are collected for the de- 
termination of harmful substances in the Kattegat, the 
Sound (Oresund), the Baltic Proper and the Gulf of 
Bothnia. The temperature of the sea surface layer was 
higher than normal most part of the year, just as in 
1989. In the entire sea area the temperatures were 1-3 
C above the long term mean value for the period 1979- 
1989. The oxygen conditions in the south eastern Kat- 
tegat once again were unfavorable in late summer and 
early autumn. However, despite the unusually calm 
autumn with only weak mixing of the water masses the 
oxygen concentrations increased again and the situa- 
tion never was serious. Also in the Baltic Proper the 
bad be gn n situation in the deep water prevailed in 
several basins the whole year. No major inflow of 
oxygen rich water occurred to ventilate the deep 
basins. In the Bornholm Basin hydrogen sulfide was 
present under the halocline (with an extension into the 
Hano Bight) the whole year with the exception of the 
August cruise. In the Gdansk Basin there is no longer 
any stratification and oxygen is mixed into the water 
from the atmosphere. This has improved the condi- 
tions in the bottom water. In the Eastern Gotland Basin 
hydrogen sulfide has been present in the bottom water 
for more than 13 years continuously. The Northern 
Central Basin, including the Landsort Deep, and the 
Western Central Basin were free from hydrogen sul- 
fide the whole year. Nutrient conditions did not show 
any remarkable or unexpected changes during 1990. 
During the winter period phosphate and nitrate were 
present in about normal concentrations, which de- 
creased to near detection limit during the production 
period in the spring and early summer and then in- 
creased again during autumn. The petroleum hydro- 
carbons showed during the spring roughly the same 
concentrations as during the previous years, whereas 
the autumn values were normal in the surface water 
only and all other values were high or very high. The 
reason for this has not been identified. 
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150,439 


DE91011196/GAR PC A03/MF A01 
Los Alamos National Lab., NM 

Evaluation of NASHUA/NASTRAN performance at 
Los Alamos. 

J. L. Fales. Apr 91, 38p LA-12075-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


To improve the feasibility of using finite element meth- 
ods for complex, structural acoustics calculations, a 
study was launched to identify possible efficiency en- 
hancements to existing computer codes. In particular, 
the codes which form the NASHUA/NASTRAN proce- 
dure were investigated. This study concentrated on 
straight-forward improvements rather than substantial 
code changes. Means for improving the performance 
of the NASHUA/NASTRAN procedure at Los Alamos 
were investigated and implemented. As a result, per- 
formance increases of two to five times were realized. 
In particular, the use of memory and other site-specific 
factors are discussed. On the basis of these findings, 
guidelines are provided for the efficient use of this pro- 
cedure at the Los Alamos National Laboratory. 2 refs., 
4 figs., 14 tabs. 


150,442 


General 


General 


150,440 

DE91771929/GAR PC A03/MF A01 
Aalborg Universitetscenter (Denmark). Inst. for Bygn- 
ingsteknik. 

Reliability of structural systems with regard to per- 
manent d ments. 

J. D. Soerensen, and P. Thoft- a Jun 90, 
23p AUC-IBT-R-9017, CONF-9003261- 

International Federation of intommestion Processing 
Working Group (IFIP WG) 7.5 working conference on 
reliability and optimization of structural systems (3rd), 
Berkeley, U (USA), 26-28 Mar 1990. 

U.S. Sales Only. 


In this paper the problem of estimating the accumulat- 
ed permanent displacements of an offshore platform 
during one storm is condidered. For steel jacket plat- 
forms subjected to wave, wind and current loads with 
specified main directions three methods to estimate 
the permanents displacements during a single storm 
are proposed, namely a simulation approach, a differ- 
ential equation approach and a superposition ap- 
proach - the simple method. In the simulation ap- 
proach realisations of the load are generated and the 
permanent displacements are determined by elastic- 
plastic analysis of the structural system. In the differ- 
ential equation approach a system of differential equa- 
tions is formulated from which the expected value and 
the standard deviation of the response (e.g. perma- 
nent displacements) can be determined as a function 
of the time. Numerical techniques and approximations 
to solve the system of equations are discussed. The 
basic idea in the superposition approach is to estimate 
the accumulated permanent displacements as sums of 
permanent displacements from single waves (this as- 
sumption is equivalent to that used in Miner’s rule for 
a jue analysis). It is described how a single storm can 

roken down into a number of single waves and 
fees the permanent displacements for each single 
wave can be determined. Further it is described how 
the reliability of the structural system can be estimat- 
ed. The three approaches are compared on a qualita- 
tive level. (AB) 12 refs. 


150,441 

DE91771931/GAR PC A03/MF A01 
Aalborg Universitetscenter (Denmark). Inst. for Bygn- 
ingsteknik. 

Stress response of offshore structures by equiva- 
lent polynomial expansion techniques. 

G. Sigurdsson, and S. R. K. Nielsen. May 90, 27p 
AUC-IBT-R-9014, CONF-90081 12-1 

European offshore mechanics symposium (EUROMS- 
90) (1st), Trondheim (Norway), 20-22 Aug 1990. 

U.S. Sales Only. 


This paper concerns an investigation of the effects of 
nonlinearity of drag loading on offshore structures ex- 
cited by 2D wave fields, where the nonlinear term in 
the Morison equation is replaced by an equivalent 
cubic expansion. The equivalent cubic expansion coef- 
ficients for the equivalent drag model are obtained 
using the least mean square procedure. Numerical re- 
sults are given. The displacement response and the 
stress response processes obtained using the above 
foading model are compared with simulation results 
and those obtained from equivalent linearization of the 
drag term. (author). 


150,442 

DE91772011/GAR PC A05/MF A01 
Royal Norwegian Council for Scientific and Industrial 
Research, Oslo. 

Markedsintroduksjon av nye komponenter og sys- 
temer i offshoresektoren. (Market introduction of 
new components and systems in the offshore 
sector). 

T. Horvei, and T. A. Lia. 1989, 97p NEI-NO-120 

In Norwegian. 

U.S. Sales Only. 


During the last years, between 500 and 1000 million 
NOK (Norwegian Kroner) per year have been applied 
on various offshore related development projects in 
Norway. The visible results, in form of new, commer- 
cial products are relatively modest. There are few new 
products that have had a successful market introduc- 
tion. What is the explanation of this, and how is it pos- 
sible to obtain a footing for more products in the 
market, i.e. in the oil companies in Norway and abroad. 
These are the main problems discussed in the report. 
It is emphasized, however, that the analysis concerns 
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the commercial results of offshore related develop- 
ment projects, i.e. projects where the goal is a market 
acceptance of new saleable products. Thus, it is not an 
analysis of the Norwegian offshore related research 
and development activity as a whole. 25 refs., 8 figs. 


150,443 


PB91-193912/GAR PC A04/MF A01 
Hawaii Cooperative Fishery Research Unit, Honolulu. 
Report to Congress: Coastal Barrier Resources 
System. Coastal Barriers of Hawaii and American 
Samoa. Summary Report. Appendix C. 

P. L. Holthus. 1988, 61p 

Sponsored by Department of the Interior, Washington, 
DC. 


When the Coastal Barrier Resources Act was passed 
in 1982, Congress did not address the possibility of in- 
cluding barriers along coastlines other than those of 
the Atlantic Ocean and Gulf of Mexico. In 1983, the 
Coastal Barriers Study Group was directed by the Sec- 
retary of the Interior to identify and delineate the unde- 
veloped coastal barriers on all U.S. coastlines. Other 
information concerning these barriers was also gath- 
ered. The appendix presents information about bar- 
riers along the coasts of Hawaii and American Samoa. 


150,444 


PB91-194159/GAR PC A14/MF A02 
National Undersea Research Program, Silver Spring, 
MD. 

Proceedings of the Meeting of the United States- 
Japan Cooperative Program in Natural Resources 
(UJNR), Panel on Diving Physiology and Technolo- 
gy (10th). Held in Kauai, Hawaii on June 4-7, 1989. 
G. D. Dennis. Mar 91, 304p 


Contents: Theories on the depth-dependent control of 
body-fluid-regulating hormones to saturation diving; 
Compressed air multi-level diving between 140 and 
180 fsw at an archaeology site; Women in diving 
second study; Diving medicine research at the Naval 
Medical Research Institute; Mixed-gas recompression 
treatment of decompression sickness; Cellular mecha- 
nism of the hyperbaric 02 (HBO) effect on active Na 
transport; Dysbaric osteonecrosis in Japanese diving 
fishermen; Pathological-anatomical analysis of the 
brain of a diver died of acute decompression sickness; 
interrelations of oxygen, isobaric counterdiffusion and 
decompression in helium-oxygen diving; Dive-related 
research at the University of Wisconsin; A unified con- 
cept of decompression from saturation dives and inter- 
species conversion of tables; Respiratory ergonomics 
and underwater breathing apparatus; Analysis of fish- 
ermen diving profile by diving data recorder; The re- 
sponses of Autonomic Nervous System on health 
divers at He-O2 hyperbaric environment; A problem in 
diving from the viewpoint of occupational health; 
Trimix diving at moderately deep depth; Diving physiol- 
ogy and the National Institutes of Health; An estima- 
tion method of working loads on deepsea divers in 
practical bell run; Report of 300 msw open-sea experi- 
ment in NEW-SEATOPIA Project; The National Divers 
Alert Network: Present activities and future plans; 
Twenty first century diving regulations and divers hos- 
tile invisible environment; Closed circuit diving systems 
for science; Diving research: the dilemma for young 
scientists; Progress in diving oxygen management 
using the ‘REPEX’ approach; Consensus recommen- 
dations for using dive computers in scientific diving; 
Evaluation of fleisch pneumotachometer and swirl- 
meter under hyperbaric air and heliox environments; 
M-mode vs. doppler ultrasonic detection of microbub- 
bles: a preliminary report; Update on U.S. scientific 
diving activities; Hyperbaric evacuation project at JAM- 
STEC; Standardization of format for dive recorder tran- 
scripts; Diving and low cost remotely operated vehi- 
cles: complementary underwater research techniques; 
New opportunities for United States and Japanese un- 
dersea science collaboration; and A new helium 
speech unscrambler using DSP. 
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Ammunition, Explosives, & 
Pyrotechnics 


150,445 

AD-A234 845/6/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Army Weapons: Status of the Sense and Destroy 
Armor System. 

Dec 90, 17p Rept no. GAO/NSIAD-91-44BR 

Briefing Report to the Chairman, Subcommittee on De- 
fense, Committee on Appropriations, House of Repre- 
sentatives. 


The Army’s Sense and Destroy Armor (SADARM), a 
new system of target-sensing munitions, is —- de- 
veloped to enhance the capabilities of the 155-millime- 
ter (mm) howitzer and the Multiple Launch Rocket 
System (MLRS) to attack targets such as self-pro- 
pelled enemy artillery, when stationary. Through fiscal 
year 1991, the Congress has provided about $600 mil- 
lion in research, development, test, and evaluation 
funding for the system. In 1988, we reported on the 
status of the SADARM system. As you requested, we 
have updated that analysis to determine (1) actions 
taken by the Army to comply with congressional direc- 
tives, (2) the current program schedule, (3) the Army’s 
estimate of the program's total cost, (4) the status of 
technical development, (5) test results to date, and (6) 
the Army’s assessment of the counterfire mission and 
of SADARM’S ability to meet that requirement. 


150,446 

AD-A234 868/8/GAR PC A01/MF A01 
Army Armament Research, Development and Engi- 
neering Center, Dover, NJ. 

Performance Oriented Packaging Report for 
Charge, Demolition, Clipped, M221. 

Final rept. . 

F, | ceed 7 Mar 91, 4p DOD/POPHM-TR/AYD- 
91-001, 


This report contains the tests performed and the test 
results of the packaged Charge, Demolition, Clipped 
M221. The tests were performed in accordance with 
the United Nations Transport of Dangerous Goods, 
Fourth Edition and the Federal Register, dated Dec. 
21, 1990 which will be become effective in the 49 CFR 
in October 1991. 


150,447 

AD-A234 869/6/GAR PC A03/MF A01 
Naval Weapons Support Center, Crane, IN. 
Performance Oriented teen | Testing of M548 
Shipping and Storage Container for Packing Group 
ll Solid Hazardous Materials. 

Final rept. . 

F. M. Niehaus. Oct 90, 12p DOD/POPHM-NAD/TR- 
9100 


Qualification tests were performed to determine 
whether the reuseable M548 Shipping and Storage 
Container meets the Performance Oriented Packaging 
(POP) requirements specified by the United Nations 
Recommendations on the Transportation of Danger- 
ous Goods. The container loaded to a gross weight of 
180 pounds successfully met the requirements and re- 
tained its contents throughout the tests. 


150,448 

AD-A234 871/2/GAR PC A03/MF A01 
Naval Weapons Support Center, Crane, IN. 
Performance Oriented Packaging Testing of PA92 
Metal Ammo Container for Packing Group Il Solid 
Explosive Materials. 

Test rept. 

B. Landstrom. Feb 91, 11p DOD/POPHM-NAD/TR- 
91102 


Qualification tests were performed to determine 
whether the reuseable PA92 Metal Ammo Container 
meets the Performance Oriented Packaging (POP) re- 
quirements specified by the United Nations Recom- 
mendations on the Transportation of Dangerous 


Goods. The container loaded to a gross weight of 86 
pounds successfully met the requirements and re- 
tained its contents throughout the test. 


150,449 
AD-A234 872/0/GAR PC A02/MF A01 
Naval Weapons Support Center, Crane, IN. 
Performance Oriented eee ay Testing of M592 
bye oy and Storage Container for Packing Group 
Il Solid Hazardous Materials. 
Final rept. 
— oe Feb 91, 99 DOD/POPHM-NAD/TR- 

1 


Qualification tests were performed to determine 
whether the M592 omar and Storage Container 
meets the Performance Oriented Packaging (POP) re- 
quirements specified by the United Nations Recom- 
mendations on the Transportation of Dangerous 
Goods. The container loaded to gross weight of 126 
pounds successfully met the requirements and re- 
tained its contents throughout the tests. 


150,450 
AD-A234 944/7/GAR PC A03/MF A01 
Army Armament Research and Development Center, 
Dover, NJ. Fire Support Armament Center. 
Rail Circuit Augmentation. 
Technical rept. 
} A. Davis. May 91, 19p Rept no. ARFSD-TR- 
1 


A concept for an augmented railgun barrel and inte- 
grated projectile/armature system is presented. The 
system makes use of the rail geometry to expose the 
augmenting rails to the bore, and incorporates dual 
tandem armatures in the launch package. Benefits in- 
clude reduced current and power required to launch a 
given mass and a modest reduction in sabot mass due 
to creation of multiple tension and compression re- 
gions resulting from the use of dual armatures. Radial 
and axial plasma confinement techniques may be re- 
quired to take advantage to system benefits. Applica- 
tion to an antiarmor mission is proposed. 


150,451 

AD-A234 945/4/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Effect of Sabot Wheelbase and Position on the 
Launch Dynamics of Fin-Stabilized Kinetic Energy 
Ammunition. 

Final rept. 1 Jan-31 Dec 90. 

P. Plostins, J. A. Bornstein, and |. Celmins. Apr 91, 
47p Rept no. BRL-TR-3225 


A test program was performed to determine the effects 
of changes in sabot wheelbase and position on the 
launch yn amics of fin-stabilized kinetic energy pene- 
trators. The launch sequence was measured; the 
measurements covered the gun dynamics, transitional 
ballistics and free-flight aeroballistics of the projectile 
trajectory. All of the projectile jump components were 
measured independently, summed and the result com- 
pared with the projectile impact on the target. The dis- 
persion of each of the components was computed and 
compared to the target impact dispersion. The disper- 
sion computed using the dispersion model compared 
well with the target impact dispersion. Both low and 
high dispersion was observed for the different configu- 
rations. Low dispersion was the result of strong biases 
or low component magnitudes. Each configuration re- 
sponded differently to the inbore launch sequence; 
therefore, the key to understanding the origins of the 
dispersion phenomenon lies in understanding the 
inbore dynamic response of sabot/penetrator designs. 


150,452 

AD-A234 963/7/GAR PC A02/MF A01 
DoD Performance Oriented Packaging of Hazardous 
Materials, Washington, DC. 

Performance Oriented Packaging Testing of Mk 11 
Mod 0 Cartridge Tank. 

Final rept. 

E. Wu. 1 Mar 91, 9p Rept no. DOD/POPHM/TR91/ 
003 


Qualification tests were performed to determine 
whether the in-service Mk 11 Mod 0 Cartridge Tank 
(Dwg 19200-562256) could be utilized to contain prop- 
erly dunnaged solid type hazardous materials weighing 
up to a gross weight of 14 kg (31 pounds). The tests 
were conducted in accordance with Performance Ori- 
ented Packaging (POP) requirements specified by the 





United Nations Recommendations on the Transporta- 
tion of Dangerous Goods and the Department of 
Transportation’s Title 49 CFR and the Final Rulings 
Published in the Federal Register, Vol. 55 on 21 Dec 
90. The tank has conformed to the POP performance 
requirements; i.e., the tank successfully retained its 
contents throughout the specified tests. 


150,453 

AD-A235 005/6/GAR PC A99/MF E12 
Department of Defense Explosives Safety Board, Al- 
exandria, VA. 

Minutes of the Explosives Safety Seminar (24th) 
Held in St. Louis, Missouri on 28-30 August 1990. 
Volume 1. 

30 Aug 90, 1202p 

See also Volume 2, AD-A235 006. 


Session topics covered in this volume include: Quanti- 
ty-distance assessments; Structural concepts and 
design; Insensitive munitions; Explosives disposal; 
Structural predictions; Explosives demolition disposal; 
Lightning protection; Explosion hazard ranges; Explo- 
sives facility design considerations; Hazard classifica- 
tions; and Explosives waste management. 


150,454 

AD-A235 006/4/GAR PC A99/MF E12 
Department of Defense Explosives Safety Board, Al- 
exandria, VA. 

Minutes of the Explosives Safety Seminar (24th) 
Held in St. Louis, Missouri on 28-30 August 1990. 
Volume 2. 

30 Aug 90, 1331p 

See also Volume 1, AD-A235 005. 


Session topics covered in this volume include: Klotz 
Club underground testing; Liquid explosion hazards; 
Explosion propagation tests; Explosion hazards reduc- 
tion; Lightning protection; Accidents; Explosion con- 
tainment; Unexploded ordnance clearance; Debris 
hazards; Site plans and surveys; Explosives manufac- 
turing considerations; Space vehicle explosive haz- 
ards; Concrete response testing; Far-field airblast ef- 
fects; Fragment hazards. 


150,455 

DE91009713/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Low-vuinerability explosives (LOVEX) for mass- 
use warheads. Part 1, The processing and vuiner- 
ability testing of LOVEX formulations RX-35-AQ, 
RX-35-AS, and RX-35-AT. 

C. Pruneda, E. Jessop, R. McGuire, C. Walkup, and 
W. Black. 15 Feb 91, 16p UCRL-ID-106441 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Previous low-vulnerability explosives (LOVEX) formu- 
lations were optimized to some extent with respect to 
performance, cost, and decreased vulnerability in 4- 
in.-diameter hardware. However, these same formula- 
tions were not optimized with respect to, among other 
things, the binder cure chemistry, sympathetic detona- 
tion, and thermal stability (cook-off) in 8-in.-diameter 
hardware. This report focuses on modification of the 
polymer binder and the formulation composition to im- 
prove both the quality of the cured explosive and the 
insensitivity of LOVEX formulations to sympathetic 
detonation in 8-in-diameter hardware. The thermal-sta- 
bility issue is the focus of ongoing work and will be 
addressed in future reports. The authors discuss the 
results of their efforts to improve both the binder 
chemistry and the insensitivity of LOVEX formulations 
to sympathetic detonation. In particular, they discuss 
the modified polymer system used and the 8-in.-diame- 
ter sympathetic-detonation test results of three 
LOVEX formulations: RX-35-AQ RX-35-AS, and RX- 
35-AT. LOVEX formulations have been developed that 
do not sympathetically detonate in 8-in.-diameter hard- 
ware and that have very good low-viscosity processing 
properties. 1 ref., 2 figs., 4 tabs. 


150,456 
DE91010983/GAR PC A03/MF A01 
— Pacific Northwest Labs., Richland, WA. 

A'S Wenons. M safety study. 


sala stane iH PNL-7219 
Contest i AC06-76RL 
Sponsored by ater of Energy, Washington, DC. 


The overall objective of this study is to investigate the 
potentially rapid reactions between the ferrocyanide- 
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containing salts, present in the SST’s, and oxidants, 
such as nitrate, also present in the SST’s. The objec- 
tive of the energetics subtask is to investigate, on a 
screening basis, SST operational and compositional 
parameters which could affect the reaction between 
nickel cesium ferrocyanide, the expected form of cya- 
nide in the SST, and nitrates and/or the nitrate radioly- 
sis product nitrite. The objective of the large-scale ex- 
plosion study is to independently confirm the results of 
the PNL laboratory-scale experiments and to deter- 
mine the explosive behavior of a large sample of ferro- 
cyanide and oxidant. The objective of the PNL-5441 
revision subtask is to revise the complexant stability 
report, PNL-5441, to provide a current overview of the 
ferrocyanide safety issue and provide information to 
permit establishment of guidelines for SST manage- 
ment. 1 fig. 


150,457 

DE91011326/GAR PC A03/MF AO1 
Sandia National Labs., Albuquerque, NM. 

Interfacial debonding in stainless steel/glass-ce- 
ramic seals. 

G. A. Knorovsky, R. K. Brow, R. D. Watkins, and R. 
E. Loehman. 1990, 20p SAND-89-1866C, CONF- 
901008-12 

Contract AC04-76DP00789 

Fall meeting of the Minerals, Metals and Materials So- 
ciety (TMS) on physical metallurgy and materials in 
conjunction with materials week and the material appli- 
cations and services exposition, Detroit, MI (USA), 7- 
11 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 


Advanced pyrotechnic and electronic components can 
be fabricated from Ni-based superalloys with hermetic 
seals to matched thermal expansion coefficient lithi- 
um-silicate glass ceramics (LSGC). Prior studies have 
characterized the interfacial reactions in these sys- 
tems necessary for good chemical bonding. Similar in- 
terfacial reactions occur when LSGCs are bonded to 
300-series stainless steel except that these seals 
debond on cooling to room temperature. We have 
found that Cr-depletion (from (approximately)18 wt % 
to (approximately)5 wt %) from the steel causes an 
fcc-to-bcc phase transition that expands the interfacial 
grains and decreases their thermal expansion coeffi- 
cient, putting the LSGC into tension, causing the seal 
to fail. Linear elastic finite element calculations per- 
formed on a microcomputer suggest that the volume 
expansion associated with the phase transformation 
has a predominant effect compared with the difference 
in expansion coefficients. 9 refs., 8 figs., 2 tabs. 


150,458 
PBS 1-800458/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 
Shaped Charges. January 1984-August 1991 (Cita- 
tions from the NTIS Database). 

Rept. for Jan 84-Aug 91. 

Jul 91, 52p 

Supersedes PB90-864430. 


The bibliography contains citations concerning the 
design, manufacture, performance, and applications of 
shaped charges. Industrial applications of shaped 
charges include explosive drilling, furnace tapping, 
metal cutting, oil well perforations, and seismic explo- 
ration. Military and aerospace applications include 
warheads, antitank ammunition, fragmentation bombs, 
canopy or booster ejection systems, and crew escape 
systems. (Contains 174 citations with title list and sub- 
ject index.) 


Armor 


150,459 

AD-A234 939/7/GAR PC A03/MF A01 

Army Natick Research Development and Engineering 

Center, MA. 

Mechanical Properties of Polycarbonate-Polysul- 

fone and ne Blends. 

Final rept. Oct 87-Sep 90. 

Lp 3 Apr 91, 28p Rept no. NATICK/TR- 
1/0 


This project is an attempt to produce a ballistic impact 
resistant transparent eye armor with improved scratch 
and chemical resistance over polycarbonate. The first 
stage of the project examines the thermal and me- 


150,462 


chanical properties of the Five, ten, and 
twenty percent by weight blends of polysulfone i in poly- 
carbonate and polyetherimide in polycarbonate were 
produced by melt blending using a counter-rotating 
twin screw extruder at 320C. The materials were inject- 
ed molded into plaques 11.4 cm square by 3.2 mm and 
1.6 mm thick. Mechanical analysis consisting of ten- 
sile, pendulum impact, and ballistic impact testi heave 
conducted using the plaques or samples mai 
from the plaques. Dynamic mechanical testing a 
lormed using bars machined from the 3/2 mm 
plaques to observe the low temperature loss peak and 
determine the activation energy of the loss mecha- 
nism. Differential scanning calorimetry was conducted 
to measure the glass transition temperatures of the 
material. The presence of two glass transition tem- 
peratures and lack of transparency have indicated that 
the blends are immiscible. Both sets of biends exhibit 
fair to good ballistic impact properties up to at least 
20% polysulfone or polyetherimide. The tensile data of 
the blends show an increase in tensile strength over 
the same range. 


150,460 


AD-A234 951/2/GAR PC A02/MF A01 
aa — R.) and Co., Columbia, MD. 

eaction Processing of Ceramic Particulate and 
Whisker Com 
C. P. Cameron, and R. W. Rice. 1991, 7p 
Contract NO0014-87-C-0515 


Advanced ceramic materials such as, non-oxides and 
ceramic composites have attracted substantial atten- 
tion because of the promising properties offer. 
However, application of these materials has been se- 
verely limited by their cost. An important example of 
this cost constraint is the limited use of non-oxides ce- 
ramics, or non-oxide containing ceramic composites in 
armor applications. In many cases the cost of the raw 
materials alone equals or exceeds the target price 
$10-$20 per pound for finished armor tile. A class of 
reaction processed composites (e.g., of an oxide with 
one or more non-oxide phases) has been identified 
that offer promisi lormance potential but with raw 


f ing perf 
material costs 1/3 to 1/10 of those for the analogous 


conventionally processed composites. It was also rec- 
ognized that such reaction processing presented op- 
portunities for both process and resultant property 
control. 


Combat Vehicles 


150,461 

AD-A235 161/7/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Abrams Tank: Operating Costs More Than Expect- 
ed. 


28 Feb 91, 12p Rept no. GAO/NSIAD-91-114 
Report to the Chairman, Committee on Armed Serv- 
ices, House of Representatives. 


As requested, we evaluated the cost to operate and 
the readiness of the Army’s M1 Abrams tank in the 
field. You asked us to: determine whether the Army 
expected the M1 tank to be cheaper to operate and 

than its predecessor (the M60 tank); evaluate 
the current cost to operate and support the M1 tank as 
compared to the M60 tank; and determine whether the 
M1 tank was meeting its operational readiness goals in 
the field. All audit results were developed from data 
available prior to the initiation of Desert Storm oper- 
ations. 


Detonations, Explosion Effects, & 
Ballistics 


150,462 


AD-A234 660/9/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 


September 15, 1991 279 
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Aerodynamics of a 0.60 Caliber Electromagnetic 
Projectile. 

Final rept. Jun-Oct 90. 

J. M. Garner. Apr 91, 23p Rept no. BRL-MR-3907 


Spark photography range tests of a 0.60 caliber elec- 
tromagnetic projectile were conducted to determine 
the aerodynamic characteristics at supersonic veloci- 
ties. The design demonstrated adequate stability and 
typical drag characteristics. The effect of an asymmet- 
ric base geometry on the location of the aerodynamic 
center of pressure is also shown. 


150,463 
AD-A234 870/4/GAR PC A02/MF A01 
Naval Weapons Support Center, Crane, IN. 
Performance Oriented Packaging Testing of CNU- 
405/E Shipping and Storage Container for Packing 
Group I! Solid Hazardous Materials. 
ts 6 rept. . 

Ld, Bedwel Feb 91, 99 DOD/POPHM-NAD/TR- 
911 A 


Qualification tests were performed to determine 
whether the reuseable CNU-405/E Shipping and Stor- 
age Container meets the Performance Oriented Pack- 
aging (POP) requirements specified by the United Na- 
tions Recommendations on the Transportation of Dan- 
gerous Goods. The container loaded to a gross weight 
of 128 pounds successfully met the requirements and 
retained its contents throughout the tests. 


150,464 

AD-A234 940/5/GAR PC A03/MF A01 
Army Armament Research and Development Center, 
Dover, NJ. Armament Engineering Directorate. 
Advanced Warheads Concepts: An Advanced 
Equation of State for Overdriven Detonation. 
Technical rept. 

E. L. Baker, and J. Orosz. May 91, 17p Rept no. 
ARAED-TR-91007 


The FY90 Advanced Warhead Concepts effort has 
produced an advanced thermodynamic equation of 
state (Jones-Wilkens-Lee-Baker (JWLB)) for high ex- 
plosives detonation. JWLB is suitable for overdriven 
detonation and material acceleration applications. It 
has been implemented into the dynamic finite element 
programs SYNA2D and DYNASD and parameterized 
for octol 75/25. Calculated and experimental results 
are compared. 


150,465 
AD-A235 084/1/GAR PC A05/MF A01 
Naval Surface Warfare Center, Silver Spring, MD. 
Microwave Interferometric Measurements of Parti- 
cle and Wave Velocities in Porous Media. 
Aygo rept. Jan 84-Jun 88. 

. C. Glancy, and A. D. Krall. 11 Jan 90, 81p Rept 
no. NSWC-TR-88-362 


A microwave interferometric technique was developed 
and integrated with several experimental arrange- 
ments for detonation physics studies. The interferome- 
ter records the Doppler shift of reflections associated 
with moving material discontinuities and ionization 
fronts. The analysis of those Doppler shifts provide 
quantitative velocities which are useful in the develop- 
ment and verification of physical and theoretical 
models used to depict the processes. Initial circuit cri- 
teria such as impedance matching, dielectric measure- 
ments, and waveguide modes are considered. The in- 
terferometer has been applied to detonation velocity 
measurements, detonation transfer tests, gap testing, 
and piston driven compaction experiments. In addition 
to the relatively simple analysis used to obtain these 
results, investigations into higher resolution data re- 
duction aided by computer synthesis and Fourier 
transforms are also discussed. 


150,466 
N91-22510/2/GAR 
Materials Research Labs., Ascot Vale (Australia). 
One-Dimensional Fiux-Corrected Transport Code 
for Detonation Caiculations. 

D. A. Jones, E. S. Oran, and R. Guirguis. Mar 91, 

37p MRL-RR-2-90, AR-006-336 


PC A03/MF A01 


The development of a one-dimensional Flux-Corrected 
Transport code to model detonation in a homogene- 
ous medium is described. The material flow is mod- 
elled using the Euler equations, and the chemical ki- 
netics by a two-step induction parameter model which 
uses a quasi-steady induction time and first order Arr- 
henius kinetics. Two different modes of initiation are 
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compared. Conditions necessary for a self-sustaining 
detonation are described and illustrated. A detailed 
comparison is made between the variable profiles cal- 
culated by the code and those calculated analytically 
using the simple Chapman-Jouguet theory and self- 
similar analysis, and the overall agreement is excel- 
lent. The effect of the computational cell size on these 
solutions is also considered. 


150,467 
N91-22512/8/GAR 
MCAT Inst., San Jose, CA. 
Computation of Viscous Blast Wave + eee 
Final Report, 1 Jun. 1988 - 31 May 1990 

C. A. Atwood. Mar 91, 27p NAS 1.26: 188080, NASA- 
CR-188080 

Contract NCC2-540 


A method to determine unsteady solutions of the 
Navier-Stokes equations was developed and applied. 
The structural finite-volume, approximately factored 
implicit scheme uses Newton subiterations to obtain 
the spatially and temporally second-order accurate 
time history of the interaction of blast-waves with sta- 
tionary targets. The inviscid flux is evaluated using 
MacCormack’s modified Steger-Warming flux or Roe 
flux difference splittings with total variation diminishing 
limiters, while the viscous flux is computed using cen- 
tral differences. The use of implicit boundary condi- 
tions in conjunction with a telescoping in time and 
space method permitted solutions to this strongly un- 
steady class of problems. Comparisons of numerical, 
analytical, and experimental results were made in two 
and three dimensions. These comparisons revealed 
accurate wave speed resolution with nonoscillatory 
discontinuity capturing. The purpose of this effort was 
to address the three-dimensional, viscous blast-wave 
problem. Test cases were undertaken to reveal these 
methods’ weaknesses in three regimes: (1) viscous- 
dominated flow; (2) complex unsteady flow; and (3) 
three-dimensional flow. Comparisons of these compu- 
tations to analytic and experimental results provided 
initial validation of the resultant code. Addition details 
on the numerical method and on the validation can be 
found in the appendix. Presently, the code is capable 
of single zone computations with selection of any per- 
mutation of solid wall or flow-through boundaries. 


PC A03/MF A01 


Guns 


150,468 

AD-A235 028/8/GAR PC A07/MF A01 
Battelle Columbus Labs., OH. Tactical Technology 
Center. 

Electromagnetic Launch Technology Assessment. 
Scientific Basis and Unified Treatment: Forces and 
Electromechanical Power Conversion (Analytical 
and Numerical Methods). 

M. D. Driga. Jun 90, 127p Rept no. TACTEC-R-6266 

Contract DAAH01-88-C-0131, ARPA Order-6049 


This report suggests that one of the reasons why the 
electromagnetic (EM) hypervelocity launchers and as- 
sociated power supply technologies have not reached 
their expectations is that most research has focused 
on simple railgun accelerators and homopolar genera- 
tors. Complex rotating flux compressors would drasti- 
cally improve the performance of EM launchers. This 
report explores the computations for the design of 
such complex magnetic flux compressors and hetero- 
polar hypervelocity accelerators. It presents a finite 
element method formulation for electromagnetic field 
diffusion. 


150,469 

AD-A235 325/8/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

High Velocity Firings of Slug Projectiles in a 
Double-Travel 120-MM Gun System. 

Final rept. Nov 89-Feb 90. 

J. W. Colburn, M. J. Keele, and J. E. Bowen. Apr 91, 
34p Rept no. BRL-MR-3906 


Test firings were planned and executed by the Interior 
Ballistics Division (IBD) of the Ballistic Research Labo- 
ratory (BRL) to support high velocity, scaled projectile 
firings for the Terminal ballistics Division (TBD) of BRL. 
IBD conducted a computer evaluation of gun propel- 
lants available to TBD using the interior ballistic code 
IBHVG2, then verified the results with a series of slug 


projectile firings at BRL’s Sandy Point (Range 18) 
large caliber firing facility. Interior ballistic results from 
the computer evaluation were compared with corre- 
sponding data from the slug firings and the first series 
of scaled projectile firings conducted by TBD. 


Rockets 


150,470 

AD-A235 426/4/GAR 
Geltech, Inc., Alachua, FL. 
Transpiration Cooled Ultraviolet Sol-Gel Silica 
Optics. 

Final rept. 15 Aug 90-15 Mar 91. 

V. K. Seth, and J. L. Noques. 1 Apr 91, 94p AFOSR- 
TR-91-0495 

Contract F49620-90-C-0055 


All rocket guidance systems essentially require broad- 
band optical transmission windows. These windows 
must also be temperature insensitive to transmission, 
thermal shock resistant, thermally stable, reasonably 
strong, and impact resistant. At hypersonic velocity 
convective cooling is preferred to radiative cooling. 
Transpiration os is a novel and effective mode of 
convective cooling. Porous silica windows offer excel- 
lent rocket windows for transpiration cooling at a rela- 
tively inexpensive price. These windows were fabricat- 
ed with various pore sizes and characterized with re- 
spect to gas diffusion, transpiration, high temperature 
transmission, thermal stability and shock resistance, 
hardness, impact resistance, and strength. The manu- 
facturability aspect was also addressed. The diffusion 
of various —_ through porous silica windows was 
studied and their permeabilities measured. In the ex- 
perimental range, Knudsen diffusion seemed to be the 
predominant mass transport mechanism. At a low tran- 
spiration velocity of 0.52 cm/s of helium, a 44 C tem- 
perature drop was observed showing the promise of 
this material for rocket window application. High tem- 
perature spectroscopy showed improved perform- 
ance. The porous silica windows had thermal stability 
and thermal shock resistance and reasonable me- 
chanical properties. 


PC A05/MF A01 


Underwater Ordnance 


150,471 

PAT-APPL-7-591 185/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
Effervescent Cationic Film Forming Corrosion In- 
hibitor Material and Process. 

Patent Application. 

J. E. Miller. Filed 24 Sep 90, 11p AD-D014 849/4 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention described herein may be manufactured 
and used by or for the Government of the United 
States of America for governmental purposes without 
the payment of any royalties thereon or therefor. Back- 
ground Of The Invention; This invention relates gener- 
ally to a material and process for providing a protective 
corrosion inhibitor coating to an aluminum surface and 
relates specifically to a material and process for pro- 
viding a cationic film corrosion inhibitor coating to the 
exposed aluminum surfaces of submarine weapons 
positioned in submarine torpedo tubes for launch. 


150,472 

PATENT-4 987 844 Not available NTIS 
Department of the Navy, Washington, DC. 

System for Reducing Drag and Noise of Underwat- 
er Vehicles. 

Patent. 

R. H. Nadolink. Filed 17 Feb 71, patented 29 Jan 91, 
5p AD-D014 837/9, PAT-APPL-5-116 284 
Supersedes PAT-APPL-5-116 284. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A means and method for simultaneously reducing drag 
and noise of a high-speed underwater vehicle is pro- 





vided. Water is admitted through a water intake scoop 
in the nose of the vehicle and a polymer powder-gas 
combination is injected into the water stream in the 
scoop. The water, polymer and gas are mixed in a 
mixing chamber into which the scoop empties and are 
ejected through a circumferential ejector disposed at 
the minimum pressure point. 


150,473 

PATENT-4 989 530 Not available NTIS 

joes oun Seam Tocsuie tiene Aaaxialty Havi 
ow Drag Homing laving 

Side Mounted Planar Arrays. 

Patent. 

W. Thompson. Filed 19 Feb 81, patented 5 Feb 91, 

8p AD-D014 856/9, PAT-APPL-6-237 549 

Supersedes PAT-APPL-6-237 549. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


A low drag nose assembly for use with an acoustic 
homing torpedo in an aqueous environment has at 
least one planar array mounted in the slanting side of a 
substantially conical support member and provides a 
plurality of preformed sonar beams which display an 
— selectively extending from fore to aft simulta- 
neously. 


PHOTOGRAPHY & 
RECORDING DEVICES 


Photographic Techniques & 
Equipment 


150,474 

AD-A234 802/7/GAR PC A03/MF A01 

Foreign Technology Div., Wright-Patterson AFB, OH. 

WPG-30 Model Microprocessor Controlled Rotat- 

. sak lium Mirror Scanning Camera and Its Ap- 
tions. 

4 Tan, W. Xu, and M. Zhu. 21 Mar 91, 15p Rept no. 

FTD-ID(RS)T-1277-90 

a of Baozha Yu Chongji (China) v9 n1 p49-54 Jan 

89. 


This article elucidates the principal technical capabili- 
ties of the newly test manufactured WPG-30 Model mi- 
croprocessor controlled rotating beryllium mirror scan- 
ning or streak camera, its special features and the 
status of its initial applications in experiments on the 
mechanics or dynamics of explosions. This camera 
opts for the use of beryllium mirror turbines, a scanning 
or streak speed (writing time) of 15km/s, and, in con- 
junction with this, maintains strong optical energy. Be- 
cause of this, it raises its interval resolution capability. 
It makes use of a microprocessor controlled unit rais- 
ing the camera’s degree of automatic control and 
measurement speed precision. 


ee a 
PHYSICS 


Acoustics 


150,475 
AD-A234 690/6/GAR 
Illinois Univ. at Chicago Circle. Dept. of Mathematics. 


PC A03/MF A01 


Coherent Propagation of Sound in Correlated Dis- 
tributions of Resonant Spherical Scatterers. 

N. E. Berger, and V. Twersky. Feb 91, 13p 
Availability: Pub. in Jnl. of the Acoustical Society of 
America, v89 n2 p604-616 Feb 91. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


150,476 

AD-A234 691/4/GAR PC A02/MF A01 
lilinois Univ. at <Fareee Crete. Ooms. 2 Mathematics. 
High-Frequency R and ttering by Mul- 

it Rough Surface Distributions. 

R. J. Lucas, and V. Twersky. cy 90, 9p 
Availability: Pub. in Jni. of the Acoustical Society of 
America, v87 n5 p1885-1893 May 90. Available no | to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


150,477 

AD-A234 692/2/GAR PC A02/MF A01 
lilinois Univ. at Chicago Circle. Dept. of Mathematics. 
Regular P: | Arrays of Resonant Scatterers. 
V. Twersky. Mar 91, 8p 

Availability: Pub. in Jni. of the Acoustical Society of 
America, v89 n3 p991-998 Mar 91. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


150,478 

AD-A234 745/8/GAR PC A03/MF A01 

Naval Underwater Systems Center, New London, CT. 

New London Lab. 

Comparisons of Backscattering from Cylindrical 

_— Described by Thin Shell and Elasticity Theo- 
jes. 

Technical rept. 

R. P. Radlinski, R. D. Vogelsong, and L. R. 

Dragonette. 4 Mar 91, 23p Rept no. NUSC-TD-8835 

A paper presented at the 120th meeting of the Acousti- 

cal Society of America, Nov 90, San Diego, CA. 


For Kh< or = 0.65, where k is the fluid wavenumber 
and h is the shell wall thickness, scattering from infinite 
cylindrical shells at normal incidence can be described 
by a combination of specular reflection and the zeroth 
order symmetric Lamb waves that correspond to ex- 
tensional and inextensional modes of shell theory. 
Love-Timoshenko thin shell theory is found to closely 
describe the resonance scattering behavior from these 

of structural modes. At higher values of kh, scat- 
tering from the antisymmetric Lamb-type flexural 
modes is predicted by full elasticity theory. For materi- 
als in which the plate and modified shear waves 
speeds can be either greater or less than the wave 
speed in the backscattering predictions of fluid, the ac- 
curacy of Love-Timoshenko thin shell theory will be in- 
vestigated near the excitation of the antisymmetric 
Lamb-type flexural waves by comparisons with full 
elasticity theory. Plate theories will be used to develop 
a physical explanation of the resulting differences. 


150,479 

AD-A234 919/9/GAR PC A03/MF A01 
Boys Town National Research Hospital, Omaha, NE. 
Detection of Known Signals in Arbitrary Back- 


—— f 

inal technical rept. 1 Sep 87-30 7 90. 
D. L. Neff. 26 Nov 90, 14p AFOSR-TR-91-0282, 
Grant AFOSR-87-0374 


This research program examined the large detrimental 
effects for masker uncertainty of the detection of a 
simple, known target signal. The basic task was the 
detection of a 1000-Hz sinusoid presented simulta- 
neously with maskers composed of a few sinusoidal 
components whose frequencies were changed with 
each presentation. The masker properties were such 
that it is difficult to account for the results with tradi- 
tional detection models which posit the use of a single 
filter centered at the signal frequency. The goal of this 
research was to understand the conditions under 
which performance is degraded by masker uncertainty, 
the processes involved, and whether procedures or 
cues could be identified to aid performance. Overall, 
the masking produced by uncertainty: (1) showed lar. 
individual differences and training effects; (2) was ob- 
served over a much greater range of conditions than 
expected and was largely independent of energy in a 
critical band around the signal; (3) was reduced by pro- 
cedures and cues which aid stimulus comparisons or 
memory and by temporal differences between stimuli; 
(4) showed nonlinear additivity of masking with broad- 
band noise; and (5) showed much larger effects for fre- 
quency uncertainty than for uncertainty in overall 
masker level or component amplitudes. 


150,480 

AD-A234 964/5/GAR PC A03/MF A01 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 


150,483 


PHYSICS 
Acoustics 


a Measurements Research: Progress in 


Annual rept. 1 Oct 88-31 Sep 89. 

F. R. Breckenridge, T. M. Proctor, N. N. Hsu, S. E. 
Fick, and D. G. Eitzen. 28 Jun 89, 15p 

Contract N00014-89-F-0002 


The design of a practical and reasonably accurate pro- 
totype transfer calibration system for acoustic emis- 
sion (AE) transducers has evolved in the past year. 
This year’s work involved the use of a 20 cm thick 
block which replaced the 3.3 cm thick plate that was 
found to be unsuitable. The prototype transfer calibra- 
tion system was constructed and demonstrated to be 
workable. Results from elastic impact experiments 
were found to be in good agreement with theory. For- 
mulas have been derived for the calculation of Green’s 
functions for multi-layered media, and computer code 
has been written for calculation of Green’s functions 
for single layered media. 


150,481 

AD-A234 965/2/GAR PC A03/MF A01 

a of Standards and Technology, Gaithers- 
rg, MD. 

—— in Ultrasonic Measurements Research in 

a a Transient Sources for Acoustic Emission 


Annual rept. 1 Oct 89-30 Sep 90. 

F. R. Breckenridge, T. M. Proctor, N. N. Hsu, S. E. 
Frick, and D. G. Eitzen. 21 Aug 90, 19p 

Contract N00014-90-F-0001 


Many techniques have been used by acoustic emis- 
sion workers to produce rapid transient disturbances in 
elastic media. Techniques employing transient 
sources are necessary for characterizing many acous- 
tic emission system components such as receiving 
transducers, transfer media, and other sources as 
well. Wave forms from seven types of sources were 
studied by performing experiments in which the source 
and a high fidelity receiver were mounted on opposite 
sides of an aluminum plate. Soundspeeds in the plate 
had been previously measured to provide information 
necessary for the calculation of the plate Green’s func- 
tion. In each experiment, a source was triggered and 
the ensuing output from the receiver was captured by a 
transient recorder. The force waveform of the source 
was Calculated by convolving the inverse of the plate 
Green’s function with the captured waveform. 


150,482 

AD-A235 093/2/GAR PC A03/MF A01 
Pennsylvania State Univ., State College. Applied Re- 
search Lab. 

Translation of Boundary Layer Transition Noise 
Article from J. Acoustique. 

Technical memo. 

R. : Marboe. 5 Apr 91, 17p Rept no. PSU/ARL-TM- 
91-81 

Contract N00039-88-C-0051 


Imbedded acoustic arrays under a transitional or turbu- 
lent boundary layer are subject to an important con- 
tamination by flow noise. We present the results of a 
new model adapted to the transition zone. A positive 
comparison is made with several experimental studies 
clearly shows the predominance, in numerous cases, 
of monopolar sources due to the intermittency. Thus 
validated, this model confirms the importance of the 
acoustic radiation from the transition zone; it is capa- 
ble of interacting with the laminar boundary layer up- 
stream. 


150,483 

AD-A235 097/3/GAR PC A04/MF A01 
Illinois Univ. at Chicago Circle. Dept. of Mathematics. 
Underwater Scattering of Sound. 

Final rept. 

V. Twersky. 1991, 73p 

Contract N00014-90-J-1041 (all) end 


The objective of this study is to further the understand- 
ing of volume and surface scattering effects on propa- 
= This report consists primarily of seven reprints: 

heir titles are: Multiple scattering by finite regular 
arrays of resonators; High-frequency reflection and 
scattering by multicomponent rough surface distribu- 
tions; Comments on resonant systems of scatters; Mo- 
ments of the Percus-Yevick hard-sphere correlation 
function; Coherent propagation of sound in correlated 
distributions of resonant spherical scatters; Regular 
polygonal arrays of resonant scatters; and Polydis- 
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perse scattering theory and comparison with data for 
red blood cells. 


150,484 

AD-A235 172/4/GAR 
Georgia Inst. of Tech., Atlanta. 
Improved Algorithms for Transient and Steady- 
State Fluid-Structure Interaction. 

Final rept. 

J. H. Ginsberg. 1 19p 

Contract NO0b14- 84. ‘K- 0713 


The interaction between a vibrating submerged struc- 
ture and the surrounding fluid, which features coupling 
between the surface pressure distribution and the 
structural displacement, is an inherent feature for 
sound radiation and target strength analyses. A variety 
of approaches have been implemented in the past, but 
each suffers from serious limitations. Formal mathe- 
matical analysis using separation of variables or inte- 
gral transform techniques is suitable only for the sim- 
plest structural models, while full finite element de- 
scriptions of realistic structures and the surrounding 
medium lead to excessively large computer simula- 
tions: One approach uses approximate impedance- 
type boundary condition of uncertain accuracy to 
model the fluid response. The initial effort within the 
project was devoted to deriving the variational princi- 
ple and validating it through the solution of canonical 
problems whose solutions had already been obtained 
by other methods. This work involved cylinder, spheri- 
cal, and disk geometries. Because of the presence of 
singularities in the formulation associated with free 
space Green’s function, much effort was expended in 
the early phase of the project to develop numerical 
techniques that were both efficient and robust. That 
effort was a continuing theme of the research pro- 
mamma the generality of the principle was ex- 
tended. 


PC A03/MF A01 


150,485 

AD-A235 184/9/GAR PC A03/MF A01 
Pennsylvania State Univ., State College. Applied Re- 
search Lab. 

Backscattering from Rough Interfaces and the 
Parabolic Approximation. 

Technical memo. 

S. T. McDaniel. 12 Apr 91, 3ip Rept no. PSU/ARL- 
TM-91-104 


Iterative solutions of coupled parabolic wave equa- 
tions are examined to determine the validity of apply- 
ing this method to predict low frequency ocean acous- 
tic reverberation. Solutions for backscattering from a 
random rough interface between two media of differing 
wave number are obtained in the form of an expansion 
in powers of the rough interface excursion from its 
mean value. This expansion is found to differ signifi- 
cantly from the corresponding expansion obtained by 
applying perturbation theory to the full elliptic wave 
equation. 


150,486 

AD-A235 324/1/GAR PC AO5/MF A01 
Pennsylvania State Univ., State College. Applied Re- 
search Lab. 

Acoustic Radiation from Fluid-Loaded, Ribbed Cy- 
lindrical Shells Excited by Different Types of Con- 
centrated Mechanical Drives. 

Technical memo. 

C. B. Burroughs, and J. E. Hallander. 14 Jan 91, 91p 
Rept no. PSU-ARL-TM-90-320 

Contract N00039-88-C-0051 


Analytic expressions are derived for the far field 
acoustic radiation from a fluid-loaded circular cylindri- 
cal shell reinforced with two sets of parallel periodic 
ribs and excited by seven types of mechanical point 
drives: single radial, in- and out-of-phase double radial, 
axial moment, circumferential moment, and in- and 
out-of-phase in-plane double circumferential. The ribs 
interact with the cylindrical shell only through normal 
forces. The mathematical model includes the effects 
of fluid loading, internal damping and interactions be- 
tween ribs. Comparisons of predictions for the shell 
with a large radius are made to published results for 
unsupported and line-supported flat plates. Measure- 
ments of the acoustic radiation from a ribbed cylindri- 
cal shell excited by different types of drives are pre- 
sented. Comparisons between measured and predict- 
ed results are made. Mathematical prediction of the 
acoustic radiation from the unsupported and support- 
ed shell with different types of drives are compared. 
The effects of properties of the shell and types of 
drives on the acoustic radiation are examined by ex- 
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ample and some physical interpretation of significant 
features are offered. 


150,487 


AD-A235 398/5/GAR PC A03/MF A01 
Naval Research Lab., Orlando, FL. Underwater Sound 
Reference Detachment. 

Electromechanical Modelling of an Active Isolation 
System. 

D. McCollum, S. E. Forsythe, and A. D. McCleary. 
1991, 18p 

Availability: Pub. in Proceedings of the Conference on 
Recent Advances in Active Control of Sound and Vi- 
bration, p914-924, 1991. Available only to DTIC users. 
No copies available from NTIS. 


No abstract available. 


150,488 


N91-22828/8/GAR PC A03/MF A01 
Materials Research Labs., Ascot Vale (Australia). 
Estimation of the Acoustic Reflection Characteris- 
tics of a Plane Surface Having a Periodic, Spatially- 
Varying Surface Admittance. 

C. |. Sach. Mar 91, 19p MRL-TN-581, AR-006-333 
Sponsored by Royal Australian Navy. 


A possible technique for studying the acoustic reflec- 
tion from continuous plane surfaces such as flat plates 
covered with thin anechoic coatings is discussed. It is 
particularly directed to complex coatings which include 
a regular array of non-homogeneous inclusions within 
their structures. The method involves the experimental 
determination of a position-dependent quantity which 
can be viewed as either a surface transfer admittance 
or a surface transfer mobility function. This function 
can then be used in a mathematical convolution proce- 
dure to determine the nature of the reflected wave 
from surface when it is ensonified by an incident uni- 
form plane wave arriving in a direction normal to the 
plate surface. The basic elements of an experimental 
system for measuring the surface admittance function 
are discussed. 


150,489 


PB91-199299/GAR PC E05/MF E05 
Ecole Normale Superieure de Lyon (France). 
Propagation d’Ondes Sonores dans les Milieux Di- 
phasiques (Propagation of Sound Waves in Dipha- 
sic Media). 

Final rept. 

C. Coste, C. Laroche, and S. Fauve. 1989, 21p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |’Armement. 


The authors report experimental measurements of 
sound velocity in diethyl-ether-containing vapor bub- 
bles. They observe no effect of liquid-vapor transition 
on sound velocity, a result which is in good agreement 
with the prediction of effective medium theory. 


150,490 


PB91-208033/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapon Systems, Effects and Protection. 

Sama ac of Shallow Waters Research at 


A. Gjaerdman, N. Hoerngqvist, |. Karasalo, and C. 
Runborg. Apr 91, 29p FOA-A-20048-2.2 

Presented at the U90-International Conference on 
Submarine Systems held in Stockholm (Sweden) on 
May 8-10, 1990. 


Some research activities in the field of shallow water 
hydroacoustics are described. The Baltic underwater 
environment is summarized. FOA has performed ex- 
periments to detect internal waves from towed under- 
water objects with a special equipment. Numerical and 
mathematical modelling of sound propagation has re- 
sulted in different computer models. A comparison be- 
tween measured and computed transmission loss 
shows reasonable agreement. A free-floating under- 
water platform maneuverable from a ship and 
equipped with a high-frequency sonar has been used 
to investigate reverberation and target echoes. Exam- 
ples are given. 


Fluid Mechanics 


150,491 

AD-A234 552/8/GAR PC A06/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Optical Studies of the Flow Start-Up Processes in 
Four ae Nozzles. 

Final rept. Jun 89-Sep 90 

K. O. Opalka. Mar 91, 117p Rept no. BRL-TR-3215 


In the context of design studies for the U.S. Large 
Blast/Thermal Simulator, BRL has sponsored optical 
studies of the flow start-up in convergent-divergent 
nozzles which have the flow-initiating diaphragm locat- 
ed in the nozzle throat. The experiments were per- 
formed in the 200-mm shock tube at the Ernst-Mach- 
Institute in Freiburg (Breisgau), West-Germany. The 
scope of the studies included divergent nozzles with 
half-cone angles of 6, 16, 45 and 90 deg tested at 
seven diaphragm pressure ratios ranging from four to 
188 and resulting in shock strengths ranging from 1.4 
to 4.4. Results were summarized in graphs of signifi- 
cant parameters, e.g., shock formation time, flow start- 
up period, flow expansion angle and shock strength 
versus the driver pressure ratio and further compared 
with numerical results obtained with the BRL-Q1D hy- 
drocode. The numerical-experimental comparison 
shows qualitative agreement. The flow phenomena 
are generally reproduced by the computations as long 
as they are not strongly dependent on viscous effects. 
The study shows that a pressure loss of 10% is con- 
nected to the presence of a large area discontinuity at 
the exit plane of the nozzle throat when no divergent 
nozzle is attached. Results suggest that a 45deg diver- 
gent nozzle may present an acceptable compromise 
for minimizing these pressure losses by reducing the 
associated area discontinuities. 


150,492 

AD-A234 730/0/GAR PC A02/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Interdisciplinary Center for Applied Mathematics. 
State Space Models for Aeroelastic and Viscoelas- 
tic Systems. 

Final rept. 1 Jan 88-31 Dec 9 

T. L. Herdman. 6 Mar 91, 10p AFOSR: TR-91-0272, 
Grant AFOSR-88-0074 


We develop state space models for aeroelastic sys- 
tems including unsteady aerodynamics. We establish 
the applicability of semigroup theory for these systems 
on weighted product spaces by showing well-posed- 
ness and obtaining a dissipative estimate for the infini- 
tesimal generator of the associated Cauchy problem. 
Numerical techniques are developed for the singular 
neutral functional differential equation that model the 
aeroelastic systems. Also, we present a technique 
based on quasilinearization for identifying unknown co- 
efficients in parabolic partial differential equations. 
This technique is applied to both linear and nonlinear 
equations with spatially varying unknown coefficients. 


150,493 

AD-A234 878/7/GAR 
Rensselaer Polytechnic Inst., Troy, 
Experimental Study of Punaien ‘Liquid Jet Induced 
Air Carryunder and Dispersion. 

Quarterly progress rept. 

R. T. Lahey. 1 Apr 91, 7p 

Contract N00014-91-J-1271 


No abstract available. 


Sag A02/MF A01 


150,494 

AD-A234 992/6/GAR PC A04/MF A01 
Nielsen Engineering and Research, Inc., Mountain 
View, CA. 

Effects of Compressibility on a Supersonic Mixing 


yer. 
Final rept. 1 Dec 87-30 Nov 90. 
D. Nixon, L. R. Keefe, and G. D. Kuhn. 30 Jan 91, 
53p Rept no. NEAR-TR-421 
Contract F49620-88-C-0003 


The objective of the work is to identify the flow mecha- 
nisms that cause the decrease in spreading rate of su- 
personic mixing layers as the convective Mach number 
increases and to suggest means of enhancing the 
mixing. Two approaches have been taken, one numeri- 
cal and one analytic. A computer code, TMRC, has 
been used to simulate both time and space developing 
two-dimensional mixing layers to get some indication 





of the flow physics. In addition, three-dimensional spa- 
tially developing mixing layers have been simulated. 
The numerical studies indicate that some accuracy 
problems may exist in existing algorithms. To comple- 
ment the numerical study a simple analysis has been 
developed which explains the variation of mixing rate 
with convective Mach number. The analysis seems to 
indicate that little can be done to enhance mixing as 
such, although the real problem of simultaneous 
mixing and combustion may be more amenable to con- 
trol. The analysis has been extended to include heat 
release as a first step in this direction. 


150,495 

AD-A235 065/0/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Mechanical Engineering. 
High Resolution Digital Flowfield Imaging of Jets. 
Journal article. 

P. H. Paul, |. Van Cruyningen, R. K. Hanson, and G. 
Kychakoff. 1990, 13p AFOSR-TR-91-0410, 

Grant AFOSR-89-0065 

Availability: Pub. in Experiments in Fluids, v9 p241-251 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


150,496 

AD-A235 092/4/GAR PC A04/MF A01 
Pennsylvania State Univ., State College. Applied Re- 
search Lab. 

Hydroacoustics of Intermittent Boundary-Layer 
Flow: A Review. 

Technical memo. 

G. C. Lauchle. 27 Mar 91, 52p Rept no. TM-91-78 
Contract NO0039-88-C-0051 


Intermittent boundary layer flow is present in the lam- 
inar to turbulent transition region of surfaces and 
bodies. The intermittency is a result of a simultaneous 
mixture of both laminar and turbulent regimes occur- 
ring randomly in space and time. The turbulent regimes 
are known as turbulent spots, they grow rapidly with 
downstream distance, and they ultimately coalesce to 
form the beginning of fully-developed turbulent bound- 
ary-layer flow. It has been long suspected that such a 
region of unsteadiness may give rise to local pressure 
fluctuations and radiated sound that are different from 
those created by the fully-developed turbulent bounda- 
ry layer at equivalent Reynolds number. This article re- 
views the available literature on this subject. The em- 
phasis of this literature is on natural and artificially cre- 
ated transitional boundary layers under mostly incom- 
pressible conditions; hence, the word hydroacoustics 
in the title. The local wall pressure fluctuations created 
by the passage of turbulent spots are discussed sepa- 
rately from the acoustic emissions, although there is 
growing evidence that the wall pressure field may be 
dominated by the acoustics of the flow if adverse pres- 
sure gradient and surface curvature effects are 
present. In essence, the three-dimensional effects 
present in most real-world flows may be the single 
most important issue to be addressed in regard to 
intermittent boundary layer hydroacoustics. 


150,497 

AD-A235 237/5/GAR PC A03/MF A01 

Stanford Univ., CA. Dept. of Mechanical Engineering. 

Properties of the lodine Molecule Relevant to 

— Fluorescence Experiments in Gas 
lows. 

B. Hiller, and R. K. Hanson. 1990, 12p AFOSR-TR- 

91-0407, 

Grant AFOSR-89-0065 

Availability: Pub. in Experiments in Fluids, v10 p1-11 

1990. Available only to DTIC users. No copies fur- 

nished by NTIS. 


No abstract available. 


150,498 

AD-A235 392/8/GAR PC A02/MF A01 
Northeastern Univ., Boston, MA. Dept. of Physics. 
Interfacial Viscosity Measurements of Adsorbed 
Monolayers on Metal Surfaces. 

Annual performance rept. 1 May 90-30 Apr 91. 

J. Krim. 30 Apr 91, 7p 

Contract N00014-89-J-1853 


At this writing, the ONR award has been in effect for 
two years. During the recent year, two graduate stu- 
dents have been partially supported: Ron Chiarello 
and David Solina. Chiarello, an advanced student, con- 
tinued studies of the interfacial viscosity of xenon and 


krypton films on Au(111) and Ag films of varying mor- 
phology, with particular emphasis on the dependence 
of sliding friction of the adsorbed layers on the ampli- 
tude of vibration of the oscillator which is the substrate 
for the adsorbed film. Solina, an incoming graduate 
student, carried out initial scanning tunneling micros- 
copy measurements of the surfaces on which Chiar- 
ello had carried out the sliding friction measurements. 
These measurements provided initial cross-referenc- 
ing of the microscopic details of the surface with the 
levels of sliding friction. He then commenced on a 
study of the relationship between van der Waals bind- 
ing energy of a film to a surface, and the level of ob- 
served sliding friction. Chris Daly, has commenced 
with comparative studies of the sliding friction levels of 
‘model lubricants’ such as cyclohexane and benzene. 


150,499 
DE91010795/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Parallelization of an adaptive multigrid algorithm 
for a class of flow problems. 

C. P. Thompson, W. R. Cowell, and G. K. Leaf. 1991, 
29p ANL/CP- 72220, CONF-9103161-1 

Contract W-31109-ENG-38 

Copper Mountain conference on multigrid methods 
and multigrid short course (5th), Copper Mountain, CO 
(USA), 31 Mar - 5 Apr 1991. Sponsored by Department 
of Energy, Washington, DC. 


The authors describe the parallelization of an adaptive 
multigrid code that solves the steady, laminar, incom- 
pressible Navier-Stokes equations. Parallelism was 
achieved as loop concurrency on a shared-memory 
multiprocessor. Analysis of the code for parallelism, in 
particular the location of data dependencies that inhib- 
it parallelism, was aided by the use of the software tool 
VecPar-77. They propose a model of loop-based par- 
allel computation that enables them to define the rela- 
tionship among the notions of speed-up, extent of par- 
allelization, and problem size. They present speedup 
results obtained on a Sequent Symmetry and use the 
model to interpret them. 4 refs., 6 figs., 1 tab. 


150,500 

DE91011383/GAR 

Los Alamos National Lab., NM. 

Low-temperature flow visualization of thermally- 
convecting liquid helium. 

T. Sullivan, R. E. Ecke, and V. Steinberg. 1991, 20p 

LA-UR-91-1257, CONF-910170-3 

Contract W-7405-ENG-36 

Oregon conference on LT physics (8th), Washington, 

DC (USA), 14-16 Jan 1991. Sponsored by Department 

of Energy, Washington, DC. 


We discuss low-temperature flow visualization of ther- 
mal convection in (sup 3)He-superfluid (sup 4)He mix- 
tures. Density differences induced by the spatially- 
varying temperature field of the convecting fluid are 
imaged using the optical shadowgraph method. De- 
tails of the construction of the convection cell and the 
implementation of optical shadowgraph at low tem- 
peratures are presented. Results are shown for strong- 
— flows to demonstrate the methods. 8 refs., 
4 figs. 


PC A03/MF A01 


150,501 

DE91011533/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Efficient second-order projection method for vis- 
cous incompressible flow. 

J. B. Bell, L. H. Howell, and P. Colella. 2 Apr 91, 19p 
UCRL-JC-105252, CONF-910651-4 

Contract W-7405-ENG-48, Grant DAALO3-88-K-0197 
AIAA computational fluid dynamics conference in con- 
junction with the 22nd AIAA fluid dynamics, plasma dy- 
namics and lasers conference and the 26th AIlA ther- 
mophysics conference (10th), Honolulu, H! (USA), 24- 
26 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


In this paper we describe a second-order projection 
method for the time-dependent, incompressible 
Navier-Stokes equations. The method is a second- 
order fractional step scheme in which one first solves 
diffusion-convection equations to determine intermedi- 
ate velocities which are then projected onto the space 
of divergence-free vector fields. The diffusion-convec- 
tion step uses a specialized second-order Godunov 
method for differencing the nonlinear convective terms 
that is conservative and free-stream preserving and 
provides a robust treatment of the nonlinearities at 
high Reynolds number. The projection is based on 
cell-centered centered difference approximations to 
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divergence and gradient operators with the resulting 
linear system solved using a multigrid relaxation 
scheme. We apply the method to vortex spindown in a 
box to validate the numerical convergence of the 
method and to measure its overall performance. 13 
refs., 2 figs. 


150,502 

DE91011534/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Conservative front-tracking for inviscid compress- 
ible flow. 

J. B. Bell, M. L. Welcome, and P. Colella. 4 Apr 91, 
21p UCRL-JC-105251, CONF-910651-3 

Contract W-7405-ENG-48, Grant DAAL03-88-K-0197 
AIAA computational fluid dynamics conference in con- 
junction with the 22nd AIAA fluid dynamics, plasma dy- 
namics and lasers conference and the 26th AIIA ther- 
mophysics conference (10th), Honolulu, HI (USA), 24- 
26 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


In this paper we describe a front-tracking algorithm for 
modeling the propagation of discontinuous waves in 
two space dimensions. The al im uses a volume- 
of-fluid representation of the front in which the local 
frontal geometry is reconstructed from the state infor- 
mation on either side of the discontinuity and the Ran- 
kine-Hugoniot relations. The algorithm is coupled to an 
unsplit second-order Godunov algorithm and is fully 
conservative, maintaining conservation at the front. 
The combination of a volume-of-fluid representation of 
the front and a fully conservative algorithm leads to a 
robust high resolution method that easily accommo- 
dates changes in the topol of the front as well as 
kinks arising when a tracked front interacts with a cap- 
tured discontinuity. The Godunov/tracking integration 
scheme is coupled to a local adaptive mesh refine- 
ment algorithm that selectively refines regions of the 
computational grid to achieve a desired level of accu- 
racy. An example showing the combination of tracking 
and local refinement is presented. 5 refs., 2 figs. 


150,503 

DE91011538/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Vorticity intensification and transition to turbu- 
lence in a three-di | shear flow. 

D. L. Marcus, and J. B. Bell. 1991, 23p UCRL-JC- 
107011, CONF- 910651-5 

Contract W-7405-ENG-48 

AIAA computational fluid dynamics conference in con- 
junction with the 22nd AIAA fluid dynamics, plasma dy- 
namics and lasers conference and the 26th AIA ther- 
mophysics conference (10th), Honolulu, Hi (USA), 24- 
26 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


The evolution of a perturbed vortex tube in a triply peri- 
odic domain is studied by means of a second-order 
projection method for the incompressible Euler equa- 
tions. We observe that, within the limits of grid resolu- 
tion, the vorticity becomes unbounded. The onset of 
the apparent singularity is accompanied by a decay in 
the mean kinetic energy. In the post-singularity regime, 
we observe reconnection events, continued decay of 
the mean kinetic energy, and the emergence of a Kol- 
mogorov (k(sup (minus)5/3)) range in the energy spec- 
trum. 23 refs., 8 figs. 


150,504 
DE91011868/GAR PC A06/MF A01 
Lawrence Berkeley Lab., CA. 

Three dimensional vortex methods for the analy- 
sis of wave propagation on vortex filaments. 
Thesis (Ph.D). 

A. Qi. Mar 91, 110p LBL-30487 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


Three-dimensional vortex filament methods for un- 
bounded, unsteady, inviscid, incompressible flow and 
a vortex tube stretching simulation with the vortex fila- 
ment methods are studied in this thesis. We try to un- 
derstand vortex tube stretching from the study of wave 
propagation along a vortex tube by the self-induced 
velocity. Vortex filament methods are a proper numeri- 
cal tool for this study. Therefore, we will focus our at- 
tention on vortex filament methods. The effects of nu- 
merical parameters, the choices of core functions, and 
numerical methods for solving the time evolution ordi- 
nary differential equation on accuracy and stability of 
the vortex filament methods are investigated in order 
to distinguish physical vortex stretching from the 
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stretching caused by numerical instability. We also ex- 
amine the conserved quantities such as kinetic energy, 
linear impulse, and total vorticity for various numerical 
parameters, core functions, and time integration meth- 
ods. 72 refs., 25 figs., 7 tabs. 


150,505 
DE$1772228/GAR 
Japan Atomic Energy Research Inst., Tokyo. 
Vectorization of rarefied gas flow analysis 
oe Ss the direct simulation Monte Cario 
mei 


K. Watanabe, M. Yokokawa, H. Yamamoto, and H. 
Kaburaki. Nov 90, 48p JAERI-M-90-192 

In Qo, 

U.S. Sales Only. 

A rarefied gas flow analysis code using the Direct Sim- 
ulation Monte Carlo (DSMC) method has been vector- 
ized. The DSMC method is a powerful technique for 
simulating a wide range of flows from rarefied to near 
continuum region. It has been known that the DSMC 
code is difficult to implement on vector processors. We 
have developed and optimized the DSMC code to use 
the vector processors effectively. Consequently, for 
the analysis of the free-jet flow on FACOM VP-100, the 
vectorized code runs 7 and 25 times faster in scalar 
and vector processing re: tively, in comparison with 
the scalar processing of the original code. In this 
report, we present the optimization and vectorization 
techniques for the code and the results of their bench 
mark test. The algorithm has also been studied to 
make the DSMC code much more effective for vector 
calculation. (author). 
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150,506 

MIC-91-02915/GAR MF E01 

Institute for Aerospace Research (Canada), Ottawa 

oa. 
urbulent boundary layer solution for two-dimen- 

ible flow using mixing length and 

k-e turbulence models. 

Aeronautical note no. |AR-AN-69. 

M. Khalid. c1990, 41p 

Microfiche only. 


This report outlines two methods for calculating the 
boundary layer characterisitics of turbulence -- the ex- 
tended mixing length approach due to Cebeci-Smith 
and the k-e method first developed by Jones and 
Launder. The two methods were used to calculate 
shear stress terms, and the results obtained from the 
computations were compared with experimental data 
for test cases. 


150,507 

N91-22372/7/GAR PC A04/MF A01 
Microfab Technologies, Inc., Plano, TX. 

Study of Orifice Fabrication Technologies for the 
Liquid Droplet Radiator. 

Final Report. 

D. B. Wallace, D. J. Hayes, and J. M. Bush. May 91, 
55p NAS 1.26:187114, NASA-CR-187114 

Contract NAS3-25275 


Eleven orifice fabrication technologies med ap- 
plicable for a liquid droplet radiator are discussed. The 
evaluation is focused on technologies capable of yield- 
ing 25-150 microns diameter orifices with trajectory ac- 
curacies below 5 milliradians, ultimately in arrays of u 
to 4000 orifices. An initial analytical screening consid- 
ering factors such as trajectory accuracy, manufactur- 
ability, and hydrodynamics of orifice flow is presented. 
Based on this screening, four technologies were se- 
lected for experimental evaluation. A jet straightness 
system used to test 50-orifice arrays made by electro- 
discharge machining (EDM), Fotoceram, and mechani- 
cal drilling is discussed. Measurements on orifice di- 
ameter control and jet trajectory accuracy are present- 
ed and discussed. Trajectory standard deviations are 
in the 4.6-10.0 milliradian range. ee and 
EDM epee to have the greatest potential for Liquid 
Droplet Radiator applications. The direction of a future 
development effort is discussed. 


150,508 
N91-22513/6/GAR PC A06/MF A01 
Old Dominion Univ., Norfolk, VA. 

Radiative interactions in Laminar Duct Flows. 
Progress Report, Jan. 1988 - Aug. 1990. 

P. A. Trivedi, and S. N. Tiwari. Dec 90, 122p NAS 
1.26:188150, ODU/ICAM-90-101, NASA-CR-188150 
Contract NAG1-363 


Analyses and numerical procedures are presented for 
infrared radiative energy transfer in gases when other 
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modes of energy transfer occur simultaneously. Two 
ay of geometries are considered, a parallel plate 

uct and a circular duct. Fully developed laminar in- 
compressible flows of absorbing-emitting ies in 
black surfaced ducts are considered under the condi- 
tions of uniform wall heat flux. The participating spe- 
cies considered are OH, CO, CO2, and H2O0. Nongray 
as well as gray formulations are developed for both 
geometries. Appropriate we solutions of the gov- 
erning equations are obtai and conduction-radi- 
ation interaction parameters are evaluated. Tien and 
Lowder’s wide band model correlation was used in 
nongray formulation. Numerical procedures are pre- 
sented to solve the integro-differential equations for 
both geometries. The range of physical variables con- 
sidered are 300 to 2000 K for temperature, 0.1 to 
100.0 atm for pressure, and 0.1 to 100 cm spacings 
between plates/radius of the tube. An extensive para- 
metric study based on nongray formulation is present- 
ed. Results obtained for different flow conditions indi- 
cate that the radiative interactions can be quite signifi- 
cant in fully developed incompressible flows. 


150,509 

N91-22525/0/GAR PC A07/MF A01 
Technische Univ. Eindhoven (Netherlands). 

Flow of Dilute Emulsions Through Porous Media. 
Ph.D. Thesis. 

J. A. M. H. Hofman. 1990, 1385p ETN-91-99167 
Sponsored by Koninklijke/Shell Exploraten Produktie- 
lab., ang Netherlands Foundation for Technical Re- 
search. 


The transport of dilute stable oil in water emulsions 
through packed beds of glass beads is described. Re- 
sults of measurements performed to describe the sta- 
bility of the emulsions used before the flow experi- 
ments could be carried out are described. Experiments 
to study the transport of the emulsions through porous 
media are described. A microscopic model which de- 
scribes the interaction of a single emulsion droplet with 
the porous material near a pore constriction is present- 
ed. The properties of the oil-water interface being very 
important, some preliminary experiments for measur- 
ing the interfacial viscosity are described. It is too early 
to include this data in the subject but it is included as a 
starting point for future work. 


150,510 
N91-22533/4/GAR 
Alabama Univ. in Huntsville. 
Fourier-Chebyshev Pseudospectral Method for 
Solving Steady 3-D Navier-Stokes Equations in Cy- 
lindrical Cavities. 

J. P. Pulicani, and J. Quazzani. 1991, 33p 


PC A03/MF A01 


A ra eee pseudospectral method for solv- 
ing steady 3D Navier-Stokes equations in cylindrical 
cavities is presented and discussed. The general 
method is pseudo-unsteady and uses a semi-implicit 
finite difference scheme for the time discretization. 
The generalized ADI (Alternating Direction Implicit) 
procedure is then applied to reduce the problem to a 
successive solution of one dimensional problems. The 
spatial approximation uses a Fourier-Galerkin approxi- 
mation in the periodic direction and a Chebyshev-col- 
location approximation in the other directions. Difficul- 
ties related to the pressure are surmounted by using 
the artificial compressibility method. A suitable variable 
change was chosen to avoid the problem of singularity 
at the axis generated by cylindrical coordinates. The 
method is first tested on an advection-diffusion equa- 
tion and then on the Navier-Stokes equations. Finally, 
the method is illustrated by a convection problem of a 
differentially heated fluid. 


150,511 

PB91-199562/GAR PC E05/MF E05 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 

Couche Limite et Transfert de Chaleur au Niveau 
du Piston. Partie 6: Mesure de la Vitesse d’Ecoule- 
ment dans la Couche Limite Turbulente Derriere le 
Piston dans le Tube a Choc (Boundary Layer and 
Heat Transfer Near Pistons. Part 6: Flow 
Measurement in the Turbulent Boundary Layer 
Behind a Piston in a Shock Tube) (Grenzschicht 
und Waermeuebergang am Flugkolben. Tell 6: 
Messung der Stroemungeschwindigkeit in der Tur- 
bulenten Grenzschicht Hinter dem Kolben im 
Stossrohr). 

— and G. Mathieu. 6 Dec 89, 38p ISL-R-130/ 


Text in French; summaries in English and German. 


Velocity measurements using Doppler laser veloci- 
metry were made in a shock tube, in order to study the 
behavior of the turbulent boundary layer behind a 
piston accelerated by shock compression. Axial 
changes in velocity were measured at different dis- 
tances from the wall: The minimum distance between 
the measurement volume (center) and the working 
section wall was 0.5 mm. The baseline measurement 
was made in the middle of the working section. Experi- 
mental results are compared to a boundary layer 
model that assumes a spatially constant outside flow 
for given piston positions. The model takes into ac- 
count time variations resulting from the fact that the 

seous state in the piston base at a given moment is 
igured in. The experimentally determined thickness of 
the boundary layer and the normal velocity profile 
agree wey bev with the calculations modeling the near 
flow field behind the piston. The modeling calculations 
can be used to describe the changes in the boundary 
layer under the flow conditions in the tube. 
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PB91-199794/GAR PC A04/MF A01 
Fluid Dynamics International, Inc., Evanston, IL. 
Matrix-Free Solution Algorithms in a Finite Ele- 
ment Context. 

M. S. Engelman, and |. Hasbani. Jul 88, 73p NSF/ 
1S!-8811 

Grant NSF-ISI87-60856 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


An investigation was performed of the use of conju- 
jate-gradient-type iterative solvers for the solution of 
uid and heat transfer problems simulated with 

the finite element method. The literature indicates that 

the success of iterative methods for large sparse 

matrix equations depends critically on the choice of a 

suitable preconditioning scheme. Tests of several 

such schemes were performed on the discretized 
forms of the primitive ing equations (Navier- 

Stokes); it was found that the presence of the pressure 

term created difficulties in apelying suitable precondi- 

tioners. Tests were also conducted on two other types 
of matrices: the symmetric, positive definite pressure 
matrix and the non-symmetric positive real advection- 
diffusion matrix. It was shown conclusively that these 

can be solved with appropriate preconditioners, with a 

dramatic reduction in storage requirements and CPU 

time for very large problems by comparison with direct 
solvers. The development of algorithms to reduce the 
fluid equations to these forms is discussed. 
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PB91-199802/GAR PC A04/MF A01 
Intelligent Systems Integration, Inc., Albuquerque, NM. 
New Diffusing-Vortex Numerical Scheme for Solv- 
ing incompressible Navier-Stokes Equations. 
Phase 1 Report. 

Small business innovation research. 

Z. Y. Lu, S. Y. Kung, and T. J. Ross. 31 Jul 88, 61p 
NSF/ISI-88109 

Grant NSF-ISI87-60931 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


A new numerical algorithm, the diffusing-vortex 
method for time-dependent two-dimensional Navier- 
Stokes equations is further developed for extension to 
= two-dimensional initial value problems and 

indary value problems. The hybrid algorithm con- 
sists of two-steps in a simulation cycle: a Lagrangian 
convection simulation for the first time step and a diffu- 
sion simulation through the use of new vortex points at 
fixed Eulerian mesh points for the second time step. 
The mathematical mechanisms of computation behind 
the algorithm and its characteristics of convergence 
and accuracy, are analyzed in applications for the fol- 
lowing problems: (1) initial value problem: the decay of 
a single vortex of finite size and the decay and interac- 
tion of a vortex-pair of two finite-core regions; (2) the 
boundary value problem: the unsteady flow field 
around a rotating cylinder with high Reynolds number 
up to 10,000. 


150,514 


PB91-199828/GAR PC A03/MF A01 
Innovative Technology Labs., Kennewick, WA. 





Flow Measurement by Induced Vortex in a Cavity. 
Final rept. 

S. C. Chang. Sep 88, ae NSF/ISI-88119 

Grant NSF-ISi87-6023 

Sponsored by National’ Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


The report discusses a new flow metering technique 
based on the hydrodynamic phenomenon of vortex 
formation in a flow cavity adjacent to a flow bend such 
as an elbow. It has been discovered that when a circu- 
lar cavity is provided at the outer side of the bend cur- 
vature of a flow bend, a vortex will develop in the 
cavity. Provided the vortex strength increases mono- 
tonically with the rate of the bend flow, the flow rate 
can be determined by the vortex strength through a 
one to one correleation. The vortex strength is meas- 
ured by a free rotatable rotor in the cavity. The main 
objective of Phase | work is to verify experimentally the 
technical feasibility of this metering concept by design- 
ing, fabricating, and testing a prototype. Tests con- 
ducted in a hydraulic test loop, using water as the test 
medium, provided the relationship between the flow 
rate and the rotor speed, and pressure drop measure- 
ment for various design configurations. Results con- 
firm the feasibility and desirability of this type of flow- 
meter. 


150,515 

PB91-205815/GAR PC A07/MF A01 
Technische Hogeschool Delft (Netherlands). 
Implementation and —- of an Algorithm Ori- 
ented Processor for Solving the Navier-Stokes 
Equations. 

Doctoral thesis. 

F. F. van der Viugt. 16 Apr 91, 131p 

Sponsored by Stichting voor Fundamenteel Onder- 
zoek der Materie, Amsterdam (Netherlands), and 
Stichting voor de Technische Wetenschappen, 
Utrecht (Netherlands). 


The thesis describes the implementation and analysis 
of a flow algorithm on the DNSP (AT&T’s/Delft Navier- 
Stokes Processor). The flow algorithm is used for the 
solution of natural convection problems in 2D and 3D 
cavities. The flow in the cavity is described by the 
Navier-Stokes equations, the continuity equation and 
the energy equation. Turbulence is modelled with the 
kappa-epsilon model for which two extra convection- 
diffusion equations are added. The partial differential 
equations are discretized by using a finite volume 
method. For the pressure-velocity coupling the 
SIMPLE method is used. The equations are discretized 
on one vertical line in the calculation domain, after so- 
lution of the difference equations one of its neighbor- 
ing lines is to be solved. 
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AD-A234 581/7/GAR PC A04/MF A01 
Rochester Univ., NY. Dept. of Physics and Astronomy. 
Laser Switched Power Linac. 

Final rept. 1 Sep 87-31 Dec 90 

A. C. Melissinos. 8 Apr 91, 57p AFOSR-TR-91-0378, 
Contract AFOSR-87-0328 


A short pulse (2 ps) infrared laser was used to activate 
photo-conductive switches (Si and GaAs) which ap- 
plied up to 2.5 kV to the outer circumference (R=3cm) 
of two parallel metal discs. With a disc spacing of 
0.5mm the best observed voltage multiplication of the 
pulse when it reached the center was a factor of 3.4 
compared to a predicted gain of 6. 


150,517 

AD-A234 624/5/GAR 
California Univ., Berkeley. 
Neutral Atom deBroglie-Wave Interferometry. 
Quarterly rept. no. 1 Jan-Mar 91 

J. F. Clauser. Mar 91, 4p 

Contract N00014-90-J-1475 


The optimal species for experiments was earlier 
chosen as potassium, but this choice was reexamined 
in light of our current status and experience. Our con- 
clusion is that potassium still appears to be our best 
choice, although lithium may become preferable as 
laser technology evolves. Potassium’s most significant 
difficulty is in producing cooled diode lasers, but the 
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remaining trade-offs appear to warrant solving this 
problem. Lithium offers very wide diffraction angles for 
available grating periods at a lower limit velocity of 
Sm/sec (to prevent significant gravitational free-fall). 
Thus its use would allow simple grating fabrication 
techniques employing optical lithography for either 
separated - beam or Talbot fringe interferometers. 


150,518 

AD-A234 664/1/GAR PC A03/MF A01 
State Univ. of New York at Buffalo, Amherst. 
Stimulated Rayleigh-Kerr and Raman-Kerr Scatter- 
ing in a Liquid-Core Hollow Fiber System. 

G. S. He, and P. N. Prasad. 1990, 17p AFOSR-TR- 
91-0221, 

Contract F49620-90-C-0021 

Availability: Pub. in Fiber and Integrated Optics, v9 
p11-26 1990. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 
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AD-A234 733/4/GAR PC A16/MF A02 


Institute of Electrical and Electronics Engineers, Inc., 
New York. 

NLO ‘90. Nonlinear Optics: Materials, Phenomena 
and Devices Digest. internation Meeting on Nonlin- 
— (ist) Held in Kauai, Hawaii on 16-20 July 


Final rept. 1 Apr-31 Dec 90. 
R. T. Wangemann, H. M. Gibbs, J. F. Lam, D. G. 
pony and P. Yeh. 13 Mar 91, 363p AFOSR-TR-91- 


ae AFOSR-90-0197 


No abstract available. 
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AD-A234 765/6/GAR PC A03/MF A01 
Syracuse Univ., NY. Dept. of Chemistry. 

Design and Construction of Apparatus for Optical 
Switch Evaluation. 

Final technical rept. May 89-Jun 90. 

J. Chaiken. Dec 90, 27p RADC-TR-90-417, 

Contract F30602-88-D-0027 


The goal of this effort was to develop apparatus for 
evaluation of optical switches relevant to digital optical 
computing. We state the basic aspects of optical 
switch evaluation (OSE) and describe appropriate gen- 
eral apparatus and procedures we have developed, 
which retains adequate flexibility to accommodate a 
wide variety of switches. We anticipated that such 
flexibility would be essential because existing switch- 
es, and ones under development, have widely varying 
characteristics. Our concept of the general character- 
istics of OSE has led us to develop an apparatus which 
will allow us to evaluate such switches. This report first 
describes the general concepts of optical switch eval- 
uation together with the characteristics of an appara- 
tus appropriate to implementing discrete components 
of such an apparatus, and progress in switch develop- 
ment. 


150,521 

AD-A234 771/4/GAR PC A03/MF A01 
Potomac Photonics, Inc., Lanham, MD. 

Quasi-CW Excimer Laser. 

Final rept. 1 Aug 88-31 Dec 90. 

3 Lx Cristensen. 15 Feb 91, 19p AFOSR-TR-91- 


Sonatas F49620-88-C-0092 


A Phase II SBIR investigation of small high-repetition- 
rate waveguide excimers lasers is described. Tech- 
niques for fabrication of halogen-compatible discharge 
structures were investigated, and a KrF laser based on 
electrodeless microwave discharge technology was 
constructed. A solid-state magnetron driver for wave- 
guide excimer lasers was developed, and studies of 
KrF laser gas consumption rates were conducted. A 
preliminary investigation of ArF laser operation was 
carried out and operation of a XeC!l laser at pulse repe- 
tition rates as high as 13 kHz was demonstrated. In 
addition, waveguide XeCi laser pumping of a jet- 
stream dye laser and high prf photoablation by KrF and 
XeCl lasers was investigated. 


150,522 
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Foreign Technology Div., Wright-Patterson AFB, OH. 


150,525 


PHYSICS 
Optics & Lasers 


yd | Sealed-off Mini TEA CO2 Laser. 

C. Pan Zhai, X. Li, and X. Liu. 21 Mar 91, 18p 
Rept no. FTD-ID(RS)T-1181-90 

Trans. of Zhongguo Jigung (China) v17 n5 p264, 269- 
272 May 90. 


An array-typed sealed-off mini TEA CO2 laser is re- 
ported. This device can not only deliver parallel multi- 
beams, but alos various CO2 laser outputs with high 
quality by using optical systems combinations, thereby 
it has wide potential applications in many scientific and 
technical fields. 


150,523 

AD-A234 830/8/GAR PC A03/MF A01 

University of Southern California, Los Angeles. 

Studies of Optical Beam Phase-Conjugation and 
Electromagnetic Scattering Process. 

Final technical rept. 1 Dec 87-30 Nov 90. 

R. W. Hellwarth. 6 Mar 91, 23p AFOSR-TR-91-0231, 

Contract F49620-88-C-0027 


This project performed both experimental and theoreti- 
cal studies of optical beam phase-conjugation and of 
electromagnetic scattering and propagation with in- 
tense optical fields. We have: (1) made the first deter- 
mination of the nonlinear optical index of air and of 
common gases throughout the visible; (2) established 
the threshold beam intensities required to produce 
nonlinear effects in plasma; (3) measured the linear 
and nonlinear refractive indices of many new optical 
polymers; (4) made the first measurements of the fidel- 
ity of optical beam phase conjugation in photorefrac- 
tive materials; (5) built a cellular automaton to simulate 
optical computation; (6) made comparative optical 
measurements characterizing photorefractive crystals; 
(7) made comparative photoconductivity measure- 
ments on various insulating crystals; (8) studied anom- 
alous acoustic damping in polymers and crystals by pi- 
cosecond optical techniques; and (9) verified the exist- 
ence of predicted resonant two-photon absorption in 
Cr-pthalocyanine molecules. 


150,524 
AD-A234 841/5/GAR PC A01/MF A01 
Missouri Univ.-St. Louis. Dept. of Physics. 


y 
Final rept. 1 Dec 87-31 Oct 89. 
F. Moss. 31 Oct 89, 5p 
Contract N00014-88-K-0084 


One aspect of the research work was focused on the 
effects of noise as a driving force in various nonlinear 
dynamical systems. Effects studied were postpone- 
ments of bifurcations, state dependent diffusion, a 
mean first passage time in a system with both random 
temporal forcing in a random potential, a mean first 
passage time problem with colored noise. A second 
aspect involved studies on switching properties of 
nonlinear systems in the presence of noise, and a spe- 
cial —— of the results to a noise quenched, cor- 
related, spontaneous emission laser. A third major 
effort was devoted to studies on stochastic resonance 
(SR), with a remark on the theory, a long work on the 
use of analog simulations in studies of SR, a study on 
order and disorder in SR. At this point, a study was 
done on noise induced topological transitions in the 
two-dimensional stationary probability density of an ar- 
chetypal bistable system. Finally, a new quantity was 
introduced to general studies on SR: the escape time 
probability distribution, wherein the theory, digital and 
analog simulations were accomplished. These new 
studies hold great promise for applications in a number 
of fields, including the creation of a deeper under- 
standing of how noise assisted information is transmit- 
ted in biological neurons. 


150,52. 

AD-A235 001/5/GAR PC A03/MF A01 

State Univ. of New York at Buffalo. Research Founda- 

tion. 

Molecular E ineering Dynamics of Electron 

Lp er oe Nonlinear Optical Interaction in 
muir-Blodgett Films of ic Semiconduc- 
eterostructure. 

Binal rept. Aug 87-Jul 90. 

P. N. Prasad. 12 Mar 91, _- AFOSR-TR-91-0246, 

Contract F49620-87-C-0097 


The project was able to develop a very comprehensive 
research pr — in the area of photonics. This pro- 
gram covered microscopic theory of optical nonlinear- 
ity, design and synthesis of novel structures, materials 
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processing for guided waves, measurements of optical 
nonlinearities and study of device processes. We 
made significant accomplishments in each topic as 
recognized by the number of invitations received to 
give talks at various international conferences. 


150,526 

AD-A235 019/7/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of Ma- 
terials Science and Engineering. 

Luminescence and Lasing in lI-Vi Semiconductors. 
Final rept. 11 Dec 87-31 Aug 90. 

A. Witt. 31 Aug 90, 28p AFOSR-TR-91-0388, 
Contract F49620-88-C-0035, ARPA Order-9520 


The objective of this contract was to develop a method 
for growth of bulk semiconducting material, suitable for 
monolithic infrared focal plane detectors, light emitting 
diodes, and laser structures. The project focused on 
narrow band °F =e alloys, semimagnetic semi- 
conductors. HgMnTe is an infrared detector material 
with properties similar to those of HgCdTe; in particu- 
lar, HgMnTe electroluminescence more efficiently 
than HgCdTe, and p-type HgMnTe has higher conduc- 
tivity than comparable p-HgCdTe; both features are 
advantageous in device applications. 


150,527 

AD-A235 120/3/GAR PC A03/MF A01 
Science Research Lab., Inc., Somerville, MA. 

Scaling CW Electron Beam Pumped Rare Gas 
Lasers to Ultra-High Average Power. 

Final rept. 16 May-15 Nov 90. 

11 Apr 91, 35p Rept no. SRL-05-F-1991 

Contract DASG60-90-C-0061 


The overall objective of this program is to demonstrate 
the feasibility of efficiently scaling Ar:Xe lasers to ultra- 
high average power levels for strategic defense appli- 
cations. The contractor has experimentally verified 
that the Ar:Xe laser system, which operates at near-IR 
wavelengths (1.73 micrometers), can achieve laser ef- 
ficiencies of 4% with electron beam pumping at pump 
power densities as low as 10 watts/cc. This new effi- 
cient electron beam pumping regime promises cost- 
effective scaling of Ar:Xe laser systems to multi-mega- 
watt average power levels while maintaining high elec- 
trical efficiency (4-6%) and near-diffraction-limited 
beam quality. In the Phase Il effort, detailed experi- 
ments will be performed on an electron beam pumped 
Ar:Xe laser with a closed cycle flow loop at pump 
power densities of 10-20 W/cc. The objective of these 
experiments is to validate methods for correction and 
control of the optical distortions resulting from experi- 
ments is to validate methods for correction and control 
of the optical distortions resulting from CW pumping. 
Control of thermal distortions will be achieved by opti- 
mally contouring the spatial profile of electron beam 
power deposition in the active volume. With the opti- 
mal deposition profile, higher order optical distortions 
will be negligible and a diffraction limited beam will be 
obtained after tilt and focus corrections are made. 
These corrections can be made by a simple local loop 
by an adaptive optics system in the beam train. 


150,528 

AD-A235 195/5 Not available NTIS 
Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
Lincoin Laboratory Journal. Volume 3, Number 3. 
E. C. Freemen. 1990, 153p 

Availability: MIT, Lincoln Lab., Attn: Subscription Coor- 
dinator, 244 Wood St., Lexington, MA 02173-9108. No 
copies furnished by DTIC/NTIS. 


Contents: Laser Development at Lincoln Laboratory; 
Two-Dimensional Surface Emitting Arrays of Diode 
Lasers; Microlens Integration with Diode Lasers and 
Coherent Phase Locking of Laser Arrays; Ill-V Diode 
Lasers for New Emission Wavelengths; Diode- 
Pum; Solid State Lasers; Microchip Lasers; Titani- 
um hire Lasers; Fast Electro-Optic Wavelength 
Selection and Frequency Modulation in Solid State 
Lasers; Ultrastable CO2 Lasers. 


150,529 

AD-A235 274/8/GAR 

Harry Diamond Labs., Adelphi, MD. 
—7 Levels and Branching Ratios of Tm(3-+-) In 
Ten Garnet Laser Materials. 

Interim rept. 15 Jun 90-15 Jan 91. 

C. A. Morrison, E. D. Filer, and N. P. Barnes. Apr 91, 
23p Rept no. HDL-TR-2196 


PC A03/MF A01 


A prediction of laser performance of Tm transitions 
from the F4 to the H6 manifolds in ten garnets has 
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been made by using a quantum-mechanical model. 
Theoretical energy levels, branching ratios, and popu- 
lation inversion percentages were calculated to deter- 
mine threshold as a function of temperature. 


150,530 

AD-A235 404/1/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Binary Optics Technology: Theoretical Limits on 
the Diffraction Efficiency of Multilevel Diffractive 
Optical Elements. 

Technical rept. 

G. J. Swanson. 1 Mar 91, 32p TR-914, ESD-TR-90- 


188, 
Contract F19628-90-C-0002 


Diffractive optical elements are being considered as 
potential solutions to a number of optical design prob- 
lems that are difficult or impossible to solve with con- 
ventional refractive and reflective elements. Two 
unique characteristics of diffractive elements can be 
exploited; the first is ten dispersion property. Diffrac- 
tive structures bend light rays of longer wavelengths 
more than those of shorter wavelengths, which is the 
reverse of refractive materials; therefore, diffractive 
structures minimize or eliminate the dispersive effects 
of refractive materials. The second unique characteris- 
tic is the relative ease with which arbitrary phase pro- 
files can be implemented. Advances in both diamond 
turning technology and the use of semiconductor fabri- 
cation equipment have made possible the construction 
of a variety of diffractive elements. Diamond turning 
technology allows fabricating diffractive surfaces over 
large areas in a relatively short period of time. Howev- 
er, there are limitations: the phase profile has to be 
circularly symmetric, and the accuracy with which a dif- 
fractive profile can be made is dependent on the tip 
size of the diamond turning tool. Using semiconductor 
fabrication equipment to make diffractive elements 
has become a powerful technique. This particular ap- 
proach produces a stepped approximation, referred to 
as a multilevel structure, to the ideal profile. 


150,531 

DE91010811/GAR 

Oak Ridge National Lab., TN. 
Coupling to large-core fibers. 
S. W. Kercel. 1991, 19p CONF-9106168-2 

Contracts AC05-840R21400, FC07-881D12691 

1991 European Muon Collaboration (EMC) Expo, Or- 
lando, FL (USA), 25-27 Jun 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


PC A03/MF A01 


Some instrumentation problems dictate the use of 
large-core optical fibers, but such applications require 
efficient coupling. Three areas are of special interest: 
coupling a collimated beam into a fiber; fiber-to-fiber 
connection; and coupling from a fiber to an optical in- 
strument. Several problems inherently limit the effi- 
ciency of coupling between optical elements. One of 
the least appreciated is etendue mismatch. In this tuto- 
rial, several techniques for predicting and minimizing 
fiber-coupling losses are considered. To illustrate 
these points, experimental results are presented for 
coupling near-infrared (1.064-(mu)) light fibers with a 
400-(mu)-diam core. 


150,532 

DE91010823/GAR PC A03/MF A01 
EG and G Energy Measurements, Inc., Goleta, CA. 
Uniform field laser illuminator for remote sensing. 
J. Di Benedetto, G. Capelle, and S. Lutz. 1991, 30p 
EGG-10617-2079, CONF-910450-6 

Contract ACO8-88NV 10617 

SPIE international symposium on optical engineering 
and photonics in aerospace sensing, Orlando, FL 
(USA), 1-5 Apr 1991. Sponsored by Department of 
Energy, Washington, DC. 


A novel method for achieving well-behaved far-field 
laser illumination of remote targets for imaging from an 
airborne platform is described. An yee beeen on 
a mixing rod modifies the laser output to give uniform 
illumination of a remote target; further, the laser foot- 
print on target can be closely matched to the detector 
field of view. Polarization is maintained through the as- 
sembly, and power losses are slight. Laboratory test 
performance is presented for both a dye laser and an 
excimer laser system. 20 figs. 


150,533 
DE91011251/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 


High sensitivity stimulated emission detector for 
soft x-ray laser research. 

C. H. Skinner. Mar 91, 22p PPPL-2747 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


We propose a novel, extremely sensitive system for 
the detection of stimulated emission. The principle of 
the detection method relies on the major difference 
between stimulated and spontaneous emission, its dir- 
ectionality. A unique feature of the proposal is in the 
use of a separate spontaneous emission source. The 
system is predicted to be sensitive to gain-lengths, GL, 
down to GL(approx)0.01 and thus will be useful in 
media where stimulated emission is weak compared to 
spontaneous emission. This will have important appli- 
cations to the development of soft x-ray lasing in novel 
systems. 21 refs., 1 fig. 


150,534 

DE91011524/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Modeling of large aperture third harmonic fre- 
quency conversion of high power Nd:glass laser 
systems. 

. A. Henesian, P. J. Wegner, D. R. Speck, C. 
Bibeau, and R. B. Ehrlich. 13 Mar 91, 26p UCRL-JC- 
104439, CONF-910123-26 
Contract W-7405-ENG-48 
OE/LASE ‘91: 4th Society of Photo-Optical Instrumen- 
tation Engineers (SPIE) international symposium, Los 
Angeles, CA (USA), 20-25 Jan 1991. Sponsored by 
Department of Energy, Washington, DC. 


To provide high-energy, high-power beams at short 
wavelengths for inertial-confinement-fusion experi- 
ments, we routinely convert the 1.053-(mu)m output of 
the Nova, Nd:phosphate-glass, laser system to its 
third-harmonic wavelength. We describe performance 
and conversion efficiency modeling of the 3 (times) 3 
arrays potassium-dihydrogen-phosphate crystal plates 
used for type II/type Il phase-matched harmonic con- 
version of Nova 0.74-m diameter beams, and an alter- 
nate type |/type Il phase-matching configuration that 
improves the third-harmonic conversion efficiency. 
These arrays provide energy conversion of up to 65% 
and intensity conversion to 70%. 19 refs., 11 figs. 


150,535 

DE91011764/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

POWER codes for estimating reflected light into 
an off-axis optical fiber. 

D. R. Goosman. 2 Mar 91, 33p UCRL-LR-103225 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


We give a calculation for estimating the amount of 
laser light collected by an off-axis optical fiber for velo- 
cimetry applications. It is assumed that laser light ema- 
nating from a single optical fiber is transported to a 
Lambertian reflector by a two-element lens composed 
of three spherical surfaces; an off-axis optical fiber ad- 
jacent to the laser fiber collects the light used for velo- 
cimetry. Four Symphony spreadsheets -- POWER, 
POWERE, POWERX, and POWERXS -- are available 
to trace rays from the laser fiber through the com- 
pound lens onto the Lambertian surface to calculate 
the blur due to spherical aberration and to being out of 
focus. POWER uses the most approximations and is 
the fastest, while POWERX8 is the most accurate and 
slowest. POWER assumes that the light distribution on 
the Lambertian reflector due to a point source within 
the laser fiber is flat out to either a maximum radius or 
an effective radius determined by the ray-tracing rou- 
tine. This flat distribution is then convolved in two di- 
mensions with the round shape of the laser fiber to 
provide an analytic formula for light incident on the re- 
flecting surface vs radius. Tracing rays in reverse 
through the lens provides the size of the illumination at 
the fiber plane containing all of the light due to a point 
source at the reflector, as well as a smaller effective 
size. The radial distribution within this circle is as- 
sumed to be flat. POWERE calculates the actual radial 
distribution of light on the reflector due to a point 
source at the laser fiber in ten radial bins. However, the 
distribution at the fiber plane due to a point source at 
the reflector is still assumed to be flat, as in the 
POWER code. POWERX relaxes the assumption for 
POWERE by using ten radial bins at the fiber plane. 
POWERXS is the same as POWERX, except that there 
are 20, rather than 10, bins at both the reflector and 
the fiber plane, and a fiber-plane illumination distribu- 
tion is also calculated. 





150,536 

MIC-91-03171/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

a design for laser-based tritium sepa- 
ration. 

Report no. 90-121-K. 

H. D. Morrison. c1990, 47p 


This report presents a summary of research on photor- 
eactors for tritium separation. Various tools for analy- 
sis, such as beam propagation formulas and spread- 
sheet programs on computer, are discussed in detail in 
the appendices. Two designs for photoreactors are de- 
scribed as being suitable for further development. 


150,537 

N91-22914/6/GAR PC A05/MF A01 
Technische Univ. Eindhoven (Netherlands). 

1/F Noise in the Optical Output of 3-5 Devices. 
Ph.D. Thesis. 

R. J. Fronen. 1990, 98p ISBN-90-9003705-5, ETN- 
91-99173 


A basic model to explain the observed 1/f noise in the 
output of several types of semiconductor lasers is pre- 
sented. Possible electron density fluctuations in a PIN 
structure are discussed. The mobility fluctuations in 
the intrinsic region are stated as inducing fluctuations 
in the number of free electrons and holes, although the 
effect is slight for a short intrinsic region of a laser. The 
model is extended to include lasers having different 
mirror reflectivities. The wavelength dependence of 
the 1/f noise in the input power is studied experimen- 
tally. Proof of the dependence of the 1/f noise on the 
noncoherent emission in the laser operating region is 
given. The calculation and its experimental verification 
of the coherence between the 1/f noise in the two 
output beams of a laser are described. The 1/f noise in 
the output of a semiconductor laser amplifier is investi- 
gated. The main conclusion of the study is that the 1/f 
noise in the emission intensity of optoelectronic de- 
vices can be interpreted as fluctuations in the absorp- 
tion coefficient as well as fluctuations in electron con- 
centration. 


150,538 

PATENT-4 987 607 Not available NTIS 
Department of the Navy, Washington, DC. 

Efficient Dynamic Phasefront Modulation System 
for Free-Space Optical Communications. 

Patent. 

G. C. Gilbreath, and F. M. Davidson. Filed 9 Sep 88, 
patented 22 Jan 91, 15p AD-D014 839/5, PAT- 
APPL-7-242 678 

Supersedes PAT-APPL-7-242 678. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An optical communications system is disclosed for 
correcting in real-time the wavefront distortions of a 
beam from a coherent optical penny | source. The 
system includes a collimating lens and beam splitter 
for receiving a distorted wavefront signal beam and 
splitting the beam into a pump beam and a weaker in- 
tensity signal beam. The system includes a detector 
and computer for measuring the beam distortion and 
specifying a compensatory wavefront. The weaker in- 
tensity signal beam is modified in a 2-D spatial light 
modulator according to a compensatory wavefront. A 
photo-refractive material is used to couple energy from 
the pump beam to the compensated wavefront signal 
beam thereby producing a corrected and intensity-en- 
hanced communications beam. 


150,539 

PATENT-4 990 762 Not available NTIS 
Department of the Navy, Washington, DC. 

Laser Beam Phase Measurement and Control 
System. 

Patent. 

L. S. Taylor. Filed 21 Dec 81, patented 5 Feb 91, 6p 

AD-D014 853/6, PAT-APPL-6-332 796 

Supersedes PAT-APPL-6-332 796. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An intensity measurement system portion of a phase 
measurement and control system permits rapid meas- 
urement of the laser field intensity profile in transverse 
plane of a main laser beam. The intensity measure- 


ment system portion measures the laser field intensity 
profile by measuring the intensities of a plurality of 
beam samples of the main laser beam. The aforemen- 
tioned measured intensities are processed in a phase 
computer according to a predetermined algorithm to 
generate drive current profiles in response to the 
phase variations of the main laser beam. These drive 
currents a dither-control amplifier which causes elec- 
tromechanical movement of a plurality of mirror seg- 
ments of a multi-dither mirror to correct for the random 
phase variations in the main laser beam. An important 
consideration in configuring the intensity measurement 
system portion of the present invention is the use of a 
reflecting stop and a reflecting stop detector combina- 
tion to obstruct one of plurality of beam samples and to 
measure the intensity thereof at the reflecting stop po- 
sition. 


150,540 


PB91-199307/GAR PC E06/MF E06 
Aix-Marseille-2 Univ. (France). Inst. de Mecanique des 
Fluides. 

Etude des Processus Collisionnels Pouvant Con- 
duire a des Emissions Lasers dans le Domaine 
Spectral de I’Ultraviolet du Vide (Study of Colli- 
sions Inducive of Laser Emissions in the Vacuum 
Ultra-Violet Spectrum). 

Final rept. 

P. Delaporte, B. Fontaine, B. Forestier, and T. 
Chauvet. Oct 90, 53p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The report describes the New Lasers Group’s devel- 
opment of an experimental set-up to study the fluores- 
cent emissions of rare-gas alkali mixtures excited by a 
high-temperature, high-pressure electron beam. A ki- 
netic model simulating the processes that occur in an 
Ar/Xe/Rb mixture excited by an electron beam was 
also developed. Although the model is not yet com- 
pletely operational, it can be used to track changes in 
17 gases. The team’s experimental device has already 
revealed the radiation decay of the Xe(+)Rb excited 
molecule at a wavelength of 164 nm. The initial result 
under unoptimized conditions suggests that it will soon 
be possible to show other rare-gas alkali emissions. 


150,541 


PB91-199554/GAR PC E06/MF E06 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 

Etude du Mecanisme de Decharge et de la Stabilite 
des Decharges Electriques Transversales dans les 
Melanges Gazeux Sous Haute Pression des Lasers 
a C02 — of the Discharge Mechanism and of 
Transverse Electrical Discharge Stability in CO2- 
Laser Gas Mixtures under High Pressure). (Unter- 
suchung des Entl it und der Stabi- 
litaet Transversaler Elektrischer Hochdruckentia- 
dungen in CO2-Laser-Ga: —e mischen 

R. Schmitt. 5 Aug 88, 63p ISL-R- 114/88-FR 

Text in French; summaries in English and German. 
See also German version, PB90-138645. 





The report describes an experimental study of the sta- 
bility of high-pressure discharges in CO2-laser gas 
mixtures. To obtain sufficient initial electron density, a 
system using discharges in the form of surface-gliding 
sparks as a source of intense UV radiation was con- 
structed. The experimental set-up included the laser 
chamber, gas feed system, and electrical circuits for 
triggering the pre-ionization and main discharges. The 
system was optimized by simultaneously measuring 
the discharge, intensity, and current-voltage character- 
istics, as well as the optical characteristics of the laser 
radiation, energy, peak power, and pulse shape. This 
made it possible to delimit the stability domains for dif- 
ferent gas mixtures. The electrical power transfer rate 
was determined and the discharge impedance evalu- 
ated from these measurements. Energies of over 11 
joules were achieved without optimizing the laser 
cavity. Standard ie for improving discharge 
quality were used: B a the electrical and op- 
tical data, they m it possible for the first time to 
— the expansion of the stability domain of the 
ISL system. 


150,542 


PB91-203109 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Technology Div. 


150,546 
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Frequency Stabilization of a Tunable Erbium- 
Doped Fiber Laser. 

Final rept. 

S. L. Gilbert. 1991, 3p 

ington, OG. by Naval Sea Systems Command, Wash- 
ington, 

Pub. in Optics Letters 16, n3 p150-152, 1 Feb 91. 


A single-frequency Er-doped fiber laser that is tunable 
from 1.52 to 1.58 micrometers has been constructed. 
The laser linewidth was determined to be less than 1.6 
MHz FWHM by observing the spectrum of the beat be- 
tween the fiber laser and a 1.523 micrometer He-Ne 
laser. The frequency of the fiber laser was locked to 
several absorption lines of acetylene near 1.53 mi- 
crometers. The research demonstrates the inherent 
stability of fiber lasers and their potential for use in a 
wavelength standard for optical communications. 


150,543 

PB91-203158 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Precision Gasmeiainn teen 

Note on the Precision ementing of Small Optical 
Components. 

Final rept. 

A. W. Hartman. 1988, 2p 

Pub. in Review of Scientific Instruments 59, n12 
p2617-2618 1988. 


When optical or mechanical components are cement- 
ed to a substrate that exhibits errors in surface figure 
or tilt angle, the possibility exists that these errors will 
propagate to the work piece. If the cement layer thick- 
ness shrinks by a given fraction p during setting of the 
cement, the error propagation will occur at the same 
fraction causing losses in flatness, tilt angle, etc. 
These losses can be reduced to near harmless levels 
by adopting a two-stage cementing process, involving 
an intermediate substrate. 


150,544 

PB91-203802 Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Boulder, CO. Electromagnetic Fields Div. 

New Triple Correlator Besign for the Measurement 

of Ultrashort Laser Pulses. 

Final rept. 

N. G. Paulter, and A. K. Majumdar. 1991, 6p 

a ot Optics Communications 81, n1-2 p95-100, 1 
eb 91. 


A measurement device, a triple correlator, is proposed 
for the characterization of ultrashort optical pulses. 
The proposed triple correlator uses two consecutive 
nonlinear optical interactions, a sum frequency gen- 
eration followed by a difference frequency generation, 
to produce a triple correlation output at the same opti- 
cal frequencies as the input pulse. Phase matching for 
the — correlator is greatly simplified by using the 
given design. The operation of the triple correlator is 
described, and examples of expected output signals 
are given. The reconstructed optical pulse is quite in- 
sensitive to noise, as shown by computer simulations. 


203984 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Atomic and Plasma Radiation Div. 
Precise Laser Wavelength Measurements: What 
Can We Learn from Classical Spectroscopy. 

Final rept. 

C. J. Sansonetti. 1989, 6 

Pub. in Proceedings of International Laser Science 
Conference (4th), Advances in Laser Science IV, At- 
lanta, GA., 1988, p548-553 1989. 


The wavelengths of cw dye lasers are typically meas- 
ured using Michelson wavemeters, but the absolute 
accuracy of such instruments is limited by their sensi- 
tivity to alignment of the laser beams. This systematic 
problem can be largely eliminated by diffusely scatter- 
ing the beams and using classical spectroscopic meth- 

to measure the wavelength. We have developed a 
laser wavemeter, based on a static Fabry-Perot inter- 
ferometer, with an accuracy of a few parts in a billion 
and an update rate of about 2 Hz. The system is insen- 
sitive to the alignment and collimation of the incoming 
laser beams. The potential for a more precise wave- 
meter based cn techniques of Fourier transform spec- 
troscopy is also considered. 


Not available NTIS 
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PB91-204016 
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National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. ms 

Production and Diagnosis of a Highly Spin-Polar- 
ized Na Beam. 

Final rept. 

G. W. Schinn, X. L. Han, and A. Gallagher. 1991, 5p 
Contract DE-FG02-87ER13720 

Sponsored by Department of Energy, Washington, DC. 
Office of Basic Energy Sciences. 

Pub. in Jni. of the Optical Society of America B 8, n1 
p169-173 Jan 91. 


The authors describe optically pumping a beam of 
sodium atoms to >96% m(s) and >92% m(s), m(l) 
state selection. For the optical pumping both ground 
hyperfine states are pumped, using single-mode cw 
dye-laser radiation tuned to the triplet S(1/2)-triplet 
P(1/2) transition that is phase modulated in a LiTaO3 
crystal to produce first-order sidebands at approxi- 
mately the 1772-MHz hyperfine splitting of the ground 
state. The z-directed optical pumping is performed in a 
z-directed magnetic field of (about) 5 G. The state-se- 
lected atoms then move, in (about) 1 cm, into an 
(about) 200 G, z-directed field. The downstream probe 
laser beam is scanned through the triplet S(1/2) (m(s), 
m(I) -> triplet P(3/2) (m’(s), m(I)) transitions, which are 
spectroscopically resolved at 200 G, and the fluores- 
cence intensities portray the residual populations in 
each of the eight triplet S(1/2) states. 


150,547 


PB91-205864/GAR PC A07/MF A01 
Technische Hogeschool Delft (Netherlands). 

Phase Shifting Speckle Interferometry. 

Doctoral thesis. 

A. A. M. Maas. 29 Jan 91, 144p 

Sponsored by Stichting voor Fundamenteel Onder- 
zoek der Materie, Amsterdam (Netherlands). 


The thesis describes the development of an interfero- 
metric measuring method and its application in the de- 
termination of mechanical properties of a solid object, 
like shape, deformation and strain. Chapter 1 presents 
the basic principles of holographic and speckle inter- 
ferometry and several methods for producing quantita- 
tive data from interference patterns. Chapter 2 elabo- 
rates on the general theory of the phase shifting tech- 
nique, followed by an overview of the statistics associ- 
ated with the speckle phenomenon. ‘Chapter 3 de- 
scribes the phase shifting speckle interferometer used 
for the experiments. Chapter 4 presents the measure- 
ment results for the displacement vector field and sur- 
face strain of loaded objects. Chapter 5 gives a gener- 
al description of the accuracy of phase shifting interfer- 
ometry, followed by a discussion of the speckle phase 
decorrelation phenomenon, the occurrence of system- 
atic errors, and the influence of the applied image 
processing techniques on the measuring accuracy. 


Plasma Physics 


150,548 


AD-A234 560/1/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Plasma Reflectors for Electronic Beam Steering in 
Radar Systems. 

Memorandum rept. 

— Manheimer. 17 Apr 91, 24p Rept no. NRL-MR- 


Methods of generating a planar plasma are investigat- 
ed. The application is a reflector for radar waves. The 
use of the plasma reflector could allow electronic 
beam steering at frequencies above what is generally 
viable for phased arrays. Three aspects of the planar 
plasma production are investigated; the localization of 
the plasma, the main plasma er mgt and the long 
term viability of the system. Possible applications in- 
clude ship based antennae at X-Band, and space 
based antennae at 60 CHz. 


150,549 


AD-A234 929/8/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Mechani- 
cal and Industrial Engineering. 
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Research Equipment Purchased under DURIP 
Grant Number AFOSR-89-0098: Application for 
Laser Propulsion. 

Final rept. Sep 89-Oct 9! 

H. Krier. 7 Mar 91, 22p AFOSR-TR- 91-0249, 

Grant AFOSR-89-0098 


This report describes the research equipment pur- 
chased and how that equipment is being utilized to 
carry out research in the area of high temperature fluid 
mechanics and plasma dynamics resulting from laser 
supported plasmas. The development of the funda- 
mental relationships that explain energy transport 
mechanisms in laser sustained plasmas require a wide 
range of experiments to be carried out. The equipment 
described in this document are a major component of 
the required experiments. 


150,550 

AD-A235 304/3/GAR PC A02/MF A01 
California Univ., Berkeley. 

Final Report on Grant N00014-88-K-0425 (Califor- 
nia Univ). 

Rept. for 1 May 88-30 Apr 89. 

G. Benford. 30 Apr 89, 10p 


We summarize advances in the general understanding 
of strong plasma turbulence, with special application 
to the mechanisms for powerful microwave emission. 
Principally, we developed an optical diagnostic system 
which permits simultaneous measures of the turbulent 
Langmuir fields (at the plasma frequency) in the 
plasma, plus the microwaves emitted by the plasma. 
This has allowed us to develop a complete inventory of 
energy transport, power production, losses and emis- 
sions. We then compare with the models we have de- 
veloped. Agreement is good, and we now pursue fun- 
damental aspects of the microwave emission process- 
es. 


150,551 

DE91003074/GAR PC A04/MF A01 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 
mas. 

Invited and contributed papers presented at the 
joint Varenna-Lausanne international workshop on 
‘theory of fusion plasmas’. 

Aug 90, 67p LRP-411/90, CONF-900807 

Joint Varenna-Lausanne international workshop on 
a of fusion plasmas, Varenna (Italy), 27-31 Aug 


1990. 
U.S. Sales Only. 


Individual papers are indexed. (LW) (Atomindex cita- 
tion 22:026834) 


150,552 

DE91010807/GAR 

Oak Ridge National Lab., TN. 
Configuration control, fluctuations, and transport 
in low-collisionality plasmas in the ATF Torsatron. 
J. H. Harris, M. Murakami, L. R. Baylor, J. D. Bell, 
and T. S. Bigelow. 1991, 16p CONF-910609-6 
Contract AC05-840R21400 

European conference on controlled fusion and plasma 
physics (18th), Berlin (Germany, F.R.), 3-7 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


In low-collisionality plasmas confined in tokamaks and 
stellarators, instabilities driven by particles trapped in 
inhomogeneities of the magnetic fields could be impor- 
tant in increasing plasma transport coefficients. In the 
Advanced Toroidal Facility (ATF), an (ell) = 2, M = 12 
field-period stellarator device with major radius R = 
2.1m, —— plasma minor radius a = 0.27 m, cen- 
tral and edge rotational transforms (chi)(sub 0) 
(approx) 0.3, (chi)(sub a) (approx) 1, the effects of 
electron trapping in the helical stellarator field are ex- 
pected to be important in plasmas with (bar n)(sub e) 
(approx) 5 (times) 10(sup 12) cm(sup (minus)3), T(sub 
e0) (approx) 1 keV. Such plasmas have already been 
sustained for long-pulses (20 s) using 150--400 kW of 
53.2-GHz ECH power at B = 0.95 T. Transport analy- 
sis shows that for (rho) = r/a (le) 1/3, the electron 
anomalous transport is (le)10 times the neoclassical 
value, while at (rho) = 2/3 it is 10--100 times neoclas- 
sical; this is compatible with expectations for transport 
enhancement due to dissipative trapped-electron 
modes. 4 refs., 3 figs. 
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150,553 
DE91011025/GAR 
Science Applications International Corp., McLean, VA. 
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Alpha particle effects on MHD ballooning. Final 
= June 1, 1989-May 31, 1990. 
fap any rept. 
pr 91, 46p DOE/ER/53284-T1 
Contract ACO5-89ER53284 
Sponsored by Department of Energy, Washington, DC. 


During the period, as the first step towards the goal of 
detail understanding of the effects of alpha particle on 
MHD Ballooning Modes, a new numerical approach to 
investigate the stability of low-frequency fluctuations in 
high temperature tokamaks was developed by solving 
the gyrokinetic equations for the ion and electron di- 
rectly as an initial value problem. The advantage of this 
approach is the inclusion of many important kinetic 
features of the problem without approximations and 
computationally more economical than particle-push- 
ing simulation. The ion-temperature-gradient-mode 
was investigated to benchmark this new simulation 
technique. Previous results in literature were recov- 
ered. Both the adiabatic electron model and the full 
drift-kinetic electron model are studied. Numerical 
result shows that the full drift-kinetic electron model is 
more unstable. The development of subcycling tech- 
nique to handle the fast electron bounce time is par- 
ticularly significant to apply this new approach to the 
alpha particle problem since alpha particle bounce fre- 
quency is also significantly higher than the mode fre- 
quency. This new numerical technique will be the basis 
of future study of the microstability in high temperature 
tokamaks with alpha particles (or any energetic spe- 
cies). 15 refs., 13 figs. 


150,554 

DE91011105/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Visible charge exchange recombination spectros- 
copy on T 

B. C. Stratton, R. J. Fonck, K. P. Jaehnig, N 
Schechtman, and E. J. Synakowski. Mar 91, 28p 
PPPL-2745, CONF-9011197-1 

Contract AC02-76CH03073 

International ATomic Energy Agency (IAEA) technical 
committee meeting on time resolved two- and three- 
dimensional plasma diagnostics, Nagoya (Japan), 19- 
22 Nov 1990. Sponsored by Department of Energy, 
Washington, DC. 


Visible charge exchange recombination spectroscopy 
is routinely used to measure the time evolution of the 
ion temperature (T(sub i)) and toroidal rotation velocity 
(v(sub (phi))) profiles on TFTR. These measurements 
are made with the CHERS diagnostic, a fiber-optically 
coupled spectrometer equipped with a two-dimension- 
al photodiode array detector which provides both 
spectral and spatial resolution. The instrumentation, 
data analysis techniques, and examples of T(sub i) and 
v(sub (phi)) measurements are described. Recently, 
CHERS has been used to perform impurity transport 
experiments: radial profiles of diffusivities and convec- 
tive velocities for helium and iron have been deduced 
from measurements of the time evolutions of He(sup 
2+) and Fe(sup 24+) profiles following impurity injec- 
tion. Examples of these measurements are given. 12 
refs., 8 figs. 


150,555 
DE91011136/GAR PC A03/MF A01 
General Atomics, San Diego, CA. 

a transport at the DIll-D divertor strike 
points. 

G. F. Matthews, D. N. Buchenauer, D. N. Hill, M. 
Rensink, and M. A. Mahdavi. Apr 91, 17p GA-A- 
20472, CONF-910609-12 

Contracts ACO3- 89ER51114, W-7405- ENG-48 
European conference on controlled fusion and plasma 
physics (18th), Berlin (Germany, F.R.), 3-7 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


Impurities are recognized as a serious problem for 
present and future high Q tokamak experiments. The 
study of the plasma boundary is therefore of increasing 
importance. In a tokamak fusion reactor the largest im- 
purity source is expected at the divertor strike points. 
Design studies for machines, such as ITER, suggest 
that entrainment of these impurities in the hydrogenic 
flow close to the target plates will provide effective 
screening of the core. In this paper we discuss experi- 
ments on Dill-D which attempt to test the impurity 
transport predictions in the critical zone just in front of 
the divertor target plates. 9 refs., 6 figs. 
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DE91011137/GAR PC A03/MF A01 





General Atomics, San Diego, CA. 

Study of edge electric field and edge microturbu- 
lence at the L-H transition in Dill-D. 

P. Gohil, K. H. Burrell, R. J. Groebner, R. P. 
Seraydarian, and E. J. Doyle. Apr 91, 15p GA-A- 
20481, CONF-910609-11 

Contract ACO3-89ER51114 

European conference on controlled fusion and plasma 
physics (18th), Berlin (Germany, F.R.), 3-7 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


Short communication. 
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DE91011140/GAR PC A03/MF A01 
General Atomics, San oe, CA. 

Dependence of the Dill-D beta limit on the current 


ofile. 
Er Strait, M. S. Chu, J. R. Ferron, L. L. Lao, and T. 
H. Osborne. Apr 91, 15p GA-A-20477, CONF- 
910609-7 
Contracts ACO3-89ER51114, AC05-840R21400 
European conference on controlled fusion and plasma 
physics (18th), Berlin (Germany, F.R.), 3-7 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


The maximum beta values achieved in Dill-D are not 
fully described by the simple scaling law (beta)(sub 
max) (proportional to) |/aB. There is, in addition, a de- 
pendence on the form of the current profile as parame- 
terized by the safety factor q and internal inductance 
(ell)(sub i). The maximum experimentally achieved 
value of normalized beta (beta)(sub N) = (beta)/(I/aB) 
varies from 3.5 at low safety factor q (q(sub 95) < 3) to 
5 at higher values of q. At low q, discharges are termi- 
nated by disruptions at high (beta)(sub N) and at both 
the low and high (ell)(sub i) boundaries of the stable 
range. These disruptions are attributed to external and 
global kink modes. At higher q, such disruptions are 
much less frequent, and beta is limited by slowly grow- 
ing resistive modes, fishbones, and possibly by bal- 
looning modes. At each value of q, the maximum beta 
tends to increase with internal inductance (ell)(sub i). A 
numerical study of kink mode stability has shown a 
similar trend for optimized pressure profiles. These ob- 
servations have suggested a new scaling law for the 
operational beta limit: (beta)(sub max) = 4(ell)(sub 
i)(\/aB), which fits the Dill-D data well. 13 refs., 4 figs. 
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DE91011141/GAR 

General Atomics, San Diego, CA. 
Non-diffusive heat ae. a electron cy- 
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clotron heating on the Dill-D tokama 

C. C. Petty, T. C. Luce, J. Lohr, K. Matsuda, and R. 
Prater. Apr 91, 15p GA-A-20465, CONF-910609-8 
Contracts ACO3-89ER51114, W-7405-ENG-48 
European conference on controlled fusion and plasma 
physics (18th), Berlin (Germany, F.R.), 3-7 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


Of central importance to magnetic confinement fusion 
is the understanding of cross-field heat transport, 
which is usually modeled as a diffusive process down a 
temperature gradient with a small additional convec- 
tive term due to particle transport. This paper reports 
results from off-axis electron cyclotron heating (ECH) 
experiments which cannot be adequately described in 
this framework. In particular, net heat appears to be 
flowing up the temperature gradient in the electron 
channel. Electron cyclotron peg pee at 60 
GHz have been carried out in the Dill-D tokamak with 
launched power levels up to 1.4 MW. The ECH launch 
system, located on the inside wall at z = +13 cm, 
launches the extraordinary X-mode in a Gaussian pat- 
tern with a 12(degrees) half width. Eight antennas 
direct their power at 15(degrees) and two antennas 
direct their power at (plus minus)30(degrees) with re- 
spect to the major radius. The orientation is such to 
drive current aiding the Ohmic current for normal oper- 
ation. 5 refs., 5 figs. 


150,559 

DE91011182/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Absorption measurements of radiatively heated 
low-Z materials. 

B. A. Hammel, D. R. Kania, J. F. Seely, R. Doyas, 
and R. W. Lee. 7 Jan 90, 23p UCRL-JC-105910, 
CONF-9010298-8 

Contract W-7405-ENG-48 

International workshop on radiative properties of hot 
dense matter, Sarasota, FL (USA), 22-26 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 


We are studying the opacity of radiatively heated low-Z 
foils (Z = 5--7) in the spectral region of their K 
((approximately)200--500 eV), with the eventual goal 
of investigating radiative transfer in non-LTE plasmas. 
In these experiments one arm of the Nova laser (4.2 kJ 
of 0.53 (mu)m light in a 1-ns pulse) is incident on a Au 
burn-through foil (0.25 (mu)m thick), producing a soft x- 
ray source that radiatively heats a low-Z sample. The 
sample is (approximately)1 (mu)m thick and is placed 
in close proximity to the Au foil. Absorption spectra are 
obtained by either viewing the soft x-rays from the Au 
foil passing through the sample, or by using a second 
arm of the NOVA laser to create an independent x-ray 
backlighter pulse from a separate Au foil at a specific 
time. Hs resolution spectral measurements 
((lambda)/(lambda)(Delta) > 3000) are obtained with 
a 3-m Rowland circle instrument; data are recorded on 
Kodak 101-05 photographic plate. Preliminary com- 
parisons with a low-Z opacity code, OPAL, are pre- 
sented. 4 refs., 9 figs. 


150,560 

DE$1011201/GAR PC A03/MF AO1 
Lawrence Livermore National Lab., CA. 

py spectroscopy simulations with the ALTAIR 
code. 

J. |. Castor, P. G. Dykema, R. |. Klein, and C. A. 
Back. Jan 91, 18p UCRL-JC-105070, CONF- 
9010298-9 

Contract W-7405-ENG-48 

International workshop on radiative properties of hot 
dense matter, Sarasota, FL (USA), 22-26 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 


The non-LTE radiation transport and atomic kinetics 
code ALTAIR is described, with emphasis on the ver- 
sion that treats 1-D slab geometry. The methods used 
in the code are summarized, and the code’s capabili- 
ties are listed. As an illustration of the application of 
ALTAIR to the analysis of laboratory plasma spectros- 
copy experiments, some of the results from a simula- 
tion of a resonance x-ray photopumping experiment 
will be shown. 10 refs., 4 figs. 


150,561 

DE91011250/GAR PC A04/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Analytic solution of high beta equilibrium in a large 
aspect ratio tokamak. 

S. C. Cowley, P. K. Kaw, R. S. Kelly, and R. M. 
Kulsrud. Mar 91, 56p PPPL-2744 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


An analytic solution of the high (beta) ((epsilon)(bar 
(beta))(sub p) (approximately) (beta)q(sup 2)/(epsilon) 
(much gt) 1) ‘re of a large aspect ratio tokamak 
is presented. Two arbitrary flux functions, the pressure 
profile p((psi)) and the safety factor profile q((psi)), 
specify the equilibrium. The solution splits into two as- 
ymptotic regions: the core region where (psi) is a func- 
tion of the major radius alone and a narrow boundary 
layer region adjoining the conducting wall. The solu- 
tions in the two regions are asymptotically matched to 
each other. For monotonic pressure profiles, the Sha- 
franov shift is equal to the minor radius. For (beta) 
much bigger than one, the solution contains a region 
(in hp of the magnetic axis) of zero magnetic field 
and constant pressure. At high (beta) the quantity 
(beta)(sub |), which is essentially proportional to the 
pressure over the total current squared, is largely inde- 
pendent of pressure. We discuss the important ramifi- 
cations of limited (beta)(sub !) for high (beta) reactors. 
Generalizations to shaped cross sections and hollow 
pressure profiles are outlined. We also consider the 
problem of equilibrium reconstruction in the high (beta) 
regime. 8 refs., 7 figs. 


150,562 

DE91011348/GAR PC A06/MF A01 
Argonne National Lab., IL. Fusion Power Program. 
—o of the Toronto TEAM/ACES work- 
shop. 

L. R. Turner. Mar 91, 113p ANL/FPP/TM-254, 
CONF-9010346 

Contract W-31109-ENG-38 

Toronto Testing Electromagnetics Analysis Methods/ 
A soy Computational Electromagnetics Society 
fi: AAM/ACES) workshop, Toronto (Canada), 25-26 
Oct 1990. Sponsored by Department of Energy, Wash- 
ington, DC. 


The third TEAM Workshop of the third round was held 
at Ontario Hydro in Toronto 25--26 October 1990, im- 
mediately following the Conference on Electromagnet- 
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ic Field Computation. This was the first Joint Worksho; 
with ACES (Applied Computational Electromagnetics 
Society), whose goals are similar to TEAM, but who 
tend to work at higher frequencies (Antennas, Propa- 
gation, and Scattering). A fusion problem, the eddy 
current heating of the case of the Euratom Large Coil 
Project Coil, was adapted as Problem 14 at the 
Workshop, and a solution to that problem was present- 
ed at Toronto by Oskar Biro of the Graz (Austria) Uni- 
versity of Technology. Individual solutions were also 
presented for Problems 8 (Flaw in a Plate) and 9 
(Moving Coil inside a er Five new solutions were 
presented to Problem 13 (DC Coil in a Ferromagnetic 
Yoke), and Koji Fujiwara of Okayama University sum- 
marized these solutions along with the similar number 
presented at Oxford. The solutions agreed well in the 
air but disagreed in the steel. Codes with a formulation 
in —— field strength or scalar potential underesti- 
mated the flux density in the steel, and codes based on 
flux density or vector potential overestimated it. Codes 
with edge elements ‘ed to do better than codes 
with nodal elements. These results stimulated consid- 
erable discussions; in my view that was the most valu- 
able result of the workshop. 
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DE91011364/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Effect of the aspect ratio on the stability limits of 
TJ-li-like stellarators. 

A. Varias, A. Alvarez, A. L. Fraguas, C. Alejaidre, and 
N. Dominguez. 1991, 14p CONF-9106178-1 

Contract ACO5-840R21400 

1991 European Physical Society meeting, Berlin (Ger- 
many, F.R.), 3-7 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


The four-field-period device TJ-II has a major radius of 
1.5 m and an average plasma radius of 0.10--0.25 m, 
with a typical plasma aspect ratio A(sub P) of 10. In the 
infinite aspect ratio, helically symmetric limit, the 
region of the stability to low-n modes has been shown 
to extend to average betas of at least 49%, for a rela- 
tively highly indented plasma. It is possible to approxi- 
mate the helically symmetric limit from the actual TJ-II 
parameters increasing the number of toroidal periods 
N(sub T) and choosing the major radius R(sub O) such 
as to obtain a constant helical pitch h = N(sub T)/ 
R(sub ©). In this way the aspect ratio per period is 
fixed. In this work we analyze a shear-less TJ-I! config- 
uration with a rotational transform per period of 0.36 
and a vacuum magnetic well of 3.5%. By taking for 
N(sub T) the values N(sub T) = 3, 4, 5, 8, 10, 11, 12, 
19 and 100 a sequence of equilibria is generated. 
These equilibria are calculated with the fixed boundary 
version of the VMEC code. The Mercier stability prop- 
erties are then analyzed. 
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DE91011426/GAR PC A13/MF A02 
Wisconsin Univ.-Madison. Dept. of Physics. 
Self-consistent field error effects in reversed field 
pinch pl 

Thesis (Ph.D). 

K. L. Sidikman. Jul 90, 294p DOE/ER/53212-157 
Contract FG02-85ER53212 

Sponsored by Department of Energy, Washington, DC. 


This work concerns magnetic field perturbations in- 
duced inside a reversed field pinch (RFP) plasma by 
field errors at the plasma edge. Such perturbations can 
have an im int effect on the plasma behavior. 
Some of the key features of the RFP depend upon an 
— region of reversed toroidal field. Perturbations 
with poloidal mode number (m) equal to zero resonate 
with the plasma at the field reversal point and threaten 
to disrupt this region. Perturbations with m = 1 can 
influence the instabilities that play a role in maintaining 
the RFP state. In assessing these effects, it must be 
remembered that interaction with the plasma can also 
alter the perturbations. Thus, the plasma-perturbation 
interaction should be calculated self-consistently. 
Such a calculation was undertaken, combining a field 
error model with a model of the RFP equilibrium and 
allowing their interaction to be computed via the three- 
dimensional magnetohydrodynamic equations. Realis- 
tic plasma features, such as a partially-relaxed equilib- 
rium, were incorporated. In addition, the use of a set of 
dynamical equations allowed perturbed flow and finite 
resistivity ((eta)) and viscosity ((nu)(sub 0)) to come 
into play. It is shown that all of these have measurable 
effects. 
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DE91011427/GAR PC A06/MF A01 
Wisconsin Univ.-Madison. Dept. of Physics. 

Magnetic fluctuation measurements in the Toka- 
pole Il tokamak. 

Thesis (Ph.D). 

M. A. LaPointe. Sep 90, 125p DOE/ER/53198-161 
Contract FG02-85ER53198 

Sponsored by Department of Energy, Washington, DC. 


Magnetic fluctuation measurements have been made 
in the Tokapole Ii tokamak in the frequency range 10 
kHz (le) f (le) 5 MHz. The fluctuations above 500 kHz 
varied greatly as the effective edge safety factor, q(sub 
a), was varied over the range 0.8 (le) q(sub a) (le) 3.8. 
As q(sub a) was varied from 3.8 to 0.8 the high fre- 
quency magnetic fluctuation amplitude increased by 
over three orders of magnitude. The fluctuation ampli- 
tude for 0.5 to 2.0 MHz was a factor of 10 lower than 
the fluctuation amplitude in the range 100 to 400 kHz 
for q(sub a) of 0.8. When q(sub a) was increased to 3.8 
the difference between the differing frequency ranges 
increased to a factor of 10(sup 3). Comparison of the 
measured broadband fluctuation amplitudes with 
those predicted from thermally driven Alfven and mag- 
netosonic waves shows that the amplitudes are at 
least 1000 times larger than the theoretical predic- 
tions. This indicates that there is some other mecha- 
nism driving the higher frequency magnetic fluctua- 
tions. Estimates show that the contribution by the mag- 
netic fluctuations above 500 kHz to the estimated 
electron energy loss from stochastic fields is negligi- 
ble. The profiles of the various components of the 
magnetic fluctuations indicate the possibility that the 
shear in the magnetic field may stabilize whatever in- 
stabilities drive the magnetic fluctuations. 
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DE91011522/GAR PC A03/MF A01 
Texas Univ. at Austin. Inst. for Fusion Studies. 
bay plasma reactor with low external magnet- 
ic field. 

A. D. Beklemishev, R. R. Khayrutdinov, V. |. 
Petviashvili, T. Tajima, and V. A. Gordin. Jan 91, 45p 
DOE/ET/53088-474, IFSR-474 

Contract FG05-80ET53088 

Sponsored by Department of Energy, Washington, DC. 


A toroidal pinch configuration with safety factor q < 
0.5 decreasing from the center to periphery without 
field reversal is proposed. This is capable of containing 
high pressure plasma with only small toroidal external 
magnetic field. Sufficient conditions for magnetohydro- 
dynamic stability are fulfilled in this configuration. The 
stability is studied by constructing the Lyapunov func- 
tional and investigating its extrema both analytically 
and numerically. Comparison of the Lyapunov stability 
conditions with the conventional linear theory is car- 
ried out. Stable configurations are found with average 
(beta) near 15%, with magnetic field associated mainly 
with plasma current. The (beta) value calculated with 
the external magnetic field can be over 100%. Fast 
charged particles produced by fusion reactions are 
asymmetrically confined by the poloidal magnetic field 
(and due to the lack of strong toroidal field). They thus 
generate a current in the noncentral part of plasma to 
reinforce the poloidal field. This current drive can sus- 
= the monotonic decrease of q with radius. 20 refs., 
igs. 
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DE91011740/GAR 

General Atomics, San Diego, CA. 
Comparison of dimensionally similar discharges 
with similar heat deposition discharges. 

J. C. DeBoo, R. E. Waltz, and T. Osborne. Apr 91, 
17p GA-A-20466, CONF-910609-13 

Contract ACO3-89ER51114 

European conference on controlled fusion and plasma 
physics (18th), Berlin (Germany, F.R.), 3-7 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


Dimensionally similar scaling is a technique to scale 
— tokamak discharges to larger size, a, or larger 
—— field, B, by fixing dimensionless parameters 
as the plasma (beta) and collisionality as well as 

poe we factor q, elongation, and aspect ratio while vary- 
ing the normalized gyroradius (rho)(sub *) = (rho)/ 
(alpha). Diffusion mechanisms can be classified by 
their dependence on (rho)(sub *). The confinement 
time scales as (tau) (proportional to) (Omega)(sup 
(minus)1) (rho)(sub *)(sup (minus)3) (proportional to) 
Ba(sup 5/2) or gyroBohm-like mechanisms or (tau) 
(proportional to) (Omega)(sup (minus)1) (rho)(sub 
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*)(sup (minus)2) (proportional to) B(sup 1/3)a(sup 5/ 
3) for Bohm-like mechanisms. Establishing that either 
mechanism dominates transport allows one to predict 
performance for next generation devices with reasona- 
ble confidence without knowledge of the complex and 
likely coupled transport mechanisms governing con- 
finement. Statistical studies of global confinement time 
have consistently shown that the standard L-mode 
scaling is close to or worse than Bohm-like whereas 
the majority of theories suggest a gyroBohm-like local 
diffusion process. During the past year experiments to 
resolve this difference were performed on DIlI-D and 
subsequently on TFTR. The are results discussed in 
this paper. 
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DE91011741/GAR 

General Atomics, San Diego, CA. 
Statistical properties of intrinsic topological noise 
in tokamaks. 

T. E. Evans. Apr 91, 17p GA-A-20448, CONF- 
910609-14 

Contract ACO3-89ER51114 

European conference on controlled fusion and plasma 
physics (18th), Berlin (Germany, F.R.), 3-7 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


The analysis presented in this paper is based on a 
model which generally predicts the existence of sta- 
tionary “intrinsic” magnetic islands and stochasticity in 
all toroidal confinement devices. In tokamaks, these 
“intrinsic” islands could be responsible for MHD mode 
locking and may provide a unifying link between a 
broad number of standard but poorly understood dis- 
charge phenomenology. In addition, the “intrinsic” 
island model is generally in agreement with the “criti- 
cal temperature gradient” idea of anomalous electron 
heat transport may provide a simple physical mecha- 
nism for the production of ergodicity in the anomalous 
zone. Intrinsic islands were first observed during reso- 
nant helical divertor experiments and are thought to be 
responsible for discharge asymmetries which modify 
the spatial energy loading distributions on the target 
plates of poloidally diverted tokamaks. These observa- 
tions imply that (delta)b(sub r) contributions due to 
random toroidal field (TF) coil positions dominate 
S(sub tn). In general, each TF coil has seven degrees 
of freedom, including shape variations, which are sub- 
ject to random perturbations. Nevertheless, a restrict- 
ed (single-degree-of- freedom (sdf)) analysis, in which 
small random perturbations (Delta)R(sub 0,j) are ap- 
plied to the axial positions of all | = 1, 2, (hor ellipsis), 
N(sub TF) TF coils, is of interest for establishing the 
basic statistical properties of S(sub tn) and for demon- 
Sstrating its overall sensitivity to small perturbations. 
The object of this paper is to estimate statistical upper 
limit bounds on the spectral amplitudes of n = 1 (m (le) 
5) topological noise components with sdf TF coil per- 
turbations and a set of generalized structural param- 
eters which are easily modified to fit most currently op- 
erating or future ignition scale tokamaks. Plasma ef- 
fects are not included in this stage of the analysis. 
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Effects of current profiles on MHD stability. 

L. L. Lao, T. S. Taylor, M. S. Chu, A. D. Turnbull, and 
iy Strait. Apr 91, 17p GA-A-20479, CONF-910609- 
1 


Contract AC03-89ER51114 
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The magnetohydrodynamic stability of a plasma 
against the ideal low and high toroidal mode number 
kink and ballooning modes depends critically on its 
pressure and current profiles, as well as on the shape 
of its poloidal cross section, which determines its abili- 
ty to carry the toroidal current at a given value of edge 
safety factor q. It has previously been shown that in the 
absence of finite current density at the edge, the stabil- 
ity of the ideal low toroidal mode number n = 1 kink 
mode can be substantially improved for broad pres- 
sure and peaked current density profiles. With these 
optimized profiles, kink-stable normalized toroidal beta 
(beta)(sub N) = (beta)(sub T)/(I/aB(sub T)) near six 
can be achieved. In the low plasma collisionality 
regime, significant bootstrap current can be driven 
which can give rise to high edge current density. In this 
paper, the effects of current profiles both with and 
without finite edge current density on the ideal n = 1 
kink and infinite n ballooning modes are studied using 
simulated plasma equilibria with varying (beta)(sub N), 


the plasma internal inductance (ell)(sub i), and differ- 
ent amounts of toroidal current density near the edge 
J(sub S). The study is also motivated by the Dill-D ex- 
perimental results that (beta)(sub N) achieved im- 
proves with (ell)(sub i). The shape of the toroidal cur- 
rent density profiles is varied poe Late two parameters 
(ell)(sub i), which describes its global peakedness, and 
J(sub S). The interesting case of negative J(sub S), 
which can arise in a fast current-ramped down plasma, 
will be described separately and is not considered in 
this paper. 8 refs., 4 figs., 1 tab. 
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DE91621997/GAR PC A03/MF A01 
Chalmers Univ. of Technology, Goeteborg (Sweden). 
Inst. for Electromagnetic Field Theory and Plasma 
Physics. 

Current generation by alpha povietee interacting 
with lower hybrid waves in TOKAMAKS. 

V. S. Belikov, Y. Kolesnichenko, M. Lisak, and D. 
Anderson. 1990, 32p CTH-IEFT-PP-1990-18 

U.S. Sales Only. 


The problem of the influence of fusion generated alpha 
particles on lower-hybrid-wave current drive is exam- 
ined. Analysis is based on a new equation for the LH- 
wave-fast ion interaction which is derived by taking into 
consideration the non-zero value of the longitudinal 
wave number. The steady-state velocity distribution 
function for high energy alpha particles is found. The 
alpha current driven by LH-waves as well as the RF- 
power absorbed by alpha particle are calculated. (au- 
thors). (Atomindex citation 22:024284) 
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DE91622076/GAR PC A03/MF A01 
Chalmers Univ. of Technology, Goeteborg (Sweden). 
Inst. for Electromagnetic Field Theory and Plasma 
Physics. 

Excitation of thermonuclear cone instabilities by 
toroidal equilibrium distributions of high-energy 
alpha particles in tokamaks. 

M. Lisak, H. Hamnen, and D. Anderson. 1989, 30p 
CTH-IEFT-PP-1989-22 

U.S. Sales Only. 


The possibility of a new set of thermonuclear cone in- 
stabilities in tokamaks is demonstrated. These instabil- 
ities are caused by an inherent anisotropy which exists 
in the alpha particle velocity distribution function be- 
cause of the finite width of the alpha particle orbits in 
combination with a spatially varying alpha particle 
source. The conditions for trapped and passing the ex- 
citation of shear Alfven waves by well-trapped alpha 
particles are studied. (authors). (Atomindex citation 
22:024396) 
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DE91622077/GAR PC A03/MF A01 
Chalmers Univ. of Technology, Goeteborg (Sweden). 
Inst. for Electromagnetic Field Theory and Plasma 
Physics. 

Electromagnetic and kinetic effects on the ion 
temperature gradient mode. 

J. Weiland, and A. Hirose. 1990, 23p CTH-IEFT-PP- 
1990-17 

U.S. Sales Only. 


Effects of finite (beta), ion kinetic damping and trapped 
electrons on the toroidal ion temperature gradient 
(ITG) mode have been investigated by two methods, 
fully toroidal fluid formulation corrected for ion Landau 
damping and an electromagnetic local kinetic disper- 
sion relation. When trapped electrons are ignored, the 
ITG mode is stabilized well below the critical (beta) for 
the ideal MHD ballooning mode ((beta)(sub MHD)). 
Trapped electrons are destabilizing and increase the 
upper limit of (beta) to the level comparable with 
(beta)(sub MHD). lon Landau damping increases the 
critical temperature | acy igh typically by a factor of 2 
(L(sub (tau))/L(eta) (le) 0.18), and the growth rate re- 
mains smaller than the ion transit frequency, 
(omega)(sub (tau)(iota)) = (kappa)(sub (phi))(nu)(sub 
(tau)(iota)). (Atomindex citation 22:024397) 
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DE91622078/GAR PC A08/MF A01 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 
mas. 





Stabilite MHD d’un tokamak quasi circulaire. Opti- 
misation des profils de courant et de pression et 
influence d’un point de rebroussement a la surface 
du plasma. (MHD stability of an almost circular to- 
kamak. Optimisation of the pressure and current 
profiles and influence of a point of reflection at the 
surface of the plasma). 

Thesis. 

A. Roy. Oct 90, 172p LRP-415/90 

In French. 

U.S. Sales Only. 


In a tokamak, the ratio (beta) between the plasma 
pressure and that of the oe field is limited by the 
appearance of instabilities. The magnetic field in a to- 
kamak reactor will always be limited by technological 
constraints. It is therefore crucial to know what factors 
have an effect on the (beta) limit, since a zero resistivi- 

plasma fluid model allows for theoretical reproduc- 
tion of the (beta) limits observed experimentally. Theo- 
retical studies have shown that the distributions of 
pressure and current density may have a substantial 
effect on the (beta) limit. The effect of the current den- 
sity and pressure distributions on the (beta) limit has 
been studied for tokamak with a circular core section. 
The best results are obtained when the current density 
is concentrated in the centre of the section and is nil at 
the periphery. But the second region of stability against 
ballooning modes cannot be obtained in a circular to- 
kamak owing to the destabilisation of the universal 
modes. This study was then extended to the stability of 
plasmas the section of which is almost circular and has 
a point of reflection. Such configurations are vital for 
fusion since they allow systems in which the confine- 
ment time does not deteriorate with an increase in the 
additional heating power. The (beta) limit was calculat- 
ed for different positions of the reflection point. The 
results show that when it is displaced from the interior 
towards the exterior of the torus, the stability of the 
overall modes is progressively improved until it is verti- 
cal. But if the point of reflection is further displaced 
from this vertical position towards the exterior of the 
torus, localised modes close to the edge of the plasma 
are destabilised and bring about a drop in the (beta) 
limit. (author) figs., tabs., 80 refs. (Atomindex citation 
22:024398) 
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DE91622091/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 
Italy). 

eneration and radiation of second-harmonics by 
electrostatic wave at a narrow inhomogeneous 
layer of a warm plasma. 
A. M. Hussein. Jul 89, 17p IC-89/166 
U.S. Sales Only. 


An investigation is made of wave generation and radi- 
ation of second-harmonics by electrostatic wave at a 
narrow inhomogeneous layer of a warm plasma. The 
amplitudes of the second-harmonic waves are calcu- 
lated. In the zero approximation it is found that the am- 
plitude of the second-harmonic waves are inversely 
proportional to the square of the thermal velocity of the 
electrons and to the integration of the inverse of the 
density of the narrow inhomogeneous layer of the 
warm plasma over the layer thickness. (author). 21 
refs. (Atomindex citation 22:024425) 


150,575 

DES1622092/GAR PC A03/MF A01 

Ecole Polytechnique Federale de Lausanne (Switzer- 

land). Centre de Recherches en Physique des Plas- 

mas. 

Wave propagation and absorption in the electron 
=— frequency range for TCA and TCV ma- 

chines. 

A. Cardinali. Jan 90, 30p LRP-393/90 

U.S. Sales Only. 


The main theoretical aspects of the propagation and 
absorption of electron cyclotron frequency waves are 
reviewed and applied to TCA and TCV tokamak plas- 
mas. In particular the electromagnetic cold dispersion 
relation is solved analytically and numerically in order 
to recall the basic properties of mode propagation and 
to calculate the ray-trajectories by means of geometric 
optics. A numerical code which integrates the coupled 
first order differential ray-equations, has been devel- 
oped and applied to the cases of interest. (author) 4 
figs., 23 refs. (Atomindex citation 22:024426) 
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DE91622104/GAR PC A05/MF A01 

—e Forschungszentrum Seibersdorf 
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Untersuchungen ueber Waermeleitung in dichten 
Plasmen. (Investigations on heat conduction in 
dense plasmas). 

G. Kamelander, G. Sdouz, and F. Woloch. Dec 90, 
76p OEFZS-4564 

In German. 

U.S. Sales Only. 


In most of ICF-simulation codes the SPITZER-conduc- 
tivity derived for varified plasmas is used to solve the 
heat conduction equations though the plasma is com- 
pressed to solid state density. The present report de- 
scribes an ICF simulation computer code disposing of 
options for heat conductivity models. It is shown that 
the use of heat conduction models derived on the as- 
sumption of high plasma densities have an important 
impact on the results of ICF simulations reducing the 
predicted energy yield of the simulation. (Authors) 22 
figs., 9 refs. (Atomindex citation 22:024653) 
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DE91623014/GAR PC A04/MF A01 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 
mas. 

Experimental study of the vertical stability of high 
decay index plasmas in the Dill-D tokamak. 

J. B. Lister, E. A. Lazarus, and A. G. Kellman. Dec 
89, 67p LRP-382/89 

U.S. Sales Only. 


Experiments on the stabilization of highly elongated, 
vertically unstable plasmas were carried out on the 
Dill-D tokamak. identification of the closed-loop trans- 
fer function showed that vertical stability could be use- 
fully modelled as a second order dynamical system. 
The effect of varying the controller gains and the verti- 
cal field decay index was studied and found to be 
qualitatively as predicted by a low order model previ- 
ously proposed. The implementation of a new hybrid 
inboard/outboard coil positional control with differing 
controller dynamics allowed operation of Dill-D up to 
92% of the limiting equilibrium field decay index of the 
vacuum vessel for those plasmas used. This improved 
control has allowed operation at plasma elongation up 
to (kappa) = 2.5. (author) 1 tab., 21 figs., 11 refs. (Ato- 
mindex citation 22:027091) 
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DE91623015/GAR PC A04/MF A01 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 
mas. 

Implementation of a multi-layer perception for a 
non-linear control problem. 

J. B. Lister, H. Schnurrenberger, and P. Marmillod. 
Dec 90, 55p LRP-398/90 

U.S. Sales Only. 


We present the practical application of a 1-hidden- 
layer multilayer perception (MLP) to provide a non- 
linear continuous multi-variable mapping with 42 inputs 
and 13 outputs. The problem resolved is one of ex- 
tracting information from experimental signals with a 
bandwidth of many kilohertz. We have an exact model 
of the inverse mapping of this problem, but we have no 
explicit form of the required forward mapping. This is 
the typical situation in data interpretation. The MLP 
was trained to provide this mapping by learning on 500 
input-output examples. The success of the off-line so- 
lution to this problem using an MLP led us to examine 
the robustness of the MLP to different noise sources. 
We found that the MLP is more robust than an approxi- 
mate linear mapping of the same problem. 12 bits of 
resolution in the weights are necessary to avoid a sig- 
nificant loss of precision. The practical implementation 
of large analog weight matrices using DAS-multipliers 
and a simple segmented sigmoid is also presented. A 
General Adaptive Recipe (GAR) for improving the per- 
formance of conventional back-propagation was de- 
veloped. The GAR uses an adaptive step length and 
both the bias terms and the initial weight ing are 
determined by the network size. The GAR was found 
to be robust and much faster than conventional back- 
propagation. (author) 20 figs., 1 tab., 15 refs. (Atomin- 
dex citation 22:027092) 
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DE91623017/GAR PC A04/MF A01 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 
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h —ematdn of density limit disruption in toka- 


ma 

A. Bondeson, R. Parker, and M. Hugon. Dec 90, 53p 
LRP-420/90 

U.S. Sales Only. 


The magnetohydrodynamic (MHD) activity during den- 
sity limit disruptions is modeled numerically by three- 
dimensional resistive reduced MHD simulations with a 
simple transport model and radiation losses. The simu- 
lations reproduce experimentally observed phenom- 
ena such as the destabilization of MHD modes near 
the plasma during the early profile contraction 
phase, fol by growth of the m=2/n=1 mode to 
large amplitude, a sequence of minor disruptions and 
the major disruption. A new theoretical model is given 
for the major disruption, which takes place in two 
phases: first, an internal relaxation flattens the temper- 
ature in the central and subsequently, the current 
profile broadens. internal instability of the first 
phase has a mainly m=1/n=1 displacement, but be- 
cause of nonlinear coupling to the larger m=2/n=1 
mode, the magnetic perturbation has a strong m=3/ 
n=2 component. At a late stage of the internal relax- 
ation, the large amplitude 2/1, 1/1, and 3/2 perturba- 
tions give rise to stochastic magnetic fields in the q=1 
island, and at its end, the magnetic field is stochastic in 
the region q(le)2. During the second phase, MHD tur- 
bulence develops on the stochasticized fields, result- 
ing in filamentation and broadening of the current den- 
sity, first in the central region. The disruption ends with 
a rapid instability of the m(ge)2/n=1 modes. The 
result is stochastic magnetic fields across the entire 
plasma and a large-scale broadening of the current 
profile. (author) 20 figs., 1 tab., 30 refs. (Atomindex ci- 
tation 22:027094) 
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J. Vaclavik, and K. Appert. Dec 90, 190p LRP-421/ 
90 


U.S. Sales Only. 


The present status of the theory of plasma heating by 
low-frequency waves is reviewed from a unified point 
of view. (author) 18 figs., 195 refs. (Atomindex citation 
22:027095) 
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land). Centre de Recherches en Physique des Plas- 


mas. 

Tunable integration scheme for the finite element 
method. 

A. Bondeson, and G. Y. Fu. Dec 90, 32p LRP-425/ 
90 

U.S. Sales Only. 


A discretization method is proposed where a tunable 
peer oy scheme is applied to the finite element 
method (FEM). The method is characterized by one 
continuous parameter, p. Three different eigenvalue 
problems are used as test cases: a simple example 
with constant coefficients and two model problems 
from ideal and resistive magnetohydrodynamics. The 
numerical examples and a theoretical error analysis 
show that, for judicious choices of p, the tunable inte- 
gration method clearly improves the accuracy of the 
strict FEM. The sensitivity to the choice of integration 
parameter is discussed. (author) 4 figs., 13 refs. (Ato- 
mindex citation 22:029705) 
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Japan Atomic Energy Research Inst., Tokyo. 
Comments on dissipative drift wave turbulence 
and L-H transition. 

H. Aikawa. Oct 90, 38p JAERI-M-90-175 

U.S. Sales Only. 


It is shown that the diffusion coefficients due to the 
dissipative drift wave turbulence, which have been de- 
scribed by several authors in the different forms corre- 
sponding to the turbulence strength, can be written as 
a unified form by introducing a parameter representing 
the turbulence strength. Therefore, the model of L-H 
transition whose cause was pointed out to be possibly 
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the dissipative drift wave turbulence by the author pre- 
viously (JAERI-M-89-217), can be found to be rewrit- 
ten in a simpler form which consistently covers wholly 
the discussions developed in the previous report. 
(author). 
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Effects of current profiles on the kink-ballooning 
stability. 

T. Ozeki, M. Azumi, S. Ishida, Y. Koide, and S. 
Tokuda. Oct 90, 31p JAERI-M-90-180 

In Japanese. 

U.S. Sales Only. 


Effects of current profiles on the n=1 kink-ballooning 
stability in a tokamak are numerically analyzed by the 
linear ideal MHD stability code, ERATO-J. Stabilities of 
plasmas with a circular cross-section and peaked 
pressure profile are analyzed for three types of current 
ae i.e. parabolic, flat and hollow profile. In a low 

ta ((epsilon)(beta)(sub p) < 0.5), the influence of the 
current profile on the kink-ballooning stability is small, 
while, in a high beta ((epsilon)(beta)(sub p) > 0.5), the 
growth rate of the kink-ballooning mode for the plasma 
with the hollow current profile becomes larger and the 
unstable region spreads to the higher q(sub 0) region 
(q(sub 0) > 2). In the JT-60 high (beta)(sub p) experi- 
ments, the (beta)(sub p) collapse with the fast growth 
rate ((similar to)100 (mu)s) was observed with m = 3 
mode. The results of the stability analysis of the kink- 
ballooning mode using the equilibria of JT-60 high 
(beta)(sub p) experiments show that the critical 
(beta)(sub p) is consistent with the value of (beta)(sub 
Pp) observed in the (beta)(sub p) collapse. (author). 
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DE91772230/GAR PC A03/MF A01 
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Solitons and chaos in plasma. 

Y. H. Ichikawa. Sep 90, 24p NIFS-47 

U.S. Sales Only. 


Plasma exhibits a full of variety of nonlinear phenom- 
ena. Active research in nonlinear plasma physics con- 
tributed to explore the concepts of soliton and chaos. 
Structure of soliton equations and dynamics of low di- 
mensional Hamiltonian systems are discussed to em- 
phasize the universality of these novel concepts in the 
= branch of science and engineering. (author) 52 
refs. 
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Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu. 

15TH Czechoslovak Seminar on Plasma Physics 
and Tec , Part 1. 

May 89, 163p IPPCZ-293/1-PT-1 

_ = and Czech. Seminar Presented 13-17 Mar. 
1 ‘ 


Papers presented at the 15th Czechoslovak Seminar 
on Plasma Physics and Technology are compiled. Part 
1 contains papers related to the following subject 
areas: spectral characteristics of plasmas; spectrosco- 
pic diagnostics of plasmas; plasma temperature meas- 
urements; a study of plasma arcs; and plasma probes. 
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15TH Czechoslovak Seminar on Plasma Physics 
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May 89, 212p IPPCZ-293/2 
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Papers presented at the 15th Czechoslovak Seminar 
on Plasma Physics and Technology are compiled. Part 
2 contains papers related to the following subject 
areas: plasma sprayed coatings; plasma jet spraying; 
plasmatrons; plasma diagnostics; plasma radiation 
measurements; CASTOR tokamak studies; and com- 
puterized simulation of plasma processes. 
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Etching Studies in a Multiple-Beam Surface Experi- 
ment. 


Ph.D. Thesis. 
H. A. J. Senhorst. 1990, 215p ETN-91-99168 


The development of a multiple beam surface experi- 
ment for plasma etching related studies is reported. 
The experiment fully simulates the surface reactions in 
plasma etching: five beams of particles (ions, CFx radi- 
cals, reactive gas (e.g. XeF2), electrons and photons) 
can independently be admitted to a sample (Si, SiO2) 
in an ultrahigh vacuum arrangement. Relatively large 
beam fluxes on the sample are needed from the 
demand of reaction simulation. A quantitative calibra- 
tion of the beam sources and the mass spectrometric 
detector is carried out on an absolute scale. A large 
effort was put into the development of the beam 
source of CFx radicals, which consists of an RF dis- 
charge in a 10 percent C2F6/90 percent He gas mix- 
ture followed by a — supersonic reaction. The 
spontaneous etching of Si by XeF2 is experimentally 
studied. The setup proved its capabilities and can now 
be used for a wide range of experiments. 
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Incoherent scattering of high-power electromag- 
netic pulses. 

G. Gramham, and R. Roussel-Doupe’. May 91, 36p 
LA-12066-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


In this report, we derive the equations necessary to 
calculate the scattered radiation from a high-power 
microwave (HPM) ee or a monopulse propagating 
through a plasma. The plasma can be a self-generated 
ionization patch formed in the process of air break- 
down or an existing ionization layer, such as the ionos- 
phere. In the former case where the power levels are 
sufficient to initiate air breakdown in the lower atmos- 
phere below 100 km, it is necessary to treat the de- 
tailed creation and evolution of the ionization patch 
that absorbs energy out of the microwave pulse as well 
as the radiative transport that defines the scattered ra- 
diation. Our method of analysis makes use of the radi- 
ative transfer equation and assumes that the total in- 
tensity can be written as the sum of a source intensity 
\(sub (omega))(sup 0) and a scattered intensity I(sub 
(omega))(sup s). When the scattered radiation is negli- 
gible relative to the source radiation, the equation of 
transfer for I(sub (omega))(sup 0) becomes independ- 
ent of I(sub (omega))(sup s) and reduces to the de- 
tailed breakdown equations already solved by existing 
codes. The equation for the scattered component in- 
cludes the source intensity and is therefore coupled to 
the detailed breakdown calculations. The application 
of this analysis to remote detection of HPM pulses is 
Straightforward. The accuracy of the results depends 
on how well self-absorption of the source radiation is 
modelled and how well the scattering cross sections 
are known. 
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PB91-203505 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
ee Precision Engineering Div. 
— lelds Near the Edge of a Dielectric 


Vedge. 
Final rept. 
E. Marx. 1990, 5p 
Pub. in IEEE (Institute of Electrical and Electronics En- 
Cages Transactions on Antennas and Propagation 
8, NI p1438-1442 Sep 90. 


The behavior of the electromagnetic field near the 


edge of an infinite sharp dielectric wedge has not been 
unequivocally established, and a numerical experi- 
ment is performed to learn about this behavior. The 
fields scattered = a finite wedge are determined by 
solving an integral equation. The fields near the edge 
of the wedge are computed from a boundary function 
by oe The theory of the fields near the edge of 
the dielectric wedge appears to imply that some of the 
components diverge, but the analysis is based on a 
power series expansion that has not been shown to 


exist. The numerical experiment shows that the behav- 
ior of the fields near the edge does not follow the ex- 
pected behavior. The problem of the perfectly con- 
ducting wedge is well understood and is used here to 
verify the numerical methods. 
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PB91-203513 Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Gaithersburg, MD. Precision Engineering Div. 

Scattering by an Arbitrary Cylinder at a Plane 

Interface. 

Final rept. 

E. Marx. 1989, 10 
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| apres Transactions on Antennas and Propagation 
7,5 p619-628 1989. 


The problem of the determination of the fields scat- 
tered by an infinite cylinder of arbitrary cross section 
located at the interface between two semi-infinite 
media is reduced to the solution of integral equations 
for unknown functions defined on the boundaries. 
These boundary functions are chosen so as to mini- 
mize their number. The incident field is that of a plane 
monochromatic wave. The derivation of the integral 
equations is given for the TE mode for a dielectric cyl- 
inder and for a perfectly conducting cylinder. The exact 
electromagnetic fields are obtained from the solutions 
of the integral equations by integration, and the radar 
cross section can be computed from the far-field ap- 
proximation. Sample outputs of the computer pro- 
grams that implement the solution are shown. 
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K. S. Mazdiyasni, K. C. Chen, M. B. Maple, L. 
pore and P. K. Tsai. Mar 91, 24p Rept no. GA- 
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PC A03/MF A01 


The principal objectives of this program are (1) to dem- 
onstrate fabrication of high-temperature ceramic su- 
perconductors that can operate at or above 90 K with 
appropriate current density, J(c), in forms useful for ap- 
plication in resonant cavities, magnets, motors, sen- 
sors, computers, and other devices; and (2) to fabri- 
cate and demonstrate selected components made of 
these materials, including microwave cavities and 
magnetic shields. 
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Bulk Wave Characterization of High T sub c Super- 
conductors. 

Final rept. 1 Apr 88-31 Dec 90. 

M. Levy, and B. Sarma. 22 Apr 91, 23p 


The objective of this research project were to charac- 
terize high Tc superconductors and heavy Fermion su- 
perconductors with longitudinal and transverse ultra- 
sonic waves and with surface acoustic waves. Sound 
attenuation measurements in sintered and sinter 
forged Y1Ba2Cu307 exhibited three maxima which 
appear to be produced by relaxation processes with 
activation energies in the range of 450 K, 1100 K, and 
650 K. The high activation energy is associated with 
the middle attenuation maximum which appears to be 
isotropic and is the only one present in another 123 
isomorph Er1Ba2Cu307. This is the energy of the vir- 
tual excitations proposed in some theoretical models 
that is required for the appearance of high Tc super- 
conductivity. Sound measurements in a Tl based su- 
perconducting compound exhibited a frequency inde- 
indent maximum at the superconducting transition. 
his appears to be the first attenuation effect that is 
directly produced by the superconducting transition 
itself. Such a peak has also been observed in 
Y1Ba2Cu307 after careful analysis of the data. These 
may be produced by interactions with superconducting 
fluctuations, enhanced by the two dimensional nature 
of the systems. 





150,593 

AD-A234 699/7/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Materials 
Science and Engineering. 

Plasticity of Single Crystalline Al3X Intermetallic 
Compounds. 

Annual rept. 3 Jul 90-31 Mar 91. 

D. E. Luzzi, D. P. Pope, and V. Vitek. 6 Apr 91, 17p 
AFOSR-TR-91-0453, 

Grant AFOSR-89-0062 


This report summarizes our progress on this program 
in three areas: Deformation of LI2 single crystalline 
AI3Ti + Fe, high resolution transmission electron mi- 
croscopy of dislocations and faults in this material, and 
computer simulations of dislocations and faults in both 
the DO22 and LI2 form. The slip systems have been 
determined from macroscopic and microscopic analy- 
sis, and a new form of dislocation dissociation has 
been observed. The computer simulations have shown 
why the temperature dependence of the flow strength 
is so distinct at low temperatures and why the DO22 
form is always so brittle. 


150,594 

AD-A234 702/9/GAR PC A03/MF A01 
Northwestern Univ., Evanston, IL. Dept. of Physics and 
Astronomy. 

Quantum Mechanical Approach to Understanding 
Microstructural and Mechanical Properties of In- 
termetallics. 

Annual rept. 1 Oct 89-30 Sep 9 

A. J. Freeman. 31 Oct 90, 21p AFOSR- TR-91-0450, 
Grant AFOSR-88-0346 


The primary goal of the proposed research was to 
study and develop alloying concepts for understanding 
intermetallic alloys as derived from a first principles 
quantum mechanical approach. Thus, a major part of 
our effort will be to study and determine ductilizing ef- 
fects of alloying elements in several intermetallic com- 
pounds and to work closely with experimental efforts 
to evaluate the ——- of the theoretical approach 
to alloy design. Specifically, highly precise all-electron 
quantum mechanical electronic structure methods will 
be applied to the study of a number of materials prob- 
lems in order to obtain from first principles information 
of relevance to alloy stability and design of structural 
materials. Using state-of-the-art all-electron self-con- 
sistent total energy methods which give precise solu- 
tions of the local density equations, fundamental infor- 
mation will be sought about the structural and elec- 
tronic properties of these alloys in order to predict 
stable and metastable phases and how alloying ef- 
fects bonding, crystal ordering and crystal symmetry. 
The first principles approach used here will address 
questions of a metallurgical nature, such as phase sta- 
bility, crystal structure, equilibrium lattice constants, 
and mechanical properties. For the ordered com- 
pounds, tailoring the chemistry of these alloys to 
obtain higher symmetry (and thus more ductile crystal- 
line phases is extremely important. The proposed re- 
search seeks to explore a new capability for modeling 
materials and their properties on the computer which 
have not yet been made in practice. 


150,595 

AD-A234 703/7/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Materials 
Processing Center. 

Electrochemically Modulated Superconductivity. 
Final rept. 1 Nov 88-31 May 90. 

D. Sadoway. 26 Feb 91, 12p AFOSR-TR-91-0281, 
Grant AFOSR-89-0009 


The goal of the project is to test the feasibility of elec- 
trochemically modulated superconductivity in the cu- 
prate superconductors. Such a test is possible be- 
cause the new high temperature superconductors are 
ionic solids that are extremely sensitive to oxygen po- 
tential. Passive optimization of the latter is impossible, 
not only because of materials processing limitations 
but also due to thermodynamic and structural instabil- 
ities. Our approach is active intervention by electro- 
chemical means, in other words, electrochemical po- 
larization while the material is actually or potentially in 
the superconducting state. This is possible only by the 
use of electrolytes that are functional at cryogenic 
temperatures. Several years ago we discovered cryo- 
genic electrolysis and demonstrated the existence of 
such electrolytes. Success in this effort would make 
possible a new class of electronic and photonic de- 
vices that exploit the capability to control actively the 
transition into and out of the superconducting state 
while the material is in service. 


150,596 

AD-A234 803/5/GAR PC A05/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Collection of Selected Papers from the Third All- 
China Electroemissions Technology Conference 
(Selected Pages). 

21 Mar 91, 85p Rept no. FTD-ID(RS)T-1367-90 
Trans. of Chinese Conference on Field Emission, n3 
p7-25, 35, 42-59 1990. 


No abstract available. 


150,597 

AD-A234 835/7/GAR 

North Carolina State Univ. at Raleigh. 
Symposium E-Properties of II-VI Semiconductors: 
Bulk Crystals, Epitaxial Films, Quantum Well Struc- 
tures. 

Final rept. 15 Nov 89-31 Oct 90. 

J. F. Schetzina. 1 Mar 91, 4p 

Contract N00014-90-C-1278 


The focus dealt with recent developments in Ii-Vi 
semiconductors. The meeting covered a wide variety 
of topics including synthesis of II-V! materials (bulk 
crystals, thin films, and layered structures), properties 
studies (electrical, optical, photoelectric, structural, 
mechanical), defects (theory and measurement), con- 
trolled substitutional doping, and applications of II-VI 
semiconductors. The II-VI compound semiconductors 
possess characteristics which, as a group, are unique. 
Among the most active areas of investigation in these 
materials today are blue light emitters based on ZnSe, 
infrared detectors based on mercury-containing com- 
pounds such as HgCdTe, and the properties of dilute 
magnetic semiconductors. 


PC A01/MF A01 


150,598 

AD-A235 030/4/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Materials Sci- 
ence and Engineering. 

International Collaboration Program on Innovative 
Chemical Processing of Superior Electronic and 
Optical Materials. 

Final rept. 14 Sep 87-14 Sep 90. 

J. D. Mackenzie. Mar 91, 38p AFOSR-TR-91-0391, 
Contract F49620-87-K-0011 


A small team comprising of scientists from France, the 
United Kingdom, Japan and the U.S., has performed 
collaborative research on high transition temperature 
ceramic superconductors and inorganic nonlinear opti- 
cal composites. The BiCuSrCaOx system was found to 
be glass-forming. The glass was also infrared transmit- 
ting to about 7 micrometers. Nanocomposites 1ontain- 
ing crystallites of CdS in both glass and organically- 
modified silicates (ORMOSIL) have been prepared via 
the sol-gel technique. Quantum confinement was dem- 
onstrated in these nonlinear optical materials. 


150,599 
AD-A235 037/9/GAR 
State Univ. of New York at Buffalo. Dept. of Chemistry. 


PC A03/MF A01 


Polaron Ground State in a Double 
of Polar Crystals. 

Technical rept. 

D. L. Lin, R. Chen, and T. F. George. Apr 91, 29p 
Rept no. UBUFFALO/DC/91/TR-49 

Contract N00014-90-J-1193 


The ground-state energy and effective mass of a po- 
laron in the GaAs well of a GaAs/AlAs double heteros- 
tructure are calculated as functions of the well width. In 
pote electron-phonon interactions, we have in- 
cluded both the confined LO as well as the interface 
phonon modes. The results differ qualitatively from 
what can be found in the literature, demonstrating the 
importance of interface modes as well as the confine- 
ment of LO modes. 


eterostructure 


150,600 

AD-A235 063/5/GAR PC A03/MF A01 
Chicago Univ., IL. 

Temperature Dependence of Phonons on Stepped 
Surfaces Studied with Molecular Dynamics. 

D. D. Koleske, and S. J. Sibener. 1990, 11p AFOSR- 
TR-91-0437, 

Grant AFOSR-88-0194 

Availability: Pub. in Jnl. of Electron Spectroscopy and 
Related henomena, v54/55 p363-372 1990. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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150,601 

AD-A235 192/2/GAR PC A03/MF A01 
California Univ., Santa Barbara. Inst. for Polymers and 
Organic Solids. 

Photoexcited Polarons in High Temperature Su- 
perconducting Oxides: Structural Distortion and 
Low Frequency Polarizability. 

Technical rept. 1990-1991. 

C. M. Foster, A. J. Heeger, Y. H. Kim, G. Stucky, and 
N. Herron. 1990, 17p 

Contract N00014-83-K-0450 

Availability: Pub. in Reviews of Solid State Science, v4 
nos 2/3 p601-615 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


Photoinduced absorption measurements have been 
carried out in the infrared spectral range on a series of 
‘parent’ oxides of high temperature superconductors. 
In all three materials, the observation of infrared active 
vibrational (IRAV) modes and an associated electronic 
transition with common intensity and temperature de- 
pendence indicate the formation of self-localized po- 
larons as photogenerated carriers. The photoinduced 
electronic transition deep in the infrared implies a 
major shift of oscillator strength leading to a large local 
polarizability in the vicinity of the polaron. 


150,602 
AD-A235 197/1/GAR PC AO1/MF A01 
California Univ., Santa Barbara. Inst. for Polymers and 


Organic Solids. 

Pyroelectric and Piez Effects in Single 
Crystals of YBa2Cu30(7-Delta 

D. Mihailovic, and A. J. Heeger. 1990, 5p 

Availability: Pub. in Solid State Communications, v75 
n4 p319-323 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


The possibility of ferroelectric (or antiferroelectric) be- 
havior in high-Tc materials is suggested by the well 
known tendency of the perovskite structure to distort 
and form such ordered phases. Moreover, the connec- 
tion between incipient (anti)ferroelectricity and super- 
conductivity has been made by a number of authors. 
However, the crystal structure of YBa2Cu307 as de- 
termined by X-ray and neutron diffraction measure- 
ments has been reported to be centrosymmetric and, 
therefore, not ferroelectric. In this paper, we report the 
observation of a transient voltage across the z-axis of 
a single crystal upon heating with thermal or laser 
pulses as well as a transient voltage across the z-axis 
resulting from the application of mechanical stress. 


150,603 

AD-A235 234/2/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Applied Mechanics. 

High Temperature Superconducting Films and 
Crystals. 

Final rept. 1 Oct 87-30 Sep 90. 

T. H. Geballe, and A. Kapitulnik. 2 Feb 91, 16p 
AFOSR-TR-91-0443, 

Contract F49620-88-C-0004 


No abstract available. 


150,604 

AD-A235 315/9/GAR PC A03/MF A01 
SRI International, Menlo Park, CA. 

Ab Initio Molecular Dynamics Simulations of Sur- 
faces and Interfaces. 

Final rept. 

M. Van pees Feb 91, 48p 

Contract N00014-89-K-0132 


This work was to develop and apply density-functional 
methods to semiconductor surfaces and interfaces. 
The method of Linear Muffin Tin Orbitals (LMTO) was 
used to make a detailed s of the properties of the 
ideal metal/GaAs interface. This was the first system- 
atic study of the properties of a Schottky barrier using 
a first-principles method, and these explicit calcula- 
tions shed light on some of the many theories which 
have been advanced to explain its observed pinning 
behavior. This work was pursued further along two 
lines. First, some As antisite defects were incorporated 
in planes near the metal interface, to determine to 
what extent they alter the Schottky barrier pinning po- 
sition. The early stages of Schottky barrier formation 

are also studied using the LMTO method: This work 
confirms the tight-binding picture that potential ‘of the 
first layer of GaAs deepens as Al is deposited. We also 
predict the Al atom favors the Ga site over the As site; 
and that the reconstructed free GaAs surface partially 
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(but not completely) dereconstructs as metal adatoms 
are deposited. We are hopeful that this approach will 
quantitatively predict donor and acceptor levels, and 
pinpoint the evolution of the interfacial dipole and the 
onset of metallization. 


150,605 

AD-A235 328/2/GAR PC A03/MF A01 
Michigan Univ., Ann Arbor. Dept. of Materials Science 
and Engineering. 

Non-Destructive Evaluation of Residual Stresses 
in Thin Films via X-ray Diffraction Topography 
Methods. 

Final rept. Sep 87-Nov 89. 

J. C. Bilello. 1 Mar 91, 33p ARO-25077.6-MS, 
Contract DAAL03-87-K-0049 


Quantitative x-ray diffraction topography techniques 
have been used to measure the residual strain magni- 
tude and uniformity of deposition for Mo and W sput- 
tered films on Si(100) substrates. High sensitivity rock- 
ing curve measurements were able to determine differ- 
ential strains for films as thin as 2.5nm; while Bragg 
angle contour mapping had similar sensitivity and was 
also able to assess coating uniformity and stress distri- 
bution over areas covering a whole wafer. Measure- 
ments of strain versus film thickness over a range of 
2.5nm to 80nm showed that a critical thickness exists 
for maximum residual strain. Growth beyond this range 
produces stress relaxation. This non-destructive type 
of analysis could be employed on a wide range of film- 
substrate combinations. 


150,606 

DE91010595/GAR PC A03/MF A01 

Argonne National Lab.., IL. 

Characterization of YBCO superconductor sin- 

tered in CO2-containing atmosphere. 

U. Balachandran, S. E. Dorris, C. Z. Zhang, D. Xu, 

and K. Merkle. Dec 90, 33p ANL/CP-70575, CONF- 

901125-14 

Contract W-31109-ENG-38 

International ceramic science and technology con- 

= (2nd), Orlando, FL (USA), 12-15 Nov 1990. 
ponsored by Department of Energy, Washington, DC. 


The importance of closely controlling the furnace at- 
mosphere during processing of YBa(sub 2)Cu(sub 
3)O(sub 7-x) (YBCO) was examined. The stability of 
YBCO during sintering was studied as a function of 
CO(sub 2) partial pressure in CO(sub 2) containing 
O(sub 2) gas mixtures. The zero-field critical current 
density, J(sub c), decreased with increasing CO(sub 2) 
partial pressure, and ultimately reached zero, even 
though Meissner effect measurements showed that 
the bulk of the samples with zero transport J(sub c) 
remained superconducting. Transmission electron mi- 
croscopy of materials sintered in O(sub 2) atmos- 
pheres containing various levels of CO(sub 2) clearly 
showed the extent of grain boundary degradation. 
Binder removal from plastically processed supercon- 
ductors, such as wires and coils give off harmful gases 
such as CO(sub 2), and H(sub 2)O. The wires and coils 
can be fired successfully if the furnace atmosphere is 
carefully controlled. It was found that the use of re- 
duced total pressure during binder burn-out and sinter- 
ing prevents the decomposition of YBCO. 12 refs., 6 
figs., 2 tabs. 


150,607 

DES1010974/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Siow positron studies of hydrogen activation/pas- 
sivation on SiO2/Si(100) interfaces. 

K. G. Lynn, and P. Asoka-Kumar. 1991, 20p BNL- 
45987, CONF-910284-3 

Contract AC02-76CH00016 

Japan Atomic Energy Research Institute (JAERI) 
workshop on positron s; ore Tokyo (Japan), 
28 Feb - 1 Mar 1991. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The hydrogen atoms are one of the most common im- 
purity species found in semiconductor systems owing 
to its large diffusivity, and are easily incorporated 
either in a controlled process like in ion implantation or 
in an uncontrolled process like the one at the fabrica- 
tion stage. Hydrogen can passivate dangling bonds 
and dislocations in these systems and hence can be 
used to enhance the electrical properties. In a SiO(sub 
2)/Si system, hydrogen can passivate electronic 
states at the interface and can alter the fixed or mobile 
charges in the oxide layer. Since hydrogen is present 
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in almost all of the environments of SiO(sub = 
wafer fabrication, the activation energy of — 
atoms is of paramount importance to a proper under- 
standing of SiO(sub 2)/Si based devices and has not 
been measured on the technologically most important 
Si(100) face. There are no direct, nondestructive meth- 
ods available to observe hydrogen injection into the 
oxide layer and subsequent diffusion. This study uses 
the positrons as a “sensitive”, nondestructive probe to 
observe hydrogen interaction in the oxide layer and the 
interface region. We also describe a new way of char- 
acterizing the changes in the density of the interface 
states under a low-temperature annealing using posi- 
trons. 9 refs., 6 figs. 


150,608 
DE91011180/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Strength/grain-size relationships and_ internal 
stresses in YBa2Cu30(x) superconductors. 

J. P. Singh, R. A. Guttschow, D. S. Kupperman, J. T. 
Dusek, and R. B. Poeppel. 1991, 25p ANL/CP- 
71113, CONF-910202-11 

Contract W-31109-ENG-38 

Annual meeting and exhibition of the Minerals, Metals 
and Materials iety (TMS), New Orleans, LA (USA), 
17-21 Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 


Extruded wires of YBa(sub 2)Cu(sub 3)O(sub x) 
(YBCO) superconductors were sintered at various 
temperatures and oxygen partial pressures for differ- 
ent times to obtain different microstructures. A de- 
crease in average grain size from (approximately)23 to 
(approximately)4 (mu)m resulted in a corresponding in- 
crease in strength from (approximately)85 to (approxi- 
mately)195 MPa. The increase in strength with de- 
creasing grain size results from a decrease in the re- 
sidual tensile stresses due to grain anisotropy. These 
results are consistent with the variation of internal re- 
sidual strain with grain size measured by a neutron dif- 
fraction technique. 14 refs., 1 fig. 


150,609 
DE$1011197/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Microscopy of semiconducting materials. Foreign 
trip report, March 21, 1991-April 5, 1991. 

Progress rept. 

S. J. Pennycook. 26 Apr 91, 23p ORNL/FTR-3884 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The purpose of the trip was to present an invited talk at 
the 7th Oxford Conference on Microscopy of Semicon- 
ducting Materials entitied, ‘High-Resolution Z- Con. 
trast Imaging of Heterostructures and Superlattices,” 
(Oxford, United Kingdom) and to visit VG Microscopes, 
East Grinstead, for discussions on the progress of the 
Oak Ridge National Laboratory (ORNL) 300-kV high- 
resolution scanning transmission electron microscope 
(STEM), which is currently on order. The traveler also 
visited three other institutions with 100-kV STEMs that 
either have or intend to purchase the necessary modi- 
fications to provide Z-contrast capability similar to that 
of the a ORNL machine. Specifically, Max- 
Planck Institut fuer Metallforschung (Stuttgart, Germa- 
ny); Cambridge University, Department of Materials 
Science and Metallurgy (Cambridge, United Kingdom); 
and Cavendish Laboratory, Cambridge University 
(Cambridge, United Kingdom) were visited. In addition, 
discussions were held with C. Humphreys on the pos- 
sibility of obtaining joint funding for collaborative re- 
search involving electron beam writing and Z-contrast 
imaging in the Cambridge and Oak Ridge STEMs, re- 
spectively. 10 refs. 


150,610 
DE$1011416/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Connections between magnetism and supercon- 
ductivity in UBe13 doped with thorium or boron. 
R. H. Heffner, H. R. Ott, A. Schenck, J. A. Mydosh, 
and D. E. MacLaughlin. Jun 91, 34p LA-UR-91-1381, 
CONF-910608-1 

Contract W-7405-ENG-36 

Joint magnetism and magnetic materials (MMM/IN- 
TERMAG) conference (5th), Pittsburgh, PA (USA), 18- 
21 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


Magnetism and superconductivity appear to be inti- 
mately connected in the heavy electron (HE) super- 
conductors. For example, it has been conjectured but 
not proven that the exchange of antiferromagnetic 


spin fluctuations are responsible for pairing in HE su- 
perconductors. In this paper we review recent results 
in U(sub 1-x)Th(sub x)Be(sub 13), where specific heat, 
lower critical field and zero-field (mu)SR measure- 
ments reveal another second-order phase transition to 
a state which possesses small-moment magnetic cor- 
relations for 0.019 (le) (times) (le) 0.043. We present a 
new phase diagram for (U,Th)Be(sub 13) which indi- 
cates that the superconducting and magnetic order 
parameters are closely coupled. A discussion of the 
nature of the lower phase is presented, including the 
consideration of a possible magnetic superconducting 
state. When UBe(sub 13) is doped with B (UBe(sub 
12.97)B(sub 0.03)) the Kondo temperature is de- 
creased and the specific heat jump at the supercon- 
ducting transition temperature is significantly en- 
—— However, (mu)SR measurements reveal no 

——— signature in UBe(sub 12.97)B(sub 0.03), 
unlike the case for Th doping. The correlation between 
changes in the Kondo temperature and changes in the 
superconducting properties induced by B doping pro- 
vide evidence for the importance of magnetic excita- 
tions in the superconducting pairing interaction in 
UBe(sub 13). 


150,611 


DE91011448/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Differential equation approach to minor loops in 
the Jiles-Atherton hysteresis model. 

K. H. Carpenter. Apr 91, 18p UCRL-CR-106986 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Jiles and Atherton, in a series of papers, present phys- 
ically based differential equations for magnetization in 
ferromagnetic materials. However, if one directly 
solves their differential equations the minor loops ob- 
tained can have negative slopes, which is a non-physi- 
cal behavior. Only one of their papers gives a method 
for obtaining minor loops, and the method does not 
use a differential equation, but requires a priori knowl- 
edge of the loop turning points in order to obtain a 
scale factor and offset which allow a portion of a major 
loop to serve as a portion of a minor one. In this paper 
the reason for the failure of the original differential 
equations to yield physical minor loops is explained, 
and a modified solution for minor loops is presented 
which retains the features of Jiles and Atherton’s 
minor loops, but only requires knowledge of the initial 
point on each portion of the loop to obtain the solution. 
This yields a general differential equation formulation 
for the Jiles-Atherton theory that can be used with cir- 
cuit simulations having arbitrary excitations and initial 
conditions for ferromagnetic components. 5 refs., 3 
figs. 


150,612 


DE91011749/GAR 

Argonne National Lab., IL. 

Critical current and flux pinning by crystal defects 

in melt-textured YBa2Cu30(x). 

D. Shi, K. C. Goretta, J. G. Chen, and A. C. Biondo. 
1990, 25p ANL/CP-72075, CONF-901 125-17 

Contract W-31109-ENG-38 

International ceramic science and technology con- 

= (2nd), Orlando, FL (USA), 12-15 Nov 1990. 
ponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


Sintered YBa(sub 2)Cu(sub 3)O(sub x) bars 50 mm in 
length have been partially melted to develop highly 
textured microstructures. The bars exhibited large 
magnetic hysteresis and transport J(sub c) values rela- 
tive to conventional bulk YBa(sub 2)Cu(sub 3)O(sub x). 
Transmission electron microscopy observations re- 
vealed unique grain boundary features which are 4 
to be responsible for reduced weak-link effects. A hig 
concentration of dislocations and some Y(sub 
2)BaCuO(sub 5) particles were present in sample mat- 
rices. After high-temperature annealing, the intragran- 
ular J(sub c) of the melt-textured material was consid- 
erably reduced. This reduction in J(sub c) suggested 
that crystal defects such as dislocations were respon- 
sible for the iba yd flux pinning in the melt-textured 
samples. 16 refs., 5 figs. 


150,613 


DE91011910/GAR 
Lawrence Berkeley Lab., CA. 


PC A03/MF A01 





inPtIOO} reactions between thin films of Co and 
n ‘ 

M. Ben-Tzur, K. M. Yu, and E. E. Haller. Nov 90, 18p 
LBL-29270, CONF-901105-120 

Contract AC03-76SF00098 

Fall meeting of the Materials Research Society (MRS), 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


The interfacial reactions between thin films of Co and 
single crystal InP have been studied. The reaction be- 
tween the Co and the InP substrate already start in the 
as-deposited state to form In and P rich compounds. 
During annealing at 250(degrees)C for 30 min., phase 
separation takes place. In addition to unreacted Co, 
we find Co rich compounds, a Co-P compound in con- 
tact with the substrate, and Co-in compound in contact 
with the metal layer. The general morphology appears 
to be stable up to 500(degrees)C. At higher tempera- 
tures (500--600(degrees)C) P is released from the sub- 
strate. CoP(sub 4), Co(sub 2)P, Coln(sub 2) and In 
were detected by x-ray diffraction. At this stage the re- 
action is no longer uniform. 9 refs., 4 figs. 


150,614 

DE91621841/GAR PC A03/MF A0i 

— Centre for Theoretical Physics, Trieste 
taly). 

Model for the roughening of reconstructed sur- 

faces: Finite-size study and phase diagram. 

J. Kohanoff, G. Jug, and E. Tosatti. Dec 89, 27p IC- 

89/403 

U.S. Sales Only. 


We present a novel solid-on-solid model loosely mim- 
icking the structural properties of reconstructing 
fec(110) solid-vapour interfaces. The model allows for 
the study of the interplay between the reconstruction 
and roughening phase transitions. A numerical finite- 
size transfer-matrix study of the model yields a phase 
diagram where roughening takes place above recon- 
struction, confirming the picture advocated by a relat- 
ed study of Villain and Vilfan for Au(110). The nature of 
both phase transitions is also investigated. (author). 25 
refs, 4 figs. (Atomindex citation 22:024088) 


150,615 
DE91621865/GAR PC A04/MF A01 
Science and Engineering Research Council, Chilton 
ene. Rutherford Appleton Lab. 
Guinean and chemistry of materials from neutron 
raction and vow too 
U. — and S. W 


U.S. Sales Only. 


A short introduction to the powerful techniques of neu- 
tron diffraction and spectroscopy is illustrated largely 
with achievements by Swedish researchers in the past 
few years. Background material on sources and instru- 
mentation is included, together with a directory of fa- 
cilities routinely available to the Swedish scientific 
community. (author). (Atomindex citation 22:024115) 


‘Opy. 
. Lovesey. Nov 90, 67p RAL- 


150,616 

DE91622493/GAR PC A03/MF A01 
Nordisk Inst. for Teoretisk Atomfysik, Copenhagen 
(Denmark). 

Two dimensional vortex fluctuations in the non- 
linear br gece characteristics for high tem- 
perature superconductors 

H. J. Jensen, and P. Minnhagen. 1990, 24p 
NORDITA-90/58-S(prep. ) 

U.S. Sales Only. 


The non-linear current-voltage (|-V) characteristics are 
discussed in terms of thermally activated vortex-anti- 
vortex pairs in the CuO(sub 2)-planes. The interaction 
energy of the two vortices in a pair grows linearly with 
their separation due to the interplane coupling. This 
linear interaction gives rise to a critical current which 
decreases linearly with the temperature. The I-V char- 
acteristic has the ,~ V(proportional _to)I{I-I(sub 
c))(sup (alpha)(T)-1). Comparisons with experiments 
on YBaCuO are uae We suggest that the |-V 
data in case of a magnetic field may be associated 
with a thermal vortex-unbinding transition. (orig.). (Ato- 
mindex citation 22:025439) 


150,617 

DE91749068/GAR PC A03/MF A01 
CEA Centre d'Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Lab. Leon Brillouin. 


Neutron depolarization by vortices in 
YBa2Cu30 
D. Petioand, B. Gillon, |. Mirebeau, G. Parette, and 
pA Collin. 1990, 14p CEA-CONF-10346, CONF- 

411 


International conference on transport properties of su- 
- - maeaa Rio de Janeiro (Brazil), 29 Apr - 4 May 


U. s. Sales Only. 


The neutron spin depolarization technique has been 
used to investigate the mixed state in a single crystal 
of YBa(sub 2)Cu(sub 3)O(sub 7). The polarization of 
the transmitted beam has been measured as a func- 
tion of temperature and field in both H parallel to c and 
H perpendicular to c configurations. When the sample 
is cooled in a constant external field, no depolarization 
is observed for fields up to 0.4 T. However a variation 
of the field from a zero field cooled state causes a 
strong depolarization of the neutrons even for moder- 
ate fields. The beam can recover an increasing polar- 
ization if the temperature is then raised above a char- 
acteristic temperature. (ERA citation 91:010467) 


150,618 

DE91749075/GAR PC A03/MF AO1 
CEA Centre d’Etudes Nucleaires de Grenoble 
(France). Dept. de Recherche Fondamentale. 
Moessbauer spectroscopy on actinides. 

M. Boge. 1988, 24p CEA-CONF-10343 

Latin American conference on the applications of the 
Moessbauer Effect (1st), Rio de Janeiro (Brazil), 31 
Oct - 4 Nov 1988. 

U.S. Sales Only. 


The wide spatial extend of the 5f electrons leads a 
broad spectrum of chemical and physical properties, in 
particular magnetic, in compounds of light actinides. 
Their behaviour goes from the localized magnetism of 
lanthanides to the itinerant magnetism often found in 
transition metals compounds. One parameter which 
strongly influences the magnetic character is the acti- 
nide-actinide distance. Moessbauer spectroscopy of 
the 59.5 KeV resonance in (sup 237) Np allows a de- 
tailed study of local magnetic properties of the Np ion. 
Some results are presented on compounds of different 
crystallographic structure, showing the large variety of 
magnetic properties. (ERA citation 91:011240) 


150,619 

MIC-91-03178/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 
Characterization of Y-Ba-Cu-O high temperature 
superconductors. 

Report no. 90-67-K. 

P. Mayer, and E. DiBlasio. c1990, 40p 


The objective of this program was to develop a capa- 
bility to characterize structural and microstructural 
properties of high temperature superconductors 
(HTSC). The developed materials characterization ca- 
pability permits the reliable evaluation of components 
and devices of potential benefit. The techniques and 
methods developed were used to characterize HTSC 
materials made at the Ontario Hydro Research Divi- 
sion and acquired from a commercial supplier. 


150,620 
N91-22465/9/GAR PC A04/MF A01 
Ohio State Univ., Columbus. 

Full Field, 3-D Velocimeter for Microgravity Crys- 
tallization Experiments. 

Final Report. 

R. S. Brodkey, and K. M. Russ. Fal 91, 57p NAS 
1.26:188147, YNASA- CR-188147 

Contracts NAG3-1039, RF PROJ. 767435/722039 
Original Contains Color Illustrations. 


The programming and algorithms needed for imple- 
menting a full-field, 3-D velocimeter for laminar flow 
systems and the appropriate hardware to fully imple- 
ment this ultimate system are discussed. It appears 
that imaging using a synched pair of video cameras 
and digitizer boards with synched rails for camera 
motion will provide a viable solution to the laminar 
tracking problem. The algorithms given here are 
simple, which should s processing. On a heavily 
loaded VAXstation 3100 the particle identification can 
take 15 to 30 seconds, with the tracking taking less 
than one second. It seeems reasonable to assume 
that four image pairs can thus be acquired and ana- 
lyzed in under one minute. 


150,621 
N91-22843/7/GAR PC A07/MF A01 


150,625 


PHYSICS 
Solid State Physics 


Tochetaehe Univ. Eindhoven (Netherlands). 
esolution Low-Energy Electron 


Pe D. Thesis. 
A. G. Roosenbrand. 16 Nov 90, 137p ETN-91-99185 


The basics and applications of HR-LEED (High Reso- 
lution-Low Energy Electron Diffraction), an experimen- 
tal technique to obtain + rg and quantitative in- 
formation on the morp — crystal sur- 
faces, are Gatwaned. ty San aes An LEED the morpho- 
logical characteristics can be obtained on a length 
scale ranging from interatomic distances up to several 
hundreds of nanometers. The kinematic theory of HR- 
LEED is reviewed and some instrumental aspects of 
the setup are discussed. A comparative study between 
HR-LEED and the Scanning Tunneling Mi 

(STM) is presented. HR-LEED experiments on epitax- 
ially grown GaAs (001) surfaces are described. Inter- 
esting sputter phenomena and the surface morpholo- 
gy of the arsenic rich (1 by 1) GaAs (001) surface are 
discussed. The diffraction features as observed in the 
transition region between the two arsenic rich (1 by 1) 
and (2 by 4) surfaces are described. 


150,622 


N91-22870/0/GAR PC AO5/MF A01 

UKAEA Atomic fy nen, Establishment, Har- 

well ——_—* Non-Destructive Testing Centre. 

Review of Theoretical and E: Work on 

the Structure of oe i, _ and 
riattices with Ext 


Ss. Se dain J. R. Willis, and R. Bullough. Sen 89, 79p 
AERE-R-13657 : 


A review of theoretical and experimental work on the 
structure of Ge(x)Si(1-x) strained layers and — 
tices is presented with extensive bibliography. The fol- 
lowing subject areas are covered: (1) theory of strain 
energy, dislocation energy and critical layer thickness 
of lattice mismatched ic Ge(x)Si(1-x) 
layers; (2) measurements of strain, critical layer thick- 
ness and temperature effects with comparison of ex- 
perimental and theoretical results; (3) energies, stabili- 
ty and critical thickness of superiattices; and (4) sum- 
mary of important results. 


150,623 


N91-22883/3/GAR PC A10/MF A02 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Cologne (Germany, F.R.). Inst. fuer Raumsimula- 
tion. 


Vortragskurzf gen und Teiinehmerforum der 
4. Sommerschule Mik oem (Fourth 
Summer School on Microg: Sum- 
maries and Forum Lectures). 

G. Otto. Aug 90, 204p IB-333-90/10, ETN-91-99077 
In English and German. Conference Held in Cologne, 
Fed. Republic of Germany, 5-8 Jun. 1990. 





No abstract available. 


150,624 


N91-22886/6/GAR 

(Order as N91-22883/3/GAR, PC a 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Cologne (Germany, F.R.). Inst. fuer Werkstoff- 
Forschung. 
Grundlagen des Kristallwachstums, 1 (Principles 
of Crystal Growth | Part 1). 
B. O. Hildmann. Aug 90, 13p 
Text in German. In Its Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 21-33. 


A definition is given for 7 monocrystals, ideal 
crystals, and real crystals. Symmetries are shown from 
patterns. The link between crystal growth science and 
other disciplines, such as flow mechanics is outlined. 
The principles of crystal descriptions are shown from 
pattern models. Phase diagrams are described as the 
most im nt tool for crystal growth. Various types of 
= diagrams are presented. The diffusion boundary 
layer is focused. 


150,625 


N91-22887/4/GAR 
(Order as N91-22883/3/GAR, PC oar +3 


Freiburg Univ. (Germany, F.R.). 
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PHYSICS 
Solid State Physics 


Grundlagen des Kristallwachstums, 2 (Principles 
of Crystal Growth, Part 2). 

K. W. Benz. Aug 90, 3p 

Text in German. In Dir, Fourth Summer Schoo! on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 35-37. 


Subjects covered are: directional solification, growing 
kinetics, zone melts, distribution coefficient, constitu- 
tional undercooling and doping agent striations. A tel- 
lurium segregation curve and a comparison between 
simple solidification and zone solidification are given. 


150,626 
N91-22888/2/GAR 

(Order as N91-22883/3/GAR, PC A10/MF 

A02) 

Freiburg Univ. (Germany, F.R.). Kristallographisches 
Inst. 
Zuechtungsverfahren (Growing Process). 
K. W. Benz. Aug 90, 6p 
Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 39-44. 


The monocrystal eae process is outlined. Growing 
from melts and Bridgeman growing are described. 
Liquid phase epitaxy and solution zone extraction for III 
to V semiconductors are determined. Results are 
given for the growing of Ill-V semiconductors: A televi- 
sion program on gallium arsenide is presented. 


150,627 
N91-22889/0/GAR 

(Order as N91-22883/3/GAR, PC A10/MF 

A02) 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Cologne (Germany, F.R.). Inst. fuer Werkstoff- 
Forschung. 
Physikalische Eigenschaften und Realstrukturen 
ip ge Properties and Real Structures). 
Hildmann. Aug 90, 10p 

Text in German. In Its Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 45-54. 


The geometry of crystal defects is considered. The 
chemical imperfections correspond to point defects. In 
the framework of the experiments conducted on crys- 
tal growth of semiconductor crystals in space, doping 
and structural homogeneity for mixed crystallization 
and minimum structural defects is discussed. Physical 
properties in anisotropic media are described. 


150,628 
N91-22890/8/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 
A02 


Giessen Univ. (Germany, F.R.). Physikalisches Inst. 
(1). 


Stroemungen in Schmeizen und Marangoni-Kon- 
— (Flows in Melts and Marangoni Convec- 
tion). 

D. Schwabe. Aug 90, 18p 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 55-72. 


The transport processes in the main phase, in particu- 
lar the melts and the gravity in the convective transport 
process are considered. The fundamental meaning of 
convection in the technique of crystal growth is ex- 
plained in general. The meaning of special convection 
phenomena is discussed in detail. Particular attention 
is given to Marangoni convection under microgravita- 
tion. 


150,629 
N91-22891/6/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 
A02 


——s Univ. (Germany, F.R.). pgome ute; 


Ergebnisse vo ht t 
im Weltraum neous e of t Crystal Town Experi- 
ments in Space). 

A. Croell. Aug 90, 12p 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 73-84. 


The results described concern experiments on the in- 
fluence of convection flows on the doping agent distri- 
bution in silicon and germanium as technically impor- 
tant semiconductor elements. The process for melting 
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growth of semiconductor crystals is described. Doping 
agent inhomogeneities in silicon and germanium are 
given. Growth experiments for silicon and germanium 
under microgravity are described. 


150,630 


N91-22892/4/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 
A02) 


Frankfurt Univ. (Germany, F.R.). 

Einkristalline Hochtemperatur-Supraleiter (Mono- 
crystalline High Temperature Superconductor). 

W. Assmus. Aug 90, 14p 

In English and German. In Dir, Fourth Summer School 
on Microgravity: Conference Summaries and Forum 
Lectures p 85-98. 


Crystal growth of YBa2Cu307 high temperature super- 
conductors is discussed. The lack of a proper crucible 
material, the tetragonal/orthotrombic phase transfor- 
mation twinning, and the necessity of oxygen loading 
make it difficult to grow a perfect monocrystal. The 
present most favorable growing process is a quasi cru- 
cible free method. Working under microgravity is 
shown to be of interest when growing high tempera- 
ture superconductor crystals. In such conditions great- 
er melts can be floated without crucible material 
through an ultrasonic field. Perfect monocrystals can 
be obtained by a slow cooling. 


150,631 
N91-22894/0/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 
A02 


) 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
Thermische Analysen Zur Experimentvorbereitung 
AM Beispiel Eines Spiegelofens (Thermal Analyses 
for Experiment Preparation with the Example of a 
Mirror Furnace). 
H. P. Schmidt. Aug 90, 9p 
Text in German. In Its Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 113-121. 


The thermal model of the mirror furnace allows the 
prediction of the temperature profile on a reference 
specimen. The influence of gaseous atmosphere is ex- 
amined. The measuring technique is improved by ra- 
diometry and a reference specimen with a movable 
temperature sensor. The models are used on ‘genu- 
ine’ crystal specimens. The temperature depends on 
surface properties, thermal conductivity, and specific 
heat. The problem of latent heat in the melting zone is 
examined. The thermal analyses are to be used in the 
experiments for the first European Retrieval Carrier 
(EURECA) Mission. 


150,632 
N91-22896/5/GAR 

(Order as N91-22883/3/GAR, PC A10/MF 

A02) 

Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Cologne (Germany, F.R.). Inst. fuer Werkstoff- 
Forschung. 
Untersuchungen zur Form der Fest-Fluessig Pha- 
senfront Beim Bridgman-Stockbarger Verfahren 
(Investigation of the Shape of the Solid-Liquid 
a ront in the Bridgman-Stockbarger Proc- 
ess). 
U. Moeller. Aug 90, 2p 
Text in German. In Its Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 133-134. 


The shape (for example the curvature) of the solid- 
liquid phase front is an important parameter which in- 
fluences crystal quality in the crystal growth of semi- 
conductor materials with the Bridgeman-Stockbarger 
process. The dependency of the phase front shape on 
its positions in the baffle was calculated by several 
working groups. The differences between calculation 
and experimentation result from the different boundary 
conditions. The gradient region in the experiment is 
three times as big as in the calculations. 


150,633 
N91-22898/1/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 


2) 
i a Univ. (Germany, F.R.). Kristallographisches 
nst. 


Einkristallzuechtung von CulnSe2 (CulnSe2 Mono- 
crystal Growth). 

A. Baldus. Aug 90, 2p 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 139-140. 


Synthesis manufacture of CulnSe2 is described. The 
advantage of the process is that the mixing propor- 
tions of the binary compounds Cu2Se and In2Se3 can 
be variegated. The crystal _— process using the 
Bridgman Method and the Traveling Heater Method 
(THM) are carried out in a mirror furnace. 


150,634 
N91-22899/9/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 


2) 
Martin-Luther-Univ. Halle-Wittenberg, Halle (German 
D.R.). Sektion Physik. 
Untersuchunbgen zur a von Teliur in 
BiSbTe3 (Examination of the Segregation of Tellu- 
rium in BiSbTe3) 
P. Reinshaus, and H. Suessmann. Aug 90, 4p 
Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 141-144. 


The segregation profiles of tellurium are obtainable by 
measurement of the local Seebeck coefficient. The 
Favier model describes the segregation and allows the 
determination of the model parameter. The distribution 
coefficient is situated over the thermodynamical equi- 
librium value. The concentration compensation in the 
melt is convective and diffusive, so that a thorough 
convective mixing of the melt can be closed. 


150,635 
N91-22900/5/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 


02) 
Freiburg Univ. (Germany, F.R.). Kristallographisches 
Inst. 


Thermoanalytische und Elektrische Untersuchun- 
gen an Dem Halbeliter TiISbSe2 (Thermoanalytic 
and Electric Analyses of the TISbSe2 Semiconduc- 


tor). 

M. Salk, K. Wacker, J. Fischer, and V. Kraemer. Aug 
90, 4p 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 145-148. 


The phase transformations were examined using Dif- 
ference Thermal Analysis (DTA), dilatometry and 
powder diffractometry. The existence of a Room Tem- 
perature (RT) phase, High Temperature (HT) phase 
and dual metastable phase was detected. During heat- 
ing the RT phase is submitted to phase transformation. 
During cooling the HT phase results from a phase tran- 
sition. The electrical properties depend strongly on the 
doping. Crystals are grown according to the horizontal 
Bridgman process, under defined selenium vapor 
pressure. The layer arrangement of the RT phase for 
TiSbSe2 is represented. 


150,636 
N91-22901/3/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 
‘A02) 


Bonn Univ. (Germany, F.R.). 

Gerichtete Erstarrung des Eutektischen Systems 
Lif-LiBaF3 (Directional Solidification of the Lif- 
LiBaF3 Eutectic System). 

K. Dupre, and M. Neuroth. Aug 90, 4p 

Contract BMFT-01-QV-89873 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 149-152. 


Chemical and physical properties of the system and its 
components are tabulated. A review of the various ex- 
periment parameters obtained in the various tests is 
given. The growth is carried out according to the Bridg- 
man-Stockbarger process. A process is developed for 
the measurement of eutectic structure, using a semi 
automatic image analysis. 


150,637 
N91-22903/9/GAR 
(Order as N91-22883/3/GAR, PC on o2) 


Technische Hochschule Aachen (Germany, F.R.). 





Gerichtete Erstarrung von Waessrigen Loesungen 
(Directional Solidification of Aqueous Solutions). 
B. Nunner. oo Ne 4p 

Contract DFG-RA-335/5-1 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 155-158. 


Different types of freeze beds were designed in con- 
nection with a microscope, in order to develop a cryo- 
microscope. A new concept for such a freeze bed de- 
veloped for the directional solidification of specimens 
is described. It is a direct realization of the crystal 
growing Bridgman process. As the ice front is station- 
ary in laboratory coordinate systems, on account of the 
stationary temperature profile, the dynamic develop- 
ment of the ice front can be directly examined, using a 
Ta or a video system. A model based on an 
NaCl H20 system was built, in good agreement with 
measurements. 


150,638 
N91-22904/7/GAR 
(Order as N91-22883/3/GAR, PC — 


) 
Max-Planck-inst. fuer Festkoerperforschung, Stuttgart 
(Germany, F.R.). 
Kinetic Striations in Earth- and Space-Grown Semi- 
conductor Crystals. 
E. Bauser, and Y. C. Lu. Aug 90, 2p 
In Dir, Fourth Summer School on Microgravity: Confer- 
ence Summaries and Forum Lectures p 159-160. 


It is shown that the genesis of the kinetic striations is 
closely related to particular morphologic features of 
the growth interface, such as shallow terraces and val- 
leys. Methods to identify kinetic striations in Earth 
grown crystals are described. Since microsegregation 
effects are not alleviated in a gravitationiess environ- 
ment, kinetic striations are expected to be residual stri- 
ations in space grown crystals. An adequate control of 
the kinetics of growth steps is necessary to obtain stri- 
ation free crystals on Earth and in space, and all kinds 
of convection are to be respectively reduced and elimi- 
nated. 


150,639 
N91-22905/4/GAR 
(Order as N91-22883/3/GAR, PC — 
2 


) 
Akademie der Wissenschaften der DDR, Berlin. Inst. 
fuer cer heir 
Untersuchungsergebnisse zur Instationaeren Kon- 
vektion von Vertikal, Thermisch Instabil Angeord- 
neten Bi-Sb-Te-Schmeizen (Results of Examina- 
tion of ay wna | Convection of Vertical Thermally 
Unstable Bi-Sb-Te Melts). 
R. Kuhl, F. Koenig, and R. Roestel. Aug 90, 4p 
Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 161-164. 


Using a vertical destabilizing crystal growth arrange- 
ment, the characterization of the hydrodynamic behav- 
ior of Bi-Sb-Te alloys is obtained under the form of a 
dependency of the critical Rayleigh number on the 
melt geometry ratio. Low temperature gradients and 
greater geometry ratios direct to a greater hydrody- 
namic stability and allow microinhomogeneities to be 
avoided under the form of growth striations. 


150,640 
N91-22906/2/GAR 
(Order as N91-22883/3/GAR, PC A — ad 


) 
Giessen Univ. (Germany, F.R.). Physikalisches Inst. 
(1) 


Measurement of the Critical Ma Number Versus Pr 
Number in Floating Zone. 

D. Shwabe, X. Da, and A. Scharmann. Aug 90, 5p 

In Dir, Fourth Summer School on Microgravity: Confer- 
ence Summaries and Forum Lectures p 165-169. 


A tendency of Prandtl (Pr) number variation with Mar- 
angoni (Ma) number was shown. An experiment was 
ye to confirm this theory. Paraffins were chosen 
as the working liquids. The change of temperature 
near the zone surface was measured in order to detect 
the transition point of convection developing from 
stable state to oscillating flow. Final results showed 
the critical Ma number depending on the Pr number. 
The theoretical mode! is based on an infinite zone 
length, but only a 3 mm zone was used in the experi- 
ment. For further proof of this model, the experiment 
should be extended to floating zones of alloys. 


150,641 
N91-22907/0/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 
A02) 


Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). 
Zweidimensionale Numerische Simulation von 
Konvekti orgaengen in der Schmeize Beim 
Czochralski-Kristaliziehverfahren (LEC) mit Mag- 
netfeld (Two-Dimensional Numerical Simulation of 
Convection Processes for Melts in a Liquid Encap- 
sulated Czochralski (LEC) Arrangement with Mag- 
netic Field). 

M. Hannweber. Aug 90, 6p 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 171-176. 


The action of the magnetic field resulted in a transfer 
from unsteady to steady flow. For crystal rotation an 
additional unsteadiness occurred only at very high ro- 
tation rates. The consideration of the melt meniscus 
influenced the flow profile. The crucible rotation 
caused no change in the stationary character of the 
solution. A good agreement was found between the 
mathematical model, numerical results and practical 
tests. The magnetic field induced a Lorentz force 
which is used as an additional term in the pulse equa- 
tion. The program used allows the melt geometry to be 
known exactly. 





150,642 
N91-22908/8/GAR 
(Order as N91-22883/3/GAR, PC A10/ME 
02 


) 
Freiburg Univ. (Germany, F.R.). Kristallographisches 
Inst. 


Anwendung der Finite-Differenzen-Methode Auf 
die Berechnung von Temperaturverteilungen in 
Zuechtungsampullen fuer Spiegeloefen (Applica- 
tion of the Finite Difference Method to the Caicula- 
tion of Temperature Distributions in Growth Am- 
Se for Mirror Furnaces). 
. Lexow. Aug 90, 2p 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 177-178. 


The mathematical model requirements are defined for 
growth ampoules. The boundary conditions deal with 
the mirror reflexion degree, the specimen, the lamp 
and ampoule alignment, the quartz glass, the light 
source, and the calculation of the heat transfer in the 
solution zone. Calculation results are compared to 
growth results. 


150,643 
N91-22911/2/GAR 
(Order as N91-22883/3/GAR, PC A10/MF 


) 
Freiburg Univ. (Germany, F.R.). Kristallographisches 
Inst. 


Heizereinheit des Zmf: Ein Widerstandsbeheizter 
Zehnzoenofen (Heater Unit of the Zone Melting Fa- 
cility (ZMF): A Resistance Heated Ten Zone Fur- 
nace). 

R. Schwarz. Aug 90, 2p 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 191-192. 


The Zone Melting Facility (ZMF) was designed as a 
modular growth unit for terrestrial operation and for fur- 
ther use under reduced gravity in a Spacelab or Co- 
lumbus experimental plant. The ZMF heater is de- 
scribed. The flexible use of the heating zones allows 
the adjustment of very flat temperature gradients up to 
steep profiles. Such a profile is shown for corundum. 
The ZMF is shown to be a growing unit with which, for 
small power consumption, growing conditions can be 
adjusted. 


150,644 
N91-22912/0/GAR 
(Order as N91-22883/3/GAR, PC anne 


Karlsruhe Univ. (Germany, F.R.). 

Kristalizuechtung in Karisruhe (Crystal Growth in 
Karisruhe). 

R. W. Koch. Aug 90, 4p 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 193-196. 


The tasks of the laboratory for crystals and materials 
are presented. Monocrystal growth, characterization, 


150,647 


PHYSICS 
Solid State Physics 


and growth kinetics were studied. A lecture given on 
the measurement of diffusion coefficients under 
weightlessness, using shear cell techniques is summa- 
rized. As a result, the diffusion coefficients, with refer- 
ence to various growing concentrations and tempera- 
tures, are determined for several binary and ternary 
systems. 


150,645 

N91-22915/3/GAR PC A06/MF A01 
Technische Univ. Eindhoven (Netherlands). 

Magnetic Behavior of Diluted Magnetic Semicon- 
ductors. 

Ph.D. Thesis. 

H. J. M. Swagten. 1990, 115p ETN-91-99174 
Sponsored by Stichting voor Fundamenteel Onder- 
zoek der Materie. 


The magnetic properties of Diluted Magnetic Semicon- 
ductors (DMS) are discussed. With respect to Mn con- 
taining DMS, focus is on the d-d exchange (J) between 
Mn ions, in particular the strength of J as well as the 
relevance of long range interactions. A family of DMS 
containing Fe instead of Mn is introduced and physical 
effects arising from Fe levels located above the va- 
lence bands, which are not populated in the Mn case, 
are observed. The influence of this on the magnetic 
properties is discussed. The IV-VI group DMS is intro- 
duced. In comparison with II-VI and II-V materials, the 
carrier concentration in these systems is very high, 
leading in some cases to ferromagnetic RKKY interac- 
tions. The ferromagnetic interactions in Pb(1-x- 
y)Sn(y)Mn(x)Te and Sn(1-2)Mn(x)Te strongly depend 
on the carrier density. This phenomena (carrier in- 
duced ferromagnetism) is introduced and recent de- 
velopments are reported. 


150,646 

N91-22916/1/GAR PC A04/MF A01 
Technische Univ. Eindhoven (Netherlands). 

Potential Distribution in the Quantized Hail Effect. 
Ph.D. Thesis. 

P. F. Fontein. 5 Oct 90, 75p ETN-91-99184 
Sponsored by Netherlands Organization for the Ad- 
vancement of Pure Research. 


The current distribution under quantized Hall condi- 
tions in two dimensional electron gases present in 
GaAs/Al(x)Ga(1-x)As heterostructures is investigated. 
The determination and calculation of the current distri- 
bution in inhomogeneous two dimensional electron 
systems is presented. It is argued that innomogenei- 
ties can strongly influence the current distribution in 
high magnetic fields and it is shown that this can lead 
to specific structure in the Shubnikov-de Haas minima 
and to asymmetrical Shubnikov-de Haas peaks. The 
occurrence of quantized Hall plateaus is calculated for 
different types of sample inhomogeneities. Spatially 
resolved measurements of the potential distribution 
using an optical technique are presented. The poten- 
tial distribution is shown to be determined by edge 
charge, which results in step changes of the Hall po- 
tential at the edges. The influence of the presence of 
sample edges on the occurrence of the quantized Hall 
effect is investigated on a Corbino disc subjected to a 
magnetic field. The Hall-conductance of the Corbino 
disc is determined and the presence of inhomogenei- 
ties is found to cause the plateaus to disappear, in 
contrast to what is observed in Hall bar structures. 


150,647 
PATENT-4 983 571 Not available NTIS 
Department of the Navy, Washington, DC. 
Method of Producing YBA2CU306+x Supercon- 
— with High Transition Temperatures. 

atent. 
A. S. Rao, O. P. Arora, and L. F. Aprigliano. Filed 30 
Jan 90, patented 8 Jan 91, 4p AD-D014 836/1, PAT- 
APPL-7-472 008 
Supersedes PAT-APPL-7-472 008. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A method for improving the superconducting transition 
temperature of the MBA2Cu3Ox where M is selected 
from the group —s of Y, Er, Eu, Yb, Dy and Ho 
and where x is a value of from 6 to 7 ceramic by utiliz- 
ing specific sequences of heat treating times and tem- 
peratures in conjunction with the use of silver oxide in 
making superconducting devices or wires for ultimate 
use in motors, generators and electrical circuits. 
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150,648 

PB91-189969 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Gas and Particulate Science Div. 
Fe Implantation in In0.53Ga0.47As/InP. 

Final rept. 

M. V. Rao, D. S. Simons, P. E. by pane N. R. 
Keshavarznia, and J. M. Kuo. 1989, 5; 

Pub. in Jni. of Applied Physics 65, n2 481-485 1989. 


Single and multiple energy Fe ion implants are per- 
formed in n-type InGaAs. Rapid thermal and furnace 
anneals are used to activate the implanted material. 
Surface Fe accumulation, multiple Fe peaks and deep 
in-diffusion of Fe are observed in the secondary ion 
mass spectrometry depth profiles of the implanted ma- 
terial. The crystal lattice perfection of the annealed 
material is evaluated qualitatively by photoreflectance 
measurements. 


150,649 : 
PB91-200865 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Mathematical Analysis Div. 
Numerical Study of Two-Dimensional Crystal 
Growth Forms in the Presence of Anisotropic 
Growth Kinetics. 
a rept. 

L. N. Brush, and R. F. Sekerka. 1989, 23p 
Sponsored ‘by Carnegie-Mellon Univ., Pittsburgh, PA. 
Pub. in Jnl. of Crystal Growth, p419- -441 1989. 


A model of the free growth of a two-dimensional single 
crystal of pure material from an undercooled melt is 
presented. Quasi-steady-state heat flow and aniso- 
tropic interfacial properties couple in the model, gov- 
erning the morphology of the evolving crystal-melt 
interface. The evolution of an initially slightly perturbed 
circular crystal as it grows from the linear into the non- 
linear regime both in the absence and in the presence 
of anisotropic interfacial growth kinetics is studied. The 
calculations show that in the absence of kinetic anisot- 
ropy, splitting of the tip of an initial perturbation occurs. 
For an initial shape consisting of two Fourier compo- 
nents, a resonant growth effect of the high frequency 
Fourier component occurs for special initial configura- 
tions. Furthermore, the overall rate of crystal growth is 
shown to be only of the heat extracted from the system 
and is virtually independent of the interface shape; this 
is a consequence of the quasi-steady state approxima- 
tion to heat flow. In the presence of anisotropic growth 
kinetics, tip stabilization may be observed for certain 
initial conditions. However, a resonant growth effect 
can still act to destabilize the tip even in the presence 
of anisotropic interfacial growth kinetics. 


150,650 

PB91-203117 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Technology Div. 
Switching in High-Tc Superconductor Current 
Transport Measurements. 

Final rept. 

L. F. Goodrich, J. Moreland, and A. Roshko. 1991, 


4p 

Pub. in IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Magnetics 27, n2 p1194- 
1197 Mar 91. 


Switching voltages can occur in four-wire current 
transport measurements of sintered high-T(c) super- 
conductors. These switching voltages are irreversible 
shifts in the voltage-current characteristic of the super- 
conductor that result in multiple branches. The voltage 
along these branches can be very nonlinear as a func- 
tion of current and can be positive or negative in polari- 
ty relative to the current direction. These voltages can 
interface with the correct determination of resistivity 
and critical current density. Experimental data on un- 
aligned sintered Y1Ba2Cu3O(7-delta) which illustrate 
the complex nature of the voltages and the confusion 
they can create are presented. Models based on weak 
links and H(c1) and on other effects, are discussed as 
= observations on NbTi and Nb3Sn based supercon- 
uctors. 


150,651 
PB91-203596 Not available NTIS 
National Bureau of -- arerae (NML), Gaithersburg, 
MD. Surface Science Di 
Method of FIM-FEEM - Preparation of Su- 
conducting and Other Oxides. 
inal rept. 
A. J. Melmed. 1988, 4 
Pub. in Jnl. of Physics 6, p67-71 1988. 


298 VOL. 91, No. 18 


A new method is described for preparation of oxide 
specimens for field-ion and field-electron emission mi- 
croscopy. 


150,652 
PB91-203604 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
a Surface Science Div. 

ress in Field lon Microscopy Imaging of High- 

To perconducting Oxides. 

Final rept. 
A. J. Melmed, R. D. Shull, and C. K. Chiang. 1988, 


p 
Pub. in Jnl. of Physics C6, p459-464 1988. 


Field ion Microscopy (FIM) of many of the new high- 
transition-temperature superconducting oxides has 
become routine. The older La-Sr-Cu-O type and the 
newer R-Ba-Cu-O ('1,2,3’) type, with R= Y, Yb, Sm, 
Gd, Dy, Ho, Er, Pr, Eu or La, consistently image well at 
low temperature in hydrogen FIM and argon FIM at 
~ og! temperatures, and less tenes oe | in neon 
The newest Bi-Sr-Ca-Cu-O type and TI-Ba-Ca-Cu- 
O type can be imaged by hydrogen FIM, but the Bi- 
based specimens thus far have been mechanically 
weak and phase identification in both S poses a 
significant problem. Some details of FIM image inter- 
pretation for the ‘1,2,3’ superconductors are ad- 
dressed in particular, the various degrees of order in 
the images and the question of identity of the imaging 
species. 


150,653 

PB91-203612 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Surface Science Div. 

Atomic Fingerprint of YBa2Cu307-x-Type High- 
Temperature Superconductors Observed by Field 
lon Microscopy. 

Final rept. 

A. J. Melmed, R. D. Shull, C. K. Chiang, and H. A. 
Fowler. 1988, 6p 

Pub. in Materials Science and Engineering 100, pL27- 
L32 Apr 88. 


The _high-transition-temperature superconducting 
oxides YBa2Cu30(7-x), YbBa2Cu30(7-x), 
SmBa2Cu30(7-x) and GdBa2(Cu(0.96)Fe(0.04))30(7- 
x)(0<X<0.05) have been found to exhibit a common, 
unusual but characteristic field ion microscope image 
at low temperatures, due to inhomogeneous field 
evaporation, field ionization or both, Simone b in prefer- 
entially imaged atoms. The characteristically striated 
images enable identification of various lattice defects 
such as dislocations, twin boundaries and grain bound- 
aries. 


150,654 

PB91-203646 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Technology Div. 
Prospects for High Temperature Superconductor - 
Semiconductor Contacts. 

Final rept. 

J. Moreland, J. W. Ekin, and T. Larson. 1991, 7p 
Contract DE-Al05-89ER14044 

Sponsored by Department of Energy, Washington, DC. 
Pub. in Proceedings of ASM International Electronic 
Materials and Processing Congress (3rd), San Francis- 
co, CA., August 20-23, 1990, p195-201 1991. 


Development of high temperature superconductor - 
semiconductor contacts with very low contact resistivi- 
ties is required for microelectronic applications such as 
circuit interconnects or superconductor - semiconduc- 
tor - superconductor (S/Semi/S) proximity effect de- 
vices. Several thin-film depositon methods have been 
developed for forming very low resistance contacts to 
high temperature superconductors. Such a contact 
could potentially be part of a superconductor - semi- 
conductor contact that relies on an intervening normal 
metal, spanning superconductor and semiconductor 
interfaces. Presently the authors are surveying materi- 
als commonly used to make ohmic contacts to Si and 
GaAs for their compatibility with high-temperature su- 
perconductors. Prime material characteristics neces- 
Sary for potential contact structures are (1) low chemi- 
cal reactivity of the intervening materials with high- 
temperature superconductors, (2) limited interdiffusion 
of multilayer constituents, and (3) stable, low contact 
resistivity, ohmic |-V characteristics. 


150,655 


PB91-203653 Not available NTIS 


National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Technology Div. 
Tunneling Stabilized Magnetic Force Microscopy: 
Prospects for Low Temperature Applications to 
Superconductors. 

Final rept. 

J. Moreland, and P. Rice. 1991, 4p 

Pub. in IEEE (Institute for Electrical and Electronics 
Engineers) Transactions on Magnetics 27, n2 p1198- 
1201 Mar 91. 


The authors have recently demonstrated an imaging 
technique referred to as tunneling stabilized magnetic 
force microscopy or TSMFM. TSMFM is performed 
using a scanning tunneling microscope (STM) with a 
flexible, magnetic, tunneling tip in place of the usual 
rigid tunneling tip. TSMFM images are therefore com- 
binations of topography and the magnetic forces be- 
tween the tip and the sample. Room temperature 
TSMFM images of magnetic bit tracks on a hard disk 
have 100 nm resolution and are comparable to Bitter 
patterns made using a ferrofluid. They have built a low 
temperature STM with the hope of getting TSMFM 
images of the flux lattice in superconductors. Prelimi- 
nary TSMFM images of a YBa(2)Cu(3)O(x) (YBCO) 
film (T(c) - 88 K) in a 50 mT field show that relatively 
large magnetic forces are acting on the flexible tip 
while scanning at 48 K. 


150,656 


PB91-203950 Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Boulder, CO. Electromagnetic Technology Div. 

Properties of YBa2Cu307-delta Thin Films Grown 

on Off-Axis-Cut MgO Substrates. 

Final rept. 

S. E. Russek, B. Jeanneret, D. A. Rudman, and J. W. 

Ekin. 1991, 4p 

Pub. in IEEE (Institute of Electrical and Electronics En- 

ee Transactions on Magnetics 27, n2 p931-934 
ar 91. 


A series of YBa2Cu30(7-delta) films has been reac- 
tively sputtered on off-axis-cut MgO substrates. All the 
films were oriented with the c axis normal to the sub- 
strate regardless of substrate orientation, indicating 
that growth dynamics is a major factor influencing film 
orientation on non-lattice-matched substrates. As the 
substrate orientation is moved off the (100) direction 
the films showed a decrease in transition temperature 
and showed properties indicative of an increased den- 
sity of weak links. The films grown on high-angle sub- 
strates showed better properties than the films grown 
on low-angle substrates. Films grown on (110) MgO 
were as good as films grown on (100) MgO. 


150,657 

PB91-205898/GAR 
Amsterdam Univ. (Netherlands). 
Magnetic Interactions in R2Fe14B and Some Other 
R - T intermetallics. 

Doctoral thesis. 

R. Verhoef. 11 Nov 90, 150p 

Errata sheet inserted. 


PC A07/MF A01 


Results are reported of an experimental study of the 
intrinsic magnetic properties of a number of hard-mag- 
netic R-T intermetallic compounds, where R stands for 
a rare-earth metal (La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, 
Er, Tm, Lu or Y) and T stands for a transition metal (Fe, 
Co, etc.). The investigated compounds belong either to 
the R2T14X series of compounds X = B, C or to the 
R2T17 series of compounds. The main attention is di- 
rected to the recently discovered R2T14X type of com- 
pounds. Both series of compounds are characterized 
by large magnetic moments, high magnetic-ordering 
temperatures, large magnetocrystalline anisotropy and 
a strong interaction between the rare-earth and transi- 
tion-metal magnetic sublattices. As a consequence, 
some members of these series of compounds are, in 
principle, suited to serve as starting material for the 
production of permanent magnets. The main attention 
is focussed on crystal-field interactions (magnetocrys- 
talline anisotropy) and the R - T exchange interaction, 
as both interactions determine to a large extent the 
magnetic properties of the compounds under investi- 
gation. 
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150,658 

AD-A234 768/0/GAR PC A07/MF A01 
Pennsylvania State Univ., State College. Applied Re- 
search Lab. 

Wavenumber-Frequency Filtering Characteristics 
of Compliant Layers. 

Technical rept. 

J. E. Phillips, C. B. rays and W. ‘ Hughes. Apr 
91, 131p Rept no. PSU/ARL-TR-91-00. 

Contract NO0039-88-C-0051 


Techniques for the measurement of the wavenumber- 
frequency filtering characteristics of compliant layers 
mounted on an elastic structure and subject to un- 
steady pressures are developed and demonstrated. In 
order to measure the performance of the layer at arbi- 
trary wavenumbers and frequencies, an array of shak- 
ers was fabricated and used to generate a standing 
wavepattern of force where the maximum spectrum 
levels of the input forces could be concentrated at se- 
lected wavenumbers independent of the selected fre- 
quency. Arrays of thin film transducers were designed, 
fabricated, and used to measure the wavenumber-fre- 
quency pressure spectra above and below compliant 
layers. The wave-number frequency admittances of a 
coated and uncoated beam were used to determine 
the effectiveness of compliant layers in reducing the 
vibration response of the beam as a function of waven- 
umber and frequency. The development of the shak- 
ers, transducers, and data processing algorithms is de- 
scribed. Measurement results of the effectiveness and 
pressure transmission loss are presented as functions 
of frequency at different drive wavenumbers for sever- 
al compliant layers with different properties. The pres- 
sure spectra above and below the layers, velocity 
spectra of the beam response, and admittances of the 
coated and uncoated beam are presented and ana- 
lyzed as functions of wavenumber and frequency. 


150,659 

AD-A234 831/6/GAR PC A04/MF A01 

Illinois Inst. of Tech., Chicago. Dept. of Civil Engineer- 

ing. 

+ and Incremental Collapse of Complex 

Structures: A Paradigm for the Fatigue Failure of 

Materials. 

Final rept. 1 Jan 88-31 Dec 90 

ay hy ua and T. Erber. Mar 91, 53p AFOSR- 
91-03 

Grant AFOSR-89-01 71 


The basic objective of this research program is to char- 
acterize the development of material fatigue by means 
of stress-strain hysteresis and acoustic emission 
measurements. We have conjectured that the accu- 
mulation and organization of damage in material fa- 
tigue is similar to the progressive failure of structures 
under cyclic loading. And, specifically, that the endur- 
ance limit of a material in fatigue is the analogue of the 
incremental collapse load of a structure. Since the 
principal features of the service life and failure of struc- 
tures can be completely described by hysteresis meth- 
ods, it is plausible that similar means can be used to 
characterize the inception and organization of micro- 
plastic processes in materials. All of the experimental 
results obtained during the current research program 
confirm these conjectures. 


150,660 

AD-A235 189/8/GAR 
Texas A and M Research Foundation, Coll 
Stabilization and Control Problems in 
Dynamics. 

Final rept. Sep 88-Dec 90. 

b Chen, and J. Zhou. 26 Feb 91, 9p AFOSR-TR-91- 


0264, 
Grant AFOSR-87-0334 


Drs. G. Chen and J. Zhou investigated various prob- 
lems in the analysis, control, optimization and compu- 
tation of structural mechanical systems and distributed 
parameter systems in general. In particular, they devel- 
oped the wave method and boundary element meth- 
ods and uséd functional analysis to study partial differ- 
ential equation models of plates, solids and fluids, and 
other abstract mathematical systems. 


PC A02/MF A01 
je Station. 
tructural 


150,661 

AD-A235 347/2/GAR PC A03/MF A01 
David Taylor Research Center, Bethesda, MD. Ship 
Materials Engineering Dept. 


Relationship of Traditional Damping Measures for 
Materials with High Damping Ca 

Research and development rept. Jan 90-Jan 91. 

E. J. Graesser, and C. R. Wong. Jan 91, 46p Rept 
no. DTRC/SME-91/05 


Simply stated, ogee is the dissipation of energy in 
vibrating systems which results in either the control of 
the amplitude of oscillations or their eventual decay. In 
mechanical systems damping can be classified as pas- 
sive or active. Active damping uses externally applied 
feedback control forces to limit the deformation and 
motion of large structural configurations. Passive 
damping makes use of properties which are inherent to 
the system and which arise from energy dissipation 
taking place within stressed elements of a vibrating 
system or from energy being imparted to a surrounding 
dissipative medium. The passive damping which is of 
interest in this discussion involves mechanically 
stressed materials or structural elements and the 
energy dissipation associated with cyclic strain or 
stress. 


150,662 


N91-22578/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
— VA. Langley Research Center. 

ity-Based Scaling for Correlating Structur- 
on asdiee from Different Analytical Models. 
K. J. Chang, R. T. Haftka, G. L. Giles, and P. Kao. 
Feb 91, 11p NAS 1.15:104042, NASA-TM-104042 
Contract NAG1-224 


A sensitivity-based linearly be scale factor is de- 
scribed used to reconcile results from refined models 
for analysis of the same structure. The improved accu- 
racy of the linear scale factor compared to a constant 
scale factor as well as the commonly used tangent ap- 
proximation is demonstrated. A wing box structure is 
used as an example, with displacements, stresses, 
and frequencies correlated. The linear scale factor 
could permit the use of a simplified model in an optimi- 
zation procedure during preliminary design to approxi- 
mate the response given by a refined model over a 
considerable range of design changes. 


150,663 


N91-22594/6/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Analysis of Some Compliance Calibration Data for 

Chevron-Notch Bar and Rod Specimens. 

T. W. Orange, R. T. Bubsey, W. S. Pierce, and J. L. 

Shannon. 1991, 14p NAS 1.15:104367, E-6167, 

NASA-TM-104367 

Presented at the Symposium on Chevron-Notch Frac- 

ture Test Experience, Indianapolis, IN, 6 May 1991; 

———— by the American Society for Testing and 
jaterials. 


A set of equations describing certain fracture mechan- 
ics parameters for chevron-notch bar and rod speci- 
mens are presented. They are developed by fitting ear- 
lier compliance calibration data. The difficulty in deter- 
mining the minimum stress intensity coefficient and the 
critical crack length is discussed. 


150,664 


N91-22599/5/GAR PC A04/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
er Analysis Part of B2000: A First Evalua- 
tion. 

A. Deboer, and E. Riks. c13 Aug 88, 51p NLR-TR- 
88109-U, ETN-91-99161 

Contract NIVR-01507-N 


A description of the nonlinear package of B2000 is 
given. The set up of the continuation procedure which 
controls the nonlinear calculations is explained. At 
some points the existing continuation procedure was 
modified to enhance its performance. The nonlinear 
package contains a nonlinear rod element and a non- 
linear thick shell element. Different problems were 
analyzed to test the nonlinear elements as well as the 
original and the NLR version of the continuation proce- 
dure. 


150,665 


N91-22600/1/GAR 
Lehigh Univ., Bethlehem, PA. 


PC A13/MF A02 


150,667 


PHYSICS 
General 


Surface and Through Crack Problems in Layered 
Orthotropic Plates. 

Final Report. 

F. Erdogan, and B. Wu. May 91, 280p NAS 
1.26:188188, NASA-CR-188188 

Contract NAG1-713 


An analytical method is developed for a relatively ac- 
curate calculation of Stress Intensity Factors in a lami- 
nated orthotropic plate containing a through or part- 

through crack. The laminated plate is assumed to be 
under bending or membrane loading and the mode 1 
problem is considered. First three transverse shear de- 
formation plate theories (Mindlin’s displacement 
based first-order theory, Reissner’s stress-based first- 
order theory, and a simple-higher order theory due to 
Reddy) are reviewed and examined for homogeneous, 

laminated and heterogeneous orthotropic plates. 

Based on a [a linear laminated plate theory, a 
method by which the stress intensity factors can be 
obtained in orthotropic laminated and heterogeneous 
plates with a through crack is developed. Examples 
are given for both symmetrically and unsymmetrically 
laminated plates and the effects of various material 
properties on the stress intensity factors are studied. In 
order to implement the line-spring model which is used 
later to study the surface crack problem, the corre- 
sponding plane elasticity problem of a two-bonded 
orthotropic plated containing a crack perpendicular to 
the interface is also considered. Three different crack 
profiles: an internal crack, an edge crack, and a crack 
terminating at the interface are considered. The effect 
of the different material combinations, geometries, and 
material orthotropy on the stress intensity factors and 
on the power of stress singularity for a crack terminat- 
ing at the interface is fully examined. The Line Spring 
model of Rice and Levy is used for the part-through 
crack problem. The surface crack is assumed to lie in 
one of the two-layered laminated orthotropic plates 
due to the limitation of the available plane strain re- 
sults. All problems considered are of the mixed bound- 
ary value type and are reduced to Cauchy type of sin- 
gular integral equations which are then solved numeri- 
Cally. 


150,666 

PB91-202812 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
perenne 3 MD. Mathematical Analysis Div. 
Identification of Dynamic Green’s Functions in 
Structural Networks. 

Final rept. 

A. S. Carasso, and E. Simiu. 1989, 8p 

Sponsored by Air Force Office of Scientific Research, 
Bolling AFB, DC., and Directorate of Aerospace Stud- 
ies, Kirtland ‘AFB, NM. 

Pub. in AIAA (American Institute of Aeronautics and 
Astronautics) Jnl. 27, n4 p492-499 Apr 89. 


The paper presents the mathematical and computa- 
tional basis of a method for experimentally identifying 
the dynamic behavior of linear structural systems. The 
method consists of exciting the structure with specific 
pulses and reconstructing the dynamic Green’s func- 
tions by deconvolution of the measured response. The 
reconstruction procedure involves the solution of an ill- 
posed integral equation in the presence of noise. In- 
verse Gaussian functions, which have mathematical 
properties that render the deconvolution problem trac- 
table, are used as probing pulses. Two examples are 
presented for which dynamic Green’s functions are re- 
constructed from synthetic response data: (1) a non- 
dispersive medium consisting of a mechanical slider 
with free body motion, and (2), a network that may be 
representative of a large orbiting structure, with rigidity 
connected torsional members and Timoshenko 
beams. It is shown that residual effects of noise that 
may be detectable in the reconstructed Green’s func- 
tions, are effectively smoothed out when these func- 
tions are used to predict the response to forces such 
as may be induced by control systems. Finally, an ex- 
ample is presented of deconvolution implemented in 
slow motion. 


General 
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AD-A234 580/9/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
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Experiments with Trapped Atoms. 
Annual rept. 1 Feb 90-31 Jan 91. 
D. E. Pritchard. 10 Apr 91, 6p 
Contract N00014-90-J-1642 


Our current objective is to produce an intense slow 
atom beam and trap it in a magnetic trap. The atoms 
will be trapped by the forces of an inhomogenous mag- 
netic field exerted on the magnetic moment of the 
atom. We have in mind several schemes which will 

reatly increase the density in the bottom of the trap. 

lense samples of atoms cooled to microkelvin tem- 
peratures promise to open up new and exciting areas 
of physics. The lower interaction rate of the atoms due 
to their reduced thermal motion, together with the pos- 
sibility of indefinitely long interaction times, make sam- 
ples of trapped atoms ideal for high resolution spec- 
troscopy and for use as atomic frequency standards 
PRI86. High density samples of ultra-cold atoms will 
also make it possible to study interatomic collisions in 
a new regime characterized by a long deBroglie wave- 
length, by the importance of weak forces, and by colli- 
sion durations which are longer than radiative lifetimes 
so that absorption, stimulated and spontaneous radi- 
ative transitions take place during a collision. This 
opens the possibility of controlling the outcome of col- 
lisions by weak laser irradiation. High density samples 
of atoms at low temperature atoms are well suited in 
the search for quantum collective phenomena such as 
Bose-Einstein condensation. 
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ee Enhancement from Rough Sur- 
laces. 

Final rept. 15 Dec 88-14 Dec 90. 

J. A. DeSanto. 11 Mar 91, 5p ARO-26275.3-GS, 
Contract DAALO3-89-K-0024 


Several classical theoretical developments are avail- 
able to treat rough surface scattering, each with a limit- 
ed parameter domain of validity. Recent experimental 
work uses manufactured surfaces whose parameters 
(height and slope) are outside these domains. Predic- 
tions include an enhancement of the scattering in the 
backscatter directions for random surfaces of large 
rms height and slope. New methods to treat these 
problems have been obtained. Results include further 
development of the mixed spectral and coordinate 
method for both scalar and electromagnetic problems. 
For the scalar case we have used this method to gen- 
erate algorithms which are used to reconstruct rough 
surfaces from scattered field data. Two versions of the 
reconstruction are possible. The first is valid for small 
roughness and is FFT based. It reconstructs the profile 
using fixed frequency and fixed illumination angle data 
for the Dirichlet boundary condition. The second is 
valid in the domain of the Kirchhoff approximation and 
is FFT based, but here on a proscribed data set involv- 
ing both incident and scattered angles. For larger 
roughness surfaces we have observed. enhancement 
effects using a different numerical approach. 
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Illinois Univ. at Chicago Circle. Dept. of Mathematics. 
Moments of the Percus-Yevick Hard-Sphere Cor- 
relation Function. 

N. E. Berger, and V. Twersky. Dec 90, 15p 
Availability: Pub. in Jnl. of Statistical Physics, v61 n5/6 
p1187-1201, Dec 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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Pittsburgh Univ., PA. Dept. of Physics and Astronomy. 
Extinction of Electromagnetic Waves by a Small 
Gyrotropic Sphere. 

R. P. Devaty. 15 Oct 88, 8p 

Availability: Pub. in Physical Review B, v38 n12 p7972- 
7979, 15 Oct 88. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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Atom Wave interferometer. 
Annual rept. 1 Dec 89-30 Nov 90. 
D. Pritchard. 5 Apr 91, 6p 
Contract N00014-89-J-1207 


Using fabricated transmission gratings as optical ele- 
ments for the matter waves, we are constructing an 
atom interferometer which will physically separate 
atom waves before recombining them. Atom interfero- 
meters will be useful in studies of atomic properties, 
tests of basic quantum physics, for metrology, as a ro- 
tation sensor, and perhaps ultimately as devices to 
make ultra-small structures using atom holograms. 
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Michigan Univ., Ann Arbor. Dept. of Physics. 
Internation Conference on Atomic Physics (12th) 
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R. R. Lewis, and A. Rich. 19 Feb 91, 301p AFOSR- 
TR-91-0268, 

Contract AFOSR-90-0275 


No abstract available. 
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State Univ. of New York at Buffalo. Dept. of Chemistry. 
Trimodal Random-Field Ising Systems in a Trans- 
verse Field. 

Technical rept. 

Y. Ma, Z. Y. Li, D. L. Lin, and T. F. George. Apr 91, 
21p Rept no. UBUFFALO/DC/91/TR-48 

Contract N00014-90-J-1193 


The trimodal random-field Ising model with the pres- 
ence of a transverse field is investigated by introducing 
a parameter to simulate the fraction of spins not ex- 
posed to the external longitudinal magnetic field. 
Phase diagrams are obtained for different cases, and 
conditions for the occurrence of tricritical and reen- 
trant phenomena are found. 
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Queen's Univ., Belfast (Northern Ireland). Dept. of Ap- 
plied Mathematics and Theoretical Physics. 

Isotopic Fractionation in the Formation of Ozone 
and of Carbon Dioxide. 

D. R. Bates. 15 Dec 90, 5p PL-TR-91-2079, 

Grant AFOSR-88-0190 

Availability: Pub. in Jnl. of Chemical Physics, v93 n12 
p8739-8744, 15 Dec 90. Available only to DTIC users. 
No copies furnished by NTIS. 


An explanation is proposed for the observed enrich- 
ment of the symmetric isomer OXO of heavy ozone (X 
being used to denote a heavy O atom). This that the 
energized complex may undergo a flip in which one of 
the end atoms ceases to be effectively bound to the 
central atom and becomes effectively bound to the 
other end atom. The measured OXO:OOX ratio is re- 
produced if the flip frequency is the same as the disso- 
ciation frequency. Calculations are carried out on the 
variation of the enhancement with the ambient gas 
density. It is reasoned that the enhancement observed 
in the stratosphere is that arising in termolecular asso- 
ciation and that the lower values obtained in laboratory 
experiments are artifacts. The measured isotopic en- 
richment of carbon dioxide may arise form termolecu- 
lar association O + CO + CO -> CO2 + CO, from 
enriched OXO that is generated in another association 
process or from both. The apparent scatter in the re- 
sults is much greater than would be expected from the 
precision of the measurements. It is suggested that 
this "Y be an artifact (similar in origin to those for 
ozone). 
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Development and Testing of a New Alpha Radiac. 
J. P. Jacobus, and J. R. McNaughton. 1990, 5p Rept 
no. AFRRI-SR91-11 

Availability: Pub. in Nuclear Instruments and Methods 
in Physics Research v299 p162-165, 1990. Available 
only to DTIC users. No copies available from NTIS. 


No abstract available. 
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Japanese Nuclear Data Committee, Tokai. 
Proceedings of the 1988 seminar on nuclear data. 
E. T. Nakagawa, and A. Zukeran. cMar 89, 371p 
JAERI-M-89-026, NEANDC(J)-133U, INDC(JPN)- 
120/L, CONF-881290 

Seminar on nuclear data, Tokai (Japan), 8-9 Dec 1988. 
U.S. Sales Only. 


The 1988 Seminar on Nuclear Data was held at Tokai 
Research Establishment of Japan Atomic Energy Re- 
search Institute, on December 8 and 9, 1988. This 
Seminar was bs ape by Japanese Nuclear Data 
Committee (JNDC) and Nuclear Data Center, JAERI. 
In an oral session reviews of activities of JNDC and 
status of JENDL-3 were presented and problems on 
adjustment of cross-section data were discussed in 
connection with JENDL-3. In addition, several topical 
talks were also given. In a poster session, eighteen 
papers on evaluation and measurement were present- 
ed and fruitful discussions were made. In this proceed- 
_ thirty-six papers given in the seminar are com- 
piled. 
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DE90004490/GAR PC A12/MF A02 
Japan Atomic Energy Research Inst., Tokai. Tokai Re- 
search Establishment. 

Tables and figures from JNDC Nuclear Data Li- 
brary of fission products, Version 2. 

H. Ihara. c9 Nov 89, oe JAERI-M-89-204, 
NEANDC(J)-145/U, INDC(JPN)-132/L 

U.S. Sales Only. 


The content of JNDC (Japanese Nuclear Data Com- 
mittee) FP (Fission Product) Nuclear Data Library ver- 
sion 2 for 1227 fission products is presented in the 
form of tables and figures. The library is inclusive of 
evaluated decay data such as decay constant, Q- 
value, average energies of beta, gamma and internal 
conversion electron, spin-parity, branching ratio of 
each decay mode and fission yield. The neutron cap- 
ture cross-sections are also contained for 166 nu- 
clides. The mass number of the fission product nu- 
clides ranges from A = 66 to A = 172. 9 refs., 21 figs., 
3 tabs. (ERA citation 15:015534) 
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DE90008002/GAR PC A04/MF A01 
Japanese Nuclear Data Committee, Tokai. 

Nuclear cross section calculation system with sim- 
plitied input-format. Version 2, (SINCROS-II). 

N. Yamamuro. Feb 90, 74p JAERI-M-90-006, 
NEANDC(J)-146/U, INDC(JPN)-133/L 

U.S. Sales Only. 


A Nuclear Cross Section Calculation System with Sim- - 
plified Input-Format, Version-|i (SINCROS-I|) has been 
developed by improving the functions of the program 
in SINCROS-I, and preparing some process codes for 
the cross section applications. There is the option of 
optical-model potentials for neutron and proton, and 
the capture cross section normalization to the experi- 
ment and the width fluctuation correction to compound 
nuclear cross section become possible. The method 
recommended for nuclear cross section calculation is 
described. This system will be used to estimate the 
cross sections of nuclei for which the experimental 
data do not exist. 39 refs., 40 figs., 7 tabs. (ERA cita- 
tion 15:022940) 
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DE90008017/GAR PC A03/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 
Evaluation of neutron nuclear data for (sup 3)He 
and (sup 4)He. 

K. Shibata. Feb 90, 44p JAERI-M-90-024, 
NEANDC(J)-148/U, INDC(JPN)-135/L 

U.S. Sales Only. 


Neutron-induced cross sections of (sup 3)He and (sup 
4)He have been evaluated for JENDL-3 in the energy 
range from 10(sup (minus)5) eV to 20 MeV. Evaluated 
quantities are the total and elastic scattering cross 
sections of (sup 4)He and the total, elastic scattering, 
(n,p) and (n,d) reaction cross sections of (sup 3)He. 
The total and elastic scattering cross sections of (sup 
4)He were analyzed with the R-matrix theory in the 
overall energy region. In the (sup 3)He evaluation, the 
R-matrix calculation was performed below 1 MeV by 
considering the total, elastic scattering and (n,p) reac- 
tion cross sections, and above 1 MeV the evaluation 
was based on available experimental data. The evalu- 
ated data have been compiled in the ENDF-5 format. 
33 refs., 25 figs., 3 tabs. (ERA citation 15:024991) 





150,680 

DE90008105/GAR PC A03/MF A01 
Japan Atomic Energy Research Inst., Tokai. Tokai Re- 
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Evaluation of neutron nuclear data for (sup 16)O. 
K. Shibata, S. N. Y. Chiba, T. Asami, T. Murata, and 
Y. Kanda. Feb 90, 42p JAERI-M-90-012, 
NEANDC(J)-147/U, INDC(JPN)-134/L 

U.S. Sales Only. 


Neutron nuclear data of (sup 16)O have been evaluat- 
ed for JENDL-3 in the energy range from 10(sup -5) eV 
to 20 MeV. Evaluated quantities are the total, elastic 
and inelastic scattering, (n,2n), (n,(gamma)), (n,p), 
(n,d), (n,(alpha)), (n,np) se (n,n(alpha)) reaction cross 
sections and the angular and energy distributions of 
emitted neutrons and gamma-rays. The total cross 
section below 3 MeV was calculated on the basis of 
the R-matrix theory. The inelastic scattering, (n,np) 
and (n,n(alpha)) reaction cross sections were obtained 
from the statistical model calculation. The gamma-ray 
production cross section was also calculated with the 
Statistical model. 39 refs., 18 figs., 4 tabs. (ERA citation 
15:022925) 
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Japan Atomic Energy Research Inst., Tokai. Tokai Re- 
search Establishment. 

Measurement of double differential neutron emis- 
a cross sections at 14.1 MeV for Ca, Mn, Co and 


A. Takahashi, Y. Sasaki, F. Maekawa, and H. 
Sugimoto. Dec 89, 68p JAERI-M-89-214, 
NEANDC(J)-144/U, INDC(JPN)- 131/L 

U.S. Sales Only. 


Using the neutron TOF spectrometer at OKTAVIAN, 
double differential neutron emission cross sections at 
14.1 MeV were measured for Ca, Mn, Co and W which 
are of interest for shielding and structural material ele- 
ments of fusion reactors. Data were obtained for 16 
angle points from 15 to 160 deg in the LAB system for 
each element, covering the secondary neutron energy 
region from 0.5 MeV to 15 MeV. Statistics and energy 
resolution of obtained data are satisfactory. The 
double differential cross sections in the LAB system 
were once converted to those in the center-of-mass 
system and integrated over scattering angle to obtain 
neutron emission spectra. Angle-differential cross sec- 
tions were obtained for the elastic and discrete-inelas- 
tic scatterings whose peaks in DDX spectra could be 
resolved. The measured DDX data are so numerous 
that only their graphs are shown in this report. Howev- 
er, the graphs and numerical tables are given for the 
neutron emission spectra and the angle-differential 
cross sections. In the graphs, preliminary comparisons 
are made with evaluated data. The ENDF/B-IV data 
for Ca are satisfactory in the high energy region, but 
overestimate the experimental values in the low 
energy region. The JENDL-3T data for Mn reproduce 
well the angle-integrated neutron emission spectrum, 
though underestimation is seen in the 6--13 MeV 
region. It is noted that ENDF/B-IV underestimates the 
emission spectrum of Co in the 3--13 MeV region. The 
ENDF/B-IV data for W do not agree at all with the ex- 
perimental spectral patterns. 8 refs., 82 figs., 9 tabs. 
(ERA citation 15:020993) 
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Proceedings of the 1989 seminar on nuclear data. 
Y. Nakajima, and M. Igashira. Feb 90, 425p JAERI- 
M-90-025, NEANDC(J)-149/U, INDC(JPN)-136/L, 
1989 seminar on nuclear data, Tokai (Japan), 16-17 
Nov 1989. 

U.S. Sales Only. 


The 1989 Seminar on Nuclear Data was held at the 
Tokai Research Establishment of Japan Atomic 
Energy Research Institute, on November 16 and 17, 
1989. This Seminar was organized by the Japanese 
Nuclear Data Committee (JNDC) and the Nuclear Data 
Center, JAERI. In an oral session, review and bench- 
mark tests of JENDL-3 were presented, which were 
followed by a lively discussion. The need of nuclear 
data other than neutron induced reaction data was 
also presented. In addition, several topical talks were 
given. In a poster session, twenty papers on evaluation 
and measurement were presented and discussed. In 
these proceedings, thirty-four papers given in the sem- 
inar are compiled. (ERA citation 15:029507) 
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North Carolina Univ. at era Hill. Dept. of Physics. 
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H. Van Dam. 1991, 44p DOLTER/40219-5 

Contract FG05-85ER40219 

Sponsored by Department of Energy, Washington, DC. 


This report contains short summary of research in con- 
formal field theory, standard model, p-adic physics, 
cosmology constant, and other theoretical physics 
topics. (Fl) 
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Sandia National Labs., Albuquerque, NM. 

Progress in light ion fusion. 

J. P. Quintez, R. G. Adams, G. O. Allshouse, L. D. 
Bacon, and J. E. Bailey. 1991, 21p SAND-91-0859C, 
CONF-9104210-2 

Contract AC04-76DP00789 

International Atomic Energy Agency (IAEA) technical 
committee meeting on drivers for inertial confinement 
fusion (ICF), Osaka (Japan), 15-19 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Advances in ion beam theory, diagnostics, and experi- 
ments in the past two years have enabled efficient 
— of intense proton beams on PBFA II and 
ocusing of the beam power to 5.4 TW/cm(sup 2). Im- 
provements in the uniformity of the ion diode magnetic 
field and anode shaping produced a proton beam with 
good azimuthal symmetry. The beam was diagnosed 
using conical targets in concert with inner-shell excita- 
tion x-ray cameras and ion pinhole cameras. The 
measured asymmetry was less than 15 percent, a level 
adequate to begin initial studies of the beam/target 
interaction with proton beams. Substantial improve- 
ments in power density beyond the present level re- 
quire an ion beam that is more — stiff and 
has lower ion divergence. Thin-film-based lithium 
sources have produced more than 150 kJ of lithium 
energy above 6 MV. For the first 15 ns of the ion beam 
pulse, multiple diagnostics show a high purity lithium 
beam. Simulations using the three-dimensional elec- 
tromagnetic particle-in-cell code QUICKSILVER have 
identified an early-time diocotron instability in the elec- 
tron flow in the diode. Analytic calculations, which in- 
clude a charge-neutral region in the diode inside the 
beam acceleration gap, give a ane rate for the dio- 
cotron instability that is in good agreement with the 
simulations. In the QUICKSILVER simulations, the 
early-time diocotron instability eventually gives way to 
a low-frequency instability with a period on the order of 
the ion beam “‘transit-time” time scale. When this 
occurs, the ion divergence increases substantially as a 
result of the enhanced coupling. Results from the ion 
diode simulations and analytic theory are discussed, 
as well as recent developments in diagnostics for the 
measurement of ion divergence. 
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Needs to improve the Fermilab Pbar Source for the 
Tevatron Upgrade and discrepancies in predictions of 
the antiproton yields have forced us to develop the 
production model based on the modern data and to 
incorporate this model to the current version of 
MARS10 code. The inclusive scheme of this code with 
the use of statistical weights allows the production of 
antiprotons to be enhanced within the phase space 
region of interest, which is extremely effective for opti- 
mization of Pbar Source parameters and for develop- 
ing of such an idea as a beam sweeping system. Anti- 
proton production model included in the modified ver- 
sion of our Monte Carlo program MARS10M for the 
inclusive simulation of hadronic cascades, as for other 
particles throughout the program, is based on a factori- 
zation approach for hadron-nucleus differential cross- 
section. To describe antiproton inclusive spectra in pp- 
collisions a phenomenological model has been used 
modified in the low-Pt region. The antiproton produc- 
tion in pion-nucleon interactions is described in the 
frame of our simple phenomenological model based 
on the modern data. In describing of the of antiproton 
production cross-sections ratio in hadron-nucleus and 
hadron-nucleon collisions the ideas of soft hadroniza- 
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tion of color strings and all the present experimental 
data have been used. Some comparisons of our model 
with experimental data are presented in the wide inter- 
vals of initial momenta, antiproton kinematical varia- 
bles and nuclei. In all the cases the agreement is pretty 
good what gives us an assurance in the consequent 
Studies carried out for the Fermilab Pbar Source. The 
results of such study are presented in this paper. 
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Design aspects for a Pulsed-mode, high-intensity, 
heavy negative ion sou 

G. D. Alton. 1991, 13p CONF-910505-4 

Contract AC05-840R21400 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A high-intensity, plasma-sputter, bag ay ion source, 
which utilizes multi-cusp, magnetic-field, plasma-con- 
finement techniques, has been designed at the Oak 
Ridge National Laboratory Ee. he source is an 
axial-geometry version of the radia’ metry source 
which has demonstrated pulsed- an peak intensity 
levels of several mA for a wide spectrum of heavy neg- 
ative ion species. The mechanical design features in- 
clude provisions for fast interchange of sputter sam- 
ples, ease of maintenance, direct cooling of the dis- 
charge chamber, and the use of easily replaced co- 
axial LaB(sub 6) cathodes. 12 refs. 
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Argonne National Lab., IL. 

Some continuously variable partial snakes of Type 
1 and Type 2. 

D. G. Underwood. 30 Nov 88, 27p ANL/PP-66546 
Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


In order to obtain polarized beam in proton accelera- 
tors, Siberian snakes of two types may be needed in 
order to establish a spin tune independent of energy. 
We have done a numerical study to find a type |! partial 
snake and to find more exact solutions for the type | 
partial snakes previously proposed. We find a type II 
partial snake. We find that the unequal field integrals 
needed to modify approximate type | snakes to exactly 
type | snakes with horizontal and vertical bends result 
in unacceptably large orbit excursions. We find a new 
type | snake with smaller field integrals at small overall 
rotation. An 8 magnet type Il snake works from 0 to (pi) 
but more magnets might be used to reduce the excur- 
sion at small angle. Also, no type | partial snake with as 
few as 8 magnets has been found which will work con- 
tinuously from 0 to (pi). It appears that horizontal and 
vertical bends cannot provide solutions for pure type | 
or type II that allow the field integrals to approach zero 
as the rotation goes to zero. Versions of both the new 
type | and type II partial snakes are presently used as 
rotators in the external polarized beamline at Fermilab. 
8 refs., 7 figs. 
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New beam instrumentation in the AGS Booster. 

R. L. Witkover. 1991, 20p BNL-46059, CONF- 
9104225-1 

Contract ACO2-76CH00016 

Workshop on advanced beam instrumentation, Tsu- 
kuba (Japan), 20-28 Apr 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The AGS Booster was designed to accelerate beams 
from 2(times)10(sup 10) polarized protons to 
1.5(times)10(sup 13) protons and heavy ions through 
Au(sup +33). The range of beam parameters and the 
high vacuum, and radiation environment_presented 
challenges for the beam instrumentation. Some inter- 
esting beam monitors in the Booster and transport 
lines, will be described. Where available, results will be 
presented. 21 refs., 7 figs. 
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Meson-exchange (pi)N model. 

C. Lee, S. N. Yang, and T. S. H. Lee. 1990, 18p 
ANL/CP-72432, CONF-9005251-3 

Contract W-31109-ENG-38 

Workshop on quark-gluon structure of hadrons and 
nuclei, Shanghai (China), 28 May - 1 Jun 1990. Spon- 
sored by Department of Energy, Washington, DC. 


It is necessary to develop a (pi)N model which con- 
tains, at least qualitatively, the mechanisms originated 
from some fundamental theory of strong interactions. 
QCD is now commonly accepted as the fundamental 
theory of the strong interaction. However, due to the 
great mathematical complexities, it is still not possible 
to describe the nuclear phenomena, e.g., (pi)N and NN 
interactions from it. On the other hand, models based 
on meson-exchange picture have been very success- 
ful in describing the NN phase shifts and observables. 
It is therefore reasonable to assume that the (pi)N dy- 
namics at low and intermediate energies can be de- 
scribed by the same approach. The degree of success 
of such a meson-exchange (pi)N model would depend 
on the consistency in the parameters employed, e.g., 
masses and coupling constants, as compared to those 
used in the meson-exchange NN model. In this paper, 
we report on the development of a (pi)N model starting 
from an effective Lagrangian. We introduce a three- 
dimensional reduction of the Lagrangian field theory 
for deriving from a (pi)N scattering equation. The con- 
structed model can be readily applied to resolve the 
above-mentioned important problems in the field of in- 
termediate energy nuclear physics. We present our 
preliminary results and discuss future improvements. 
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Recent experimence with IPNS moderators. 

J. M. Carpenter, and T. L. Scott. 1991, 18p ANL/CP- 
72404, CONF-9010243-18 
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International collaboration on advanced neutron 
sources, Tsukuba (Japan), 21-26 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


We describe experience with the moderators of IPNS 
in the two years since the installation of the Enriched 
Uranium Booster Target. 5 figs., 2 tabs. 
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In order to save computer memory, a long accelerator 
magnet may be computed by treating the long central 
region and the end regions separately. The dipole 
magnets for the injector synchrotron of the Advanced 
Photon Source (APS), now under construction at Ar- 
gonne National Laboratory (ANL), employ magnet iron 
consisting of parallel laminations, stacked with a uni- 
form radius of curvature of 33.379 m. Laplace’s equa- 
tion for the oo scalar potential has a different 
form for a straight magnet (x-y coordinates), a magnet 
with surfaces curved about a common center (r-(theta) 
coordinates), and a magnet with parallel laminations 
like the APS injector dipole. Yet pseudo 2-D computa- 
tions for the three geometries give basically identical 
results, even for a much more strongly curved magnet. 
Hence 2-D (x-y) computations of the central region and 
3-D computations of the end regions can be combined 
to determine the overall magnetic behavior of the mag- 
nets. 1 ref., 6 figs. 
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3D simulations of axially confined heavy ion 
beams in round and square pipes. 

D. P. Grote, A. Friedman, and |. Haber. 21 Mar 91, 
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We have been using the 3d PIC code WARP6 to model 
the behavior of beams in a heavy ion induction accel- 
erator; such linacs are candidates for an ICF driver. 
Improvements have been added to the code to model 
an axially confined beam using comoving axial electric 
fields to simulate the confining “ears” applied to the 
accelerating pulses in a real system. We have also 
added a facility for modeling a beam in a round pipe, 
applying a capacity matrix to each axial Fourier mode 
in turn. These additions are described along with re- 
sults, such as the effect of pipe shape on the beam 
quality degradation from quadrupole misalignments. 5 
refs., 6 figs., 1 tab. 
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—— of multi-wavelength pyrometry using 

= inear chi-square fits and Monte Carlo meth- 
Ss. 

G. R. Gathers. Mar 91, 40p UCRL-JC-105620, 

CONF-9106176-1 

Contract W-7405-ENG-48 

Symposium on thermophysical properties (11th), Boul- 

der, CO (USA), 23-27 Jun 1991. Sponsored by Depart- 

ment of Energy, Washington, DC. 


An analysis of multi-wavelength pyrometry is made 
using Monte Carlo methods to evaluate the measure- 
ment error as a function of temperature for 3, 4, 5, and 
6 channels. Both a graybody and an emissivity with 
linear wavelength dependence are considered. 
(chi)(sup 2) is calculated using the observed intensity 
in each channel, and is minimized with respect to the 
temperature and the emissivity coefficients, using the 
Levenberg-Marquardt method. The influence of spec- 
tral span of the channels, and the weight function used 
in the (chi)(sup 2) fit, are examined. For the case of 
linear wavelength dependence, the solutions are 
found to be non-unique, even with 6 channels. The re- 
sults show little improvement of precision with increas- 
ing number of channels beyond 4 channels when the 
non-linear variable T is free. Both the spectral span 
-_ the weight function are shown to be important vari- 
ables. 
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lon yields from strong optical field ionization ex- 


: aro using 100 femtosecond laser pulses. 


N. Fittinghoff, P. R. Bolton, B. Chang, L. D. Van 
Woerkom, and W. E. White. 24 Jan 91, 19p UCRL- 
JC-106962, CONF-910123-23 
Contract W-7405-ENG-48 
OE/LASE ‘91: 4th Society of Photo-Optical Instrumen- 
tation Engineers (SPIE) international symposium, Los 
Angeles, CA (USA), 20-25 Jan 1991. Sponsored by 
Department of Energy, Washington, DC. 


The ultra-fast ionization of argon, krypton and xenon 
by intense ultra-short laser pulses is studied. Intensi- 
ties in the range 10(sup 14) to 10(sup 16) W/cm(sup 2) 
at a wavelength of 616 nm are provided by a colliding 
pulse mode-locked dye laser system. To date, ion 
yields have been monitored using a 1 meter time-of- 
flight spectrometer. Intensity dependent photoelectron 
signals are deduced from ion data. In an ultra-fast 
strong field environment, ionization times can be less 
than an optical period, affording a better distinction be- 
tween a field ionization picture and a multiphoton ioni- 
zation picture. For most cases that we study, Keldysh 
parameters are below 1, indicating that we are in a 
field ionization regime. As a laser system under devel- 
opment progresses towards the design goal of 1 joule 
per 100 femtosecond pulse, we will extend these in- 
vestigations to peak intensities of order 10(sup 18) to 
10(sup 19) Watts/cm(sup 2). 18 refs., 2 figs., 1 tabs. 
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Sub 100 psec x-ray gating cameras for ICF Imaging 
Myo 

J. D. Kilkenny, P. M. Bell, B. A. Hammel, R. Hanks, 
and O. Landen. 20 Aug 90, 31p UCRL-JC-106065, 
CONF-9009248-6 

Contract W-7405-ENG-48 

International congress on high speed photography and 
photonics (19th), Cambridge (UK), 16-22 Sep 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In this paper we report on several of the technical ad- 
vances made at LLNL in the gating of MCP x-ray de- 


tectors over the past two years, and show typical re- 
sults obtained from implosions. The essential features 
of a gated microchannelplate (MCP) detector are dis- 
cussed in this paper. A pulsed voltage (typically 1 kV, 
100 psec) is applied across a MCP. The voltage is ap- 
plied by gold conducting layers on the MCP, which 
form a microstrip line with the glass of the MCP. The 
voltage is applied by gold conducting layers on the 
MCP, which form a microstrip line with the glass of the 
MCP being the dielectric. While the voltage is applied 
the photo electrons resulting from x-ray photons inci- 
dent on the coated surface of the MCP are amplified 
with typically 10(sup 3) gain. Because the gain is non- 
linear with the applied voltage, (subject to consider- 
ation on the electron transit line in the MCP, Section 
IV) there can be narrowing of the “optical” Pe with 
respect to the electrical gate. This relaxes the pulse 
voltage requirement for the MCP, to FWHM (approxi- 
mately)100 psec, and voltages of typically 1 kV into 
typically 25W. In Section || we discuss the novel ap- 
proach we use for the generation of the electrical 
pulses required for the gated MCP cameras. The spa- 
tial resolution and the factors affecting it are described 
in Section Ill. We discuss the temporal resolution of 
the MCP detectors in Section IV, and in Section V we 
discuss the configuration of microstrip coating on MCP 
detectors we have used and some typical results from 
laser driven implosions. Off line tests showing ultra 
font gating are described in Section VI. 
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hee of ignition for ICF capsules. 

J. D. Lindl. 13 Mar 89, 25p UCRL-JC-106492 
Contract W-7405-ENG-48 

Course and workshop on inertial confinement fusion, 
Varenna (Italy), 6-16 Sep 1988. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The implosion of an ICF capsule must accomplish both 
compression of the main fuel to several hundred 
grams per cubic centimeter and heating and compres- 
sion of the central region of the fuel to ignition. This 
report discusses the physics of these conditions. 
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Introduction to the physics of ICF capsules. 

J. D. Lindl. 13 Mar 89, 33p UCRL-JC-106493, CONF- 
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Inertial Confinement Fusion is an approach to fusion 
which relies on the inertia of the fuel mass to provide 
confinement. To achieve conditions under which this 
confinement is sufficient for efficient thermonuclear 
burn, ee gain ICF < — designed to be imploded 
directly by laser light. These capsules are generally a 
spherical shell which is filled with low density DT gas. 
The shell is composed of an outer region which forms 
the ablator and an inner region of frozen or liquid DT 
which forms the main fuel. Energy from the driver is 
delivered to the ablator which heats up and expands. 
As the ablator expands and blows outward, the rest of 
the shell is forced inward to conserve momentum. In 
this implosion process, several features are important. 
We define the in-flight-aspect-ratio (IFAR) as the ratio 
of the shell radius R as it implodes to its thickness 
(Delta)R. Hydrodynamic instabilities during the implo- 
sion impose limits on this ratio which results in a mini- 
mum pressure requirement of about 100 Mbar. The 
convergence ratio is defined as the ratio of the initial 
outer radius of the ablator to the final compressed 
radius of the hot spot. This hot spot is the central 
region of the compressed fuel which is required to 
ignite the main fuel in high gain designs. Typical con- 
vergence ratios are 30--40. To maintain a nearly spher- 
ical shape during the implosion, when convergence 
ratios are this large, the flux delivered to the capsule 
must be uniform to a few percent. The remainder of 
this paper discusses the conditions necessary to 
achieve thermonuclear ignition in these ICF capsules. 
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Statistical mechanics using symbolic dynamics. 

A. B. Rechester, and R. B. White. 1991, 16p PPPL- 
CFP-2270, CONF-910249-1 

Contract AC02-76CH03073 

International topical conference on research trends in 
coherent radiation —— and particle accelera- 
tors, La Jolla, CA (USA), 11-13 Feb 1991. Sponsored 
by Department of Energy, Washington, DC. 


Symbolic dynamics provides a means of partitioning 
phase space so that information —_— the parti- 
cle orbits is imbedded in the partitioning. This paper 
discusses the use of this technique. 
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| participated in a workshop of the physics with accel- 
erators in Belgrade, Yugoslavia and chaired an adviso- 
ry committee for the Vinca Accelerator Installation 
which is currently in progress. Also, | participated in 
meetings with the Serbian 4 agers | of Sciences and 
with the Deputy Prime Minister of Serbia concerning 
the plans and aspirations of the nuclear research 
center at Vinca. 
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Translated from J. Heat Mass Transfer; Vol. 16: 1691- 

1702, (1973). 


The distribution of temperature in a falling liquid film 
running down a vertical plane (heated or cooled) wall is 
determined on the basis of the equation of heat trans- 
fer with boundary and initial conditions corresponding 
to a constant temperature T(sub 0) of the wall and a 
constant temperature T(sub 1) within the whole en- 
trance section of the film. A separation method yields a 
Sturm-Liouville eigenvalue problem being solved nu- 
merically by means of finite differences. Several tables 
show the first eight eigenvalues, eigenfunctions and 
Fourier coefficients belonging to some Reynolds num- 
bers. A diagram gives the theoretically calculated Nus- 
selt number over mean Reynolds number Re(sub 0) 
together with Wilke’s experimental data being in good 
agreement for such Re(sub 0) corresponding to a tur- 
bulent film and to a laminary film without rippling. 9 
refs., 4 figs., 5 tabs. 
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Progress rept. 

May 91, 137p LA-12022-PR 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


This report discusses: the Ground Test Accelerator 
Program; Los Alamos Ground-Based Free-Electron 
Laser Program; the — -Power Microwave Program; 
Neutral Particle Beam Power Systems Highlights; Ma- 
terials Testing Facilities; Accelerator Transmutation of 
Nuclear Waste; Special Supporting Research Initiative; 
Accelerator Physics and Special Projects; Magnetic 
Optics and Beam Diagnostics; Accelerator Design and 
Engineering; Radio-Frequency Technology; Accelera- 
tor Theory and Simulation; Free-Electron Laser Tech- 
nology; Accelerator Controls and Automation; Very 
High-Power Microwave Sources and Effects; GTA In- 
stallation, Commissioning, and Operations. 
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International conference on nuclear data for science 
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1991. a by Department of Energy, Washing- 
ton, D 
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Recent studies have shown the feasibility of burning 
higher actinides (i.e., transuranium (TRU) elements ex- 
cluding plutonium) in ad hoc designed reactors (Acti- 
nide Burner Reactors: ABR) which, because of their 
hard neutron spectra, enhance the fission of TRU. The 
transmutation of long-lived radionuclides into stable or 
short-lived isotopes reduces considerably the burden 
of handling high-level waste from either LWR or Fast 
Breeder Reactors (FBR) fuels. Because of the large 
concentrations of higher actinides in these novel reac- 
tor designs the Doppler effect due to TRU materials is 
the most important temperature coefficient from the 
point of view of reactor safety. Here we report calcula- 
tions of energy group-averaged capture and fission 
cross sections as function of temperature and dilution 
for higher actinides in the resolved and unresolved res- 
onance regions. The calculations were done with the 
codes SAMMY in the resolved region and URR in the 
unresolved regions and compared with an independ- 
ent calculation. 4 refs., 2 figs., 2 tabs. 
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Toward a unified dynamic model for heavy ion re- 
actions: Exclusive measurements of Br + Al and 
Ni + Mg at incident energies near 10 MeV/amu. 

D. Shapira, J. G. del Campo, H. Kim, E. L. Chavez, 
and J. P. Wielecko. 1991, 12p CONF-9105144-1 
Contract AC05-840R21400 

Adriatic international conference on nuclear physics 
(7th), Brioni (Yugoslavia), 27 May - 1 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Energy spectra of light particles (p, d, t, and (alpha)) 
emitted from collisions of 960 MeV (sup 79)Br with 
(sup 27)Al and 630 MeV (sup 58)Ni with (sup 24)Mg 
have been measured in coincidence with evaporation 
residues from the system formed following full momen- 
tum transfer (stopping) of target and projectile. These 
measurements were performed with a large multide- 
tector system where special attention was paid to 
energy calibration of the light particle spectra. The 
measurements show several unexpected features 
which are discussed in this paper. 
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Orbiting: toward a unified model of nucleus-nucie- 
us collision or excitation of nuclear molecular 
states in heavy ion collisions. 

A. Ray, and D. Shapira. 1991, 13p CONF-9106158-1- 
Extd.Abst 
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Towards a unified picture on nuclear dynamics, Nikko 
(Japan), 6-8 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


Short communication. 
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Zero-degree injection line for PILAC, the proposed 
Los Alamos Pion Linac. 

B. Blind. 1991, 14p LA-UR-91-1240, CONF-910505-7 
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1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


In this paper, an optimized injection line for PILAC, the 
proposed Los Alamos Pion Linac, is presented. With 
the other optimized components (pion source, acceler- 
ator, and high-resolution beamline and spectrometer), 
the system is capable of delivering 10(sup 9) 920-MeV 
pions per second to the target. 3 refs., 2 figs. 
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spin through (nu)p yields (nu)p. 

W. C. Louis. 1991, 23p LA-UR-91-1173, CONF- 
9103165-1 
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International conference on spin and isospin in nuclear 
interactions, Telluride, CO (USA), 11-15 Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 


The LSND (Liquid Scintillator Neutrino Detector) ex- 
periment will be performed at LAMPF in the next sev- 
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eral years. The main | of the experiment is to 
search for (nu)(sub (mu))-(nu)(sub e) oscillations with 
high sensitivity; however, an increasingly important by- 
product of this search is to measure (nu)p (yields) 
(nu)p elastic scattering and determine the strange 
quark contribution, (Delta)s, to the spin of the proton. 
With the 800-MeV proton plies 4 of LAMPF, neutrinos 
are produced from pion decay-in-flight with an average 
energy of about 150 MeV. This energy is sufficiently 
high so that the (nu)p (yields) quay on cross section is 
large and is sufficiently low so that the low Q(sup 2) 
approximation (Q(sup 2) (much It) oe p)(sup 2)) is 
valid and the cross section can be expressed in a 
simple form dependent upon (Delta)s as the only un- 
known. LAMPF with its mA proton intensity is, there- 
fore, an ideal accelerator to perform this measure- 
ment. 12 refs., 7 figs., 2 tabs. 
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Spacetime nonlocality and retardation in relativis- 
tic heavy-ion collisions. 

B. W. Bush, J. R. Nix, and A. sy Sierk. 1991, 17p LA- 
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Winter workshop on nuclear dynamics (7th), Key West, 
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ment of Energy, Washington, DC. 


We discuss the exact numerical solution of the classi- 
cal relativistic equations of motion for a Lagrangian 
corresponding to point nucleons interacting with mas- 
sive scalar and vector meson fields. The equations of 
motion contain both external retarded Lorentz forces 
and radiation-reaction forces; the latter involve nonlo- 
cal terms that depend upon the past history of the nu- 
cleon in addition to terms an to those of classi- 
cal electrodynamics. The resulting microscopic many- 
body approach to relativistic heavy-ion collisions is 
manifestly Lorentz covariant and allows for nonequili- 
brium phenomena, interactions with correlated clus- 
ters of nucleons, and particle production. For point nu- 
cleons, the asymptotic behavior of nucleonic motion 
pricr to the collision is exponential, with a range in 
proper time of approximately 0.5 fm. However, this be- 
havior is altered by the finite nucleon size, whose 
effect we are currently incorporating into our equations 
of motion. The spacetime nonlocality and retardation 
that will be present in the solutions of these equations 
may be responsible for significant collective effects in 
relativstic heavy-ion collisions. 11 refs., 3 figs. 
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linac for pions. 
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1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A linac to accelerate pions from 400 to 920 MeV kinet- 
ic energy is being designed as an enhancement to the 
LAMPF accelerator facility at Los Alamos. Calculations 
for the design of the superconducting cavity shape at- 
tempt to reduce the peak surface field needed to 
achieve a given accelerating gradient, yet maintain 
sufficient cell-to-cell coupling to maintain field stability 
when microphonics or other tuning errors are present. 
The beam dynamics design has the goal of getting the 
highest possible flux of pions in a narrow momentum 
range at the end of the linac. In order to do this, the 
design takes into account the survival fraction from 
pion decay, and optimizes the acceptance of the com- 
bination of the transport line from the pion production 
target to the entrance of the linac and the linac itself. 1 
ref., 7 figs., 2 tabs. 
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11 
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Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The logarithmic ratio of the signal amplitudes from 
beam-position probe-electrodes provides a normalized 
real-time analog signal that is more linear in beam dis- 
placement than other signal-processing techniques for 
circular cross-section, m-position monitors. This 
paper describes work being done to develop a log- 
ratio ciscuit using an inexpensive, commercially avail- 
able, logarithmic-response, integrated-circuit rf-amplifi- 
er. The circuit uses two amplifiers in a log (A) (minus) 
log (B) = log (A/B) configuration to provide the loga- 
rithmic ratio of the two rf input signals from the probe. 
The output is a real-time analog signal proportional to 
beam displacement. 4 refs., 7 figs. 
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The drift-tube and coupled cavity sections of the SSC 
linac will accelerate H(sup (minus)) beam from 2.5 
MeV to 70 Me¥ and from 70 MeV to 600 MeV respec- 
tively. Two different procedures, namely the phase- 
scan method and the (Delta)t-method, have been in 
use for setting rf phase and amplitude in existing linac 
structures. Applicability of these two techniques for 
longitudinal commissioning and subsequent tuning are 
— in context to the SSC linac sections. 4 refs., 
S. 
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High-current relativistic klystron amplifier devel- 
opment for microsecond pulse lengths. 

M. V. Fazio, B. E. Caristen, R. J. Faehl, T. J. Kwan, 
and D. G. Rickel. 1991, 14p LA-UR-91-1425, CONF- 
910505-9 
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Los Alamos is extending the performance of the Fried- 
man-type, high-current relativistic klystron amplifier 
(RKA) to the microsecond regime while attempting to 
achieve the gigawatt-level peak power capability that 
has been characteristic of the RKA at shorter pulse 
lengths. Currently the electron beam power into the 
device is about 1 GW in microsecond duration pulses, 
with an effort underway to increase the beam power to 
2.5 GW. To date the device has yielded an rf modulat- 
ed electron beam power of 350 MW, with up to 50 MW 
coupled into waveguide. Several aspects of RKA oper- 
ation under investigation that affect RKA beam bunch- 
ing efficiency and amplifier gain include cavity tuning, 
beam diameter, beam current, and input rf drive power, 
and the development of an output coupler that effi- 
ciently couples the microwave power from the low im- 
pedance beam into rectangular waveguide operating 
in the dominant mode. Current results from experimen- 
= testing and code modelling are presented. 5 refs., 5 
igs. © 
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The longitudinal phase-space distribution of a bunched 
beam can be determined by selecting short-phase 
slices of the beam and measuring the energy distribu- 
tion of each slice. This paper describes a system that 
should be capable of producing phase-space meas- 
urements of an H(sup (minus)) beam at a rate of 2 Hz. 
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The phase is selected by photoneutralization with a 
mode-locked laser. A deflector magnet downstream of 
the neutralization point deflects the charged beam, 
and the neutral particles enter a spectrometer through 
a slit covered with a stripping foil. During the 20- to 40- 
(mu)s laser burst, a ramp signal shifts the laser phase 
with respect to the beam phase. The same ramp signal 
controls electric deflection plates in the exit beamline 
of the spectrometer, which bend the beam perpendic- 
ular to the dispersion plane. If the spectrometer 
magnet bends the beam horizontally, then the beam- 
current distribution at the focal plane is analyzed hori- 
zontally in energy horizontally and vertically in phase. 
11 refs., 4 figs. 
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High-vacuum beam transport tubes are being de- 
signed for use in an accelerator under development at 
Los Alamos. In areas such as weld-heat-affected 
zones, the tubes will require localized magnetic perme- 
ability of less than 1.02. Seven austenitic stainless 
steel candidates, 304L, 310, 316L, 317LN, 20Cb-3, Ni- 
tronic 33, and Nitronic 40, have been evaluated to de- 
termine their permeability in cold-worked, annealed, 
and weld-affected zones. 310 and 20Cb-3 showed 
“aT after welding of less than 1.01. 1 ref., 1 
ig., 1 tab. 
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As shown in a separate paper, a charged-particle 
beam, whose rms size is not matched when injected 
into a transport channel or accelerator, has excess 
energy compared with that of a matched beam. If non- 
linear space-charge forces are present and the mis- 
matched beam transforms to a matched equilibrium 
state, rms-emittance growth will occur. The theory 
yields formulas for the possible rms-emittance growth, 
but not for the time it takes to achieve this growth. In 
this paper we present the results of systematic simula- 
tion studies for a mismatched 2-D round beam in an 
ideal transport channel with continuous linear focus- 
ing. Emittance growth rates obtained from the simula- 
tions for different amounts of mismatch and initial 
charge will be presented and the emittance growth will 
be compared with the theory. 6 refs., 7 figs. 
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Theoretical study of H(sup (minus)) stripping with 
a wiggler magnet. 

R. L. Hutson. 1991, 14p LA-UR-91-1383, CONF- 
910505-16 

Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The first step for injecting protons into the LAMPF 
Proton Storage Ring (PSR) at LANL is to strip a beam 
of 800-MeV H(sup (minus)) ions to H(sup 0) with a 1.8- 
T dipole magnet. Because of the finite lifetime of ener- 
getic H(sup (minus)) ions in the magnetic field, their 
trajectories bend before stripping causing the angular 
spread of the beam, and therefore its emittance, to 
gow during the stripping process. In the case of the 

SR, the horizontal beam emittance grows by a ffictor 
of — three during injection. As a consequence, 
beam losses in the ring are significantly greater than 
they would be if there were not emittance growth. A 


speculative technique is proposed in which the beam 
divergence growth and resulting emittance growth is 
reduced by stripping the H(sup (minus)) in a wiggler 
magnet whose transverse field alternates in direction 
as a function of position along the beam axis. The wig- 
gler field configuration is adjusted so that the angular 
beam spread introduced during passage through one 
unidirectional-field increment of path is relatively small 
and so that 99.99% of the beam is stripped after pass- 
ing through the whole magnet. With careful field design 
the net added angular beam spread is reduced be- 
cause the incremental angular spreads are painted 
back and forth over the same small range. In the hypo- 
thetical case described, the calculated emittance 
growth and beam loss increase are significantly small- 
er than those calculated for a conventional stripper 
magnet. 3 refs., 3 figs. 
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DE91011417/GAR 

Los Alamos National Lab., NM. 
Evaluation and testing of n + (sup 239)Pu data for 
ENDF/B-VI in the keV and MeV energy region. 

P. G. Young, and R. E. MacFarlane. 1991, 14p LA- 
UR-91-1373, CONF-910503-3 

Contract W-7405-ENG-36 

International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
Lang ances by Department of Energy, Washing- 
ton, DC. 


PC A03/MF A01 


A new analysis of neutron-induced reactions on (sup 
239)Pu above E(sub n) = 20 keV was performed as 
part of the evaluation activity for Version 6 of ENDF/B. 
This study merges results from a new theoretical anal- 
ysis of n + (Sup 239)Pu reactions with covariance 
analyses of experimental data for the (sup 239)Pu total 
and (n,f) cross sections and for the prompt fission neu- 
tron multiplicity. The results of this study are combined 
with a new analysis of the resolved and unresolved 
resonance regions of (sup 239)Pu to produce a new 
evaluation spanning the incident neutron energy range 
10(sup (minus)5) eV to 20 MeV. Preliminary data test- 
ing calculations for several fast critical assemblies 
were performed in conjunction with the evaluation. 9 
refs., 15 figs., 1 tab. 
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Observation and analysis of time-dependent 

— orbit motion in the LAMPF Proton Storage 
ing. 


PC A03/MF A01 


9 
R. L. Hutson, D. H. Fitzgerald, and R. J. Macek. 
1991, 14p LA-UR-91-1358, CONF-910505-17 
Contract W-7405-ENG-36 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


When the stored beam is artificially offset in a section 
of the LAMPF Proton Storage Ring by changing select- 
ed ring dipole strengths, there is evidence for a small 
time dependence of the offset during the course of 
beam injection. A complete discussion of the time de- 
pendence of orbit offsets should take into account at 
least the following possibilities: (1) correlations be- 
tween the injection timing pattern and ring dipole field 
ripple, (2) correlations between the injection timing 
pattern and changes of beam position monitor charac- 
teristics, and (3) — of space-charge effects as the 
number of stored protons increases. Since there is no 
a priori reason to expect the correlations mentioned, 
we have analyzed the observed time dependence of 
the beam offset in terms of space-charge effects only, 
although the other possible causes cannot be ruled 
out. The buildup of circulating charge during proton in- 
jection leads to a shift of the betatron tune of individual 
protons because of space-charge forces; this shift can 
cause a change of the individual proton closed-orbit 
positions, and consequently a change in the position of 
the beam as a whole. At the end of a PSR injection 
cycle there are approximately 2.5 (times) 10(sup 13) 
protons stored in the ring. The observed time depend- 
ence of the beam offset indicates a horizontal-plane 
tune shift of (minus)0.03 (plus minus) 0.02; this is con- 
sistent with a theoretical estimate of a maximum ex- 
pected space-charge tune shift of (minus)0.09 when 
2.5 (times) 10(sup 13) protons are stored in the ring. 3 
refs., 4 figs. 
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Los Alamos National Lab., NM. 

Magnet power supply as a network object. 

S. Cohen, and R. Stuewe. 1991, 14p LA-UR-91- 
1339, CONF-910505-18 

Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Magnet power supplies with embedded microproces- 
sor controls are being installed in the beam-lines of the 
linear accelerator and proton storage ring at LAMPF. 
Using an RS422 link they communicate with the accel- 
erator control system through a terminal server con- 
nected to the site-wide DECnet backbone. Each 
supply is, for all intents and purposes, a network 
object. The controller has a command set of over sev- 
enty-five three-character ASCII control and read-back 
instructions. Strategies for choosing the appropriate 
control protocol and the process of integrating these 
devices into a large accelerator control system will be 
presented. 7 refs., 2 figs., 1 tab. 
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Upgrade of LAMPF’s 750-keV, H(sup +) transport. 
J. W. Hurd, A. A. Browman, K. W. Jones, and M. J. 
Jakobson. 1991, 14p LA-UR-91-1338, CONF- 
910505-6 

Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The results of the upgrade to the 750-keV H(sup +) 
transport at LAMPF are reported. The transport takes 
the beam from the exit of the 750-kV column to the 
entrance of the 201-MHz drift tube linac. Components 
of the transport are used to bunch the beam, to match 
the beam to the linac, and to adjust the peak current of 
the beam. The transport is a critical section of 
LAMPF’s accelerator system; a properly tuned and 
stable beam significantly reduces high-energy losses 
in the accelerator. The transport was upgraded to de- 
crease the emittance growth of the beam, to facilitate 
tuning, and to eliminate the time-dependent transients 
associated with space-charge neutralization of the 
beam. The new transport was installed and used for 
beam operations in 1990. The upgrade design goals 
were successfully achieved. The unnormalized emit- 
tance for 95% of the beam was measured at 0.8 (pi) 
cm-mrad compared with 1.2 (pi) cm-mrad in the previ- 
ous transport. 8 refs., 2 figs. 
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Effects of electric microfields on argon dielec- 
tronic satellite spectra in laser-produced plasmas. 
L. A. Woltz, V. L. Jacobs, C. F. Hooper, and R. C. 
Mancini. Jan 91, 31p UCRL-CR-105952 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Theoretical spectral-line profiles have been obtained 
for dielectronic satellite transitions in helium-like and 
lithium-like argon ions. Particular emphasis has been 
given to the systematic and self-consistent incorpora- 
tion of the non-LTE autoionizing-level populations, to- 
gether with the line broadening effects, which are due 
to autoionization processes, radiative transitions, elec- 
tron collisions, and the action of the plasma ion-pro- 
duced electric microfields. An investigation has been 
carried out of the effects of the plasma electric micro- 
fields on predicted dielectronic satellite line-intensity 
ratios, and a discussion is presented on the conse- 
quences of the electric microfield effects for the spec- 
troscopic determination of basic physical properties in 
laser-produced plasmas. 12 refs., 6 figs. 
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Plasma x-ray focusing studies. Year end report for 
January 1, 1990-September 30, 1990. 

Progress rept. 

R. W. Falcone. Oct 90, 23p UCRL-CR-105983 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Plasmas generated by x-ray irradiation achieve densi- 
ties and temperatures of interest to astrophysics, iner- 


tial confinement fusion and atomic physics. We have 
developed and characterized a facility capable of fo- 
cusing broadband x-rays from a laser produced 
plasma to flux levels of (approximately)10(sup 3) J/ 
cm(sup 2). In addition, we have designed a Schwarzs- 
child microscope suitable for focusing x-ray lasers for 
use in nonlinear optics experiments. 
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Experiments investigating the effects of the accel- 
erating gap voltage pulse on the ion focused (IFR) 
high current electron recirculators. 

M. G. Mazarakis, D. L. Smith, J. W. Poukey, J. S. 
Wagner, and L. F. Bennett. 1991, 14p SAND-90- 
2602, CONF-910505-21 

Contract AC04-76DP00789 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The lifetime of the lon Focusing Regime (IFR) channel 
following the pulsing of the post-accelerating gaps is 
critical for an open-ended, spiral recirculating electron 
linear accelerator. It dictates the number of allowable 
beam recirculations through the gap. In the case of a 
racetrack configuration, it is significant but not as criti- 
cal, since the presence of the electron beam focuses 
the ions and lengthens the lifetime of the ion channel. 
It was established that pulsing the accelerating gap 
perturbs the IFR channel. However, for the parameters 
studied, the lifetime is long enough to allow at least 
four beam recirculations in a spiral device. In addition, 
cusp fields positioned upstream and downstream from 
the gap prevent it from perturbing the IFR channel. 4 
refs., 5 figs., 1 tab. 
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DE91011508/GAR PC A03/MF AO1 
Lawrence Livermore National Lab., CA. 

Program SCATMAN: A code designed to calculate 
photon coherent scattering anomalous scattering 
factors and cross sections. 

D. E. Cullen. 1 Nov 89, 44p UCRL-ID-103422 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


The computer code SCATMAN starts from photon 
interaction cross sections in the ENDL character (as 
opposed to binary) format and calculates photon co- 
herent scattering anomalous scattering factors and 
cross sections. This code is designed to be both a re- 
search code to be used to investigate the effect of vari- 
ous assumptions and approximations and as a produc- 
tion code to be used to produce data for inclusion in 
the 1989 Evaluated Photon Data Library (EPDL). 
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Fixed Field Alternating Gradient recirculator for 
heavy ion fusion. 

A. C. Paul, and V. K. Neil. Mar 91, 22p UCRL-ID- 
106646 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


A heavy ion fusion driver is considered in which a 
beam is passed repeatedly through a LIA (linear induc- 
tion accelerator) by recirculating with two spiral sector 
FFAG (Fixed Field Alternating Gradient) 180 degree 
bends. The driver consists of three such rings: a 10-- 
100 MeV low energy i (LER), a 100--1000 MeV 
medium energy ring (MER), and a 1--10 GeV high 
energy ring (HER). Using a scaling field of 14 kG and 
taking the length of the straight sections to equal the 
path length in the bends, the circumference of the 
three rings would be 187, 590, and 1890 meters. Four 
matching sections in each of the three rings provide 
the interface between the two straight sections ac- 
commodating the LIA and the FFAG bends. These 
matching sections consist of dipoles which provide a 
dispersion free match between the linear induction ac- 
celerator and the energy dependent equilibrium orbits 
of the FFAG ring. The advantage in the use of the 
spiral sector FFAG over other recirculator concepts is 
that the fields are time invariant. This removes the 
problems associated with time dependent field pene- 
tration into the vacuum chamber and the large amount 
of energy which must be expended to change the mag- 
netic field on the small time scale associated with the 
required pulse repetition frequency. The disadvantage, 
as we show in this work is the relatively weak alternat- 
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ing gradient focusing. The FFAG will not accommo- 
date the level of beam current possible in a separate 
function lattice of bending magnets and quadrupoles. 
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Studies of the mirrortron ion accelerator concept 
and its application to heavy-ion drivers. 

R. F. Post, L. A. Schwager, S. R. Dougless, B. R. 
Jones, and M. A. Lambert. 3 Apr 91, 24p UCRL-JC- 
104783-Rev.1, CONF-901219-1-Rev.1 

Contract W-7405-ENG-48 

International symposium on heavy ion inertial fusion, 
Monterey, CA (USA), 3-6 Dec 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


The Mirrortron accelerator is a plasma-based ion ac- 
celerator concept that, when implemented, should 
permit both higher acceleration gradients and higher 
peak-current capabilities than is possible with conven- 
tional induction-type accelerators. Control over the ac- 
celeration and focussing of an accelerated beam 
should approach that achieved in vacuum-field-based 
ion accelerators. In the Mirrortron a low density 
(10(sup 10) to 10(sup 11) cm(sup (minus)3)) “hot elec- 
tron” plasma is confined by a long solenoidal magnetic 
field capped by “mirrors”. Acceleration of prebunched 
ions is accomplished by activating a series of fast- 
pulsed mirror coils spaced along the acceleration tube. 
The hot electrons, being repelled by mirror action, 
leave the plasma ions behind to create a localized 
region of high electrical gradient (up to of order 100 
MV/m). At the Laboratory an experiment and analyses 
to elucidate the concept and its scaling laws as applied 
to heavy-ion drivers are underway and will be de- 
scribed. 4 refs., 5 figs. 
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Analysis of time- and ‘ed Na-, Ne-, and 
F-like emission from a laser-produced bromine 


plasma. 

W. H. Goldstein, B. K. F. Young, A. L. Osterheld, R. 
E. Stewart, and R. S. Walling. 16 Jan 91, 18p UCRL- 
JC-105066, CONF-9010298-10 

Contract. W-7405-ENG-48 

International workshop on radiative properties of hot 
dense matter, Sarasota, FL (USA), 22-26 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 


Advances in the efficiency and accuracy of computa- 
tional atomic physics and collisional radiative modeling 
promise to place the analysis and diagnostic applica- 
tion of L-shell emission on a par with the simpler K- 
shell regime. Coincident improvements in spectrosco- 
pic plasma measurements yield optically thin emission 
spectra from small, homogeneous regions of plasma, 
localized both in space and time. Together, these de- 
velopments can severely test models for high-density, 
high-temperature plasma formation and evolution, and 
non-LTE atomic kinetics. In this paper we present 
highly resolved measurements of n=3 to n=2 X-ray 
line emission from a laser-produced bromine micro-dot 
plasma. The emission is both space- and time-re- 
solved, allowing us to apply simple, steady-state, 0-di- 
mensional spectroscopic models to the analysis. 
These relativistic, multi-configurational, distorted wave 
collisional-radiative models were created using the 
HULLAC atomic physics package. Using these 
models, we have analyzed the F-like, Ne-like and Na- 
like (satellite) spectra with respect to temperature, 
density and charge-state distribution. This procedure 
leads to a full characterization of the plasma condi- 
tions. 9 refs., 3 figs. 
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This report summarizes the presentations and the find- 


ings of the Workshop on High Average Power Switch- 
ing (WHAPS) that took place in Livermore, California, 
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on October 10--11, 1990. The WHAPS discussed 
switching technologies that could meet requirements 
that arise in applications of linear induction accelera- 
tors also known as induction linacs. Induction linacs 
require a switch that will hold-off 250 kV, conduct 30 
kA for 150 to 200 ns, operate at 1 to 2 kHz for several 
second bursts, have better than 1 ns jitter, and last in 
excess of 10(sup 8) pulses. The workshop reviewed 
the state-of-the-art of Super-Emissive Cathode 
Switches, Magnetically Delayed Vacuum Switches and 
Solid State Switches and considered research and de- 
velopment steps that would allow these technologies 
to meet these requirements. 2 refs. 
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Emittance measurement in a magnetic field. 

J. K. Boyd. 15 Apr 91, 15p UCRL-JC-105560, CONF- 
910505-20 

Contract W-7405-ENG-48 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Emittance can be measured by intercepting an elec- 
tron beam on a range thick plate and then —— 
the expansion of beamlets transmitted through sma’ 
holes. The hole size is selected to minimize space 
charge effects. In the presence of a magnetic field the 
beamlets have a spiral trajectory and the usual field 
free formulation must be modified. To interpret emit- 
tance in the presence of a magnetic field an envelope 
— is derived in the appropriate rotating frame. 1 
ret. 
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Brookhaven National Lab., Upton, NY. 
AGS experiments, 1988, 1989, 1990. Seventh edi- 


tion. 

J. C. Depken. Apr 91, 141p BNL-34518-Ed.7 
Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


This report contains: experimental areas layout; table 
of beam parameters and fluxes; experiment schedule 
“as run”; experiment long range schedule; a listing of 
experiments by number; two-page summaries of each 
experiment in here, also ordered by number; publi- 
cations of AGS experiments; and list of experimenters. 
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Results on search for a QGP with a TPC magnetic 
spectrometer at AGS and plans for an (approx)4 pi 
TPC magnetic spectrometer at RHIC. 

S. J. Lindenbaum. 1991, 22p BNL-46022, CONF- 
910135-4 

Contracts AC02-76CH00016, AC02-83ER40107 
Winter workshop on nuclear dynamics (7th), Key West, 
FL (USA), 27 Jan - 2 Feb 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


In the first part of this paper a search for a Quark- 
Gluon Plasma (QGP) with a TPC Magnetic Spectrome- 
ter at AGS by the BNL/CCNY/Johns Hopkins/Rice (E- 
810) Collaboration is discussed. At ‘AGS energies the 
expected increase in baryon density is near maximum. 
If a QGP is formed even rarely this approach provides 
a sensitive method for its detection. We have found 
some interesting phenomena including strangeness 
enhancement, multi-(Lambda) and K(sub s)(sup 0) 
events and an increased slope for (pi)(sup (minus)) 
(corresponding to a reduced temperature) in the usual 
temperature plot for p(sub (perpendicular)) < 0.2 
GeV/c. We plan to increase the statistics with the 14.5 
GeV/c (times) A Si ions on targets from light to heavy 
and then to continue the program with incident Au 
ions. In Part 2 we discuss the BNL/CCNY/Notre 
Dame/Rice proposal for an (approx) 4(pi) TPC Mag- 
netic Spectrometer for RHIC which we believe will be a 
sensitive probe for hadronic QGP signals, and also ca- 
pable of observing departures from QCD should they 
occur. 8 refs., 12 figs. 
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Beam induced heating of ferrite magnets. 

W. K. van Asselt, and Y. Y. Lee. 1991, 13p BNL- 
45417, CONF-910505-22 

Contract AC02-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Alerted by impedance measurements of ferrite kicker 
magnets and by apparent beam induced pressure in- 
crease in the neighborhood of window frame kicker 
magnets, bench measurements of magnet heating 
have been done. They confirmed the necessity of in- 
terrupting the ferrite yoke. Another method, which can 
be applied for existing magnets, will be described. 1 
ref., 4 figs. 
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Shortcut to hard thermal loo loops. 

R. D. Pisarski. 1990, 19p BNL-46013, CONF- 
9009285-3 

Contract AC02-76CH00016 

From fundamental fields to nuclear phenomena con- 
ference, Boulder, CO (USA), 19-22 Sep 1990. Spon- 
sored by Department of Energy, Washington, DC. 


| review the generating functional of hard thermal 
loops derived by Taylor and Wong. 7 refs. 
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Instabilities of bellows: Dependence on internal 
pressure, end — and interactions in accel- 
erator magnet system 

R. P. Shutt, and M. L. Rehak. 1990, 26p BNL-44548, 
CONF-901194-17 

Contract ACO2-76CH00016 

American Society of Mechanical Engineers (ASME) 
winter annual meeting, Dallas, TX (USA), 25-30 Nov 
— by Department of Energy, Washing- 
ton, 


For superconducting magnets, one needs many bel- 
lows for connection of various helium cooling transfer 
lines in addition to beam tube bellows. There could be 
approximately 10,000 magnet interconnection bellows 
in the SSC exposed to an internal pressure. When axi- 
ally compressed or internally pressurized, bellows can 
become unstable, leading to gross distortion or com- 
plete failure. If several bellows are contained in an as- 
sembly, failure modes might interact. If designed prop- 
erly, large bellows can be a very feasible possibility for 
connecting the large tubular shells that support the 
magnet iron yokes and superconducting coils and con- 
tain supercritical helium for magnet cooling. We 
present here (1) a spring-supported bellows model, in 
order to develop necessary design features for bel- 
lows and end supports so that instabilities will not 
occur in the bellows pressure operating region, includ- 
ing some margin, (2) a model of three superconducting 
accelerator magnets connected by two large bellows, 
in order to ascertain that support requirements are sat- 
isfied and in order to study interaction effects between 
the two bellows. Reliability of bellows for our applica- 
tion will be stressed. 3 refs., 4 figs. 
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Contract ACO2-76CH00016 
Sponsored byt Department of Energy, Washington, DC. 


The proton intensity delivered to the AGS experimen- 
tal areas is expected to increase fourfold when the full 
potential of the Booster is realized. It is therefore nec- 
essary to anticipate the modifications to the shielding 
and radiation monitoring that will be required in order 
to insure safe operation within the appropriate guide- 
lines for radiation exposure. This report examines the 
consequences of site boundary requirements and soil 
and air activation as well as the protection of radiation 
workers, i.e., AGS personnel and experimenters, from 
unnecessary radiation exposure in the experimental 
areas. Where possible, Health Physics surveys and 
fault studies carried out in the Spring of 1990 have 
been used to estimate levels in and around the experi- 
mental areas with 5 (times) 10(sup 13) protons per 


pulse or 75% of the total anticipated intensity deliv- 
ered to each of the target stations under ‘“‘normal” as 
well as fault conditions. Where fault studies were not 
possible due to construction, the new beams and facili- 
ties were designed for the higher intensities that will be 
available and radiation patterns were calculated. Weak 
spots were identified and improvements recommend- 
ed. Capital and manpower estimates were developed 
for the upgrades. 7 refs. 
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(Canada), 23-28 Jul 1990. Sponsored by Department 
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The scattering of K(sup +) mesons from nuclei has 
attracted considerable interest in the last few years. 
The K(sup +) holds a very special position as the 
weakest of all strongly interaction probes. The average 
cross section is not larger than about 10 mb at lab mo- 
menta below 800 MeV/c, peg cy | to a mean 
free path in the nucleus larger than 5 fm. Thus the 
K(sup +) is capable of probing the entire volume of 
the nucleus. Single scattering of the K(sup +) with a 
nucleon in the nucleus dominates the nuclear scatter- 
ing, and only small and calculable higher order correc- 
tions are needed. The nucleon is a dynamical entity 
and its internal structure can, in principle, be altered by 
its surrounding nuclear environment. This work reports 
an experiment in which the K(sup +) is used to com- 
pare the nucleon in the nucleus with a free nucleon. 
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International symposium on particles, strings and cos- 
mology (2nd), Boston, MA (USA), 25-30 Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 


Recent developments in understanding non-harmonic 
gauge coupling constants in supersymmetry and su- 
perstring theory are summarized. 20 refs. 
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Contract AC03-76SF00515 
Conference on computing in high energy physics, Tsu- 
kuba (Japan), 11-15 Mar 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


There are many tools used in analysis in High Energy 
Physics (HEP). They range from low level tools such 
as a programming language to high level such as a 
detector simulation package. This paper will discuss 
some aspects of these tools that are directly associat- 
ed with the process of analyzing HEP data. Physics 
analysis tools cover the whole range from the simula- 
tion of the interactions of particles to the display and 
fitting of statistical data. For purposes of this paper, the 
stages of analysis is broken down to five main stages. 
The categories are also classified as areas of genera- 
tion, reconstruction, and analysis. Different detector 
groups use different terms for these stages thus it is 
useful to define what is meant by them in this paper. 
The particle generation stage is a simulation of the ini- 
tial interaction, the production of particles, and the 
decay of the short lived particles. The detector simula- 
tion stage simulates the behavior of an event in a de- 
tector. The track reconstruction stage does pattern 
recognition on the measured or simulated space 
points, calorimeter information, etc., and reconstructs 
track segments of the original event. The event recon- 
struction stage takes the reconstructed tracks, along 
with particle identification information and assigns 
masses to produce 4-vectors. Finally the display and fit 
stage displays statistical data accumulated in the pre- 
ceding stages in the form of histograms, scatter plots, 
etc. The remainder of this paper will consider what 
analysis tools are available today, and what one might 
expect in the future. In each stage, the integration of 





the tools with other stages and the portability of the 
tool will be analyzed. 
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Jazelle: History, status and future arg 

A. S. Johnson, H. Hissen, G. B. Word, M. 
Breidenbach, and P. F. Kunz. Mar 91, "16p SLAC- 
PUB-5504, CONF-9011192-2 

Contracts ACO3-76SF00515, AC02-89ER40509 
Italian National Institute of Nuclear Physics (INFN) 
workshop: data structures for particle physics experi- 
ments (14th), Erice (Italy), 11-18 Nov 1990. Sponsored 
by Department of Energy, Washington, DC. 


The data management system Jazelle has been cre- 
ated as a successor to earlier HEP data managers 
such as YBOS and ZEBRA. While it has many similari- 
ties with these systems, it also has many enhance- 
ments such as self-documenting data descriptions, 
mnemonic access to all data, relational data struc- 
tures, powerful machine-independent IO facilities, in- 
cluding network |O, and many mechanisms for 
senting data to the physicist in an intuitive manner. The 
emphasis has been on producing a powerful, user 
friendly, data management system which can be ac- 
cessed from many languages as a natural extension of 
those languages. 6 refs., 7 figs. 
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B. Palmer. Nov 90, 21p SLAC-PUB-5346, CONF- 
9010271-4 
Contracts ACO3-76SF00515, ACO2-76CH00016 
International seminar on future oman in HEP, 
Protvino (USSR), 6-8 Oct 1990. nsored by Depart- 
ment of Energy, Washington, DC. 


The attainment of high luminosity in linear colliders is a 
complex problem because of the interdependence of 
the critical parameters. For instance, changing the 
number of particles per bunch affects the damping ri 
design and thus the emittance; it affects the wakefields 
in the linac and thus the momentum spread; the mo- 
mentum spread affects the final focus design and thus 
the final (beta)*; but the emittance change also affects 
the final focus design; and all these come together to 
determine the luminosity, disruption and beamstrah- 
lung at the intersection. hanging the bunch length, or 
almost any other parameter, has a similar chain reac- 
tion. Dealing with this problem by simple scaling laws 
is very difficult because one does not know which pa- 
rameter is going to be critical, and thus which should 
be held constant. One can only maximize the luminosi- 
ty bya | mh a of search and iteration. The process 
can be facilitated with the aid of a computer program. 
Examples can then be optimized for maximum lumi- 
nosity, and compared to the optimized solutions with 
different approaches. This paper discusses these ap- 
proaches. 
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et stabilization for the SLC scavenger beam. 
|. Hsu, M. Browne, T. Himel, R. Humphrey, and K. 

Jobe. Aug 90, 14p SLAC-PUB-5310, CONF-9009123- 


Contract ACO3-76SF00515 

1990 Linear accelerator conference, Albuquerque, NM 
USA), 9-14 Sep 1990. Sponsored by Department of 
nergy, Washington, DC. 


The energy of the SLC scavenger beam which is used 
to produce positrons must be carefully maintained so 
that the beam can be transported through the collima- 
tors in the dispersive region of the extraction line which 
leads from the Linac to the positron target. A feedfor- 
ward control loop has been developed to compensate 
the energy fluctuations due to the beam intensity fluc- 
tuations. The loop detects the beam intensities in the 
damping rings and then calculates how much ener 
needs to be compensated due to beam loading ef- 
fects. The energy is corrected by adjusting the accel- 
eration phases of two sets of klystrons right before the 
extraction. Because there is feedback loop using the 
same controls, their interaction needs to be carefully 
treated. This paper presents an overview of the feed- 
forward algorithms. 3 figs. 
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po tena Linear Accelerator Center, CA. 

DEPOT database: Reference manual and user’s 
guide. An overview of the DEPOT database, inciud- 
ing descriptions of the various subfiles and their 


its uses. 
P. Clancey, and C. Logg. Mar 91, 139p SLAC-366 
Contract ACO3-76SF00515 
Sponsored by Department of Energy, Washington, DC. 


DEPOT has been developed to provide tracking for the 
Stanford Linear Collider (SLC) control system equip- 
ment. For each piece of equipment entered into the 
database, complete location, service, maintenance, 
modification, certification, and radiation exposure his- 
tories can be maintained. To facilitate data entry accu- 
we efficiency, and consistency, barcoding technolo- 

as been used extensively. DEPOT has been an 
| oe tool in improving the reliability of the micro- 
systems controlling SLC. This document describes the 
components of the DEPOT database, the elements in 
the database records, and the use of the sui 
programs for entering data, searching the database, 
and producing reports from the information. 
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1900. validation status report for December 


ty certo, rept. 

rayton. Dec 90, 105p UCRL-ID-106550 

Contract W-7405-ENG-48 

Sponsored by teeter of Energy, Washington, DC. 


A code verification of TOPAZ2D a two-dimensional im- 
plicit finite element computer code for heat transfer 
analysis developed at Lawrence Livermore National 
Laboratory is performed. This code verification is done 
through a comparison of the numerical solution gener- 
ated by TOPAZ2D to the exact analytical so! soktion 
Twenty-seven one dimensional boundary value prob: 
lems divided into four categories: Plane Linear Steady, 
Plane Steady Nonlinear, Plane Transient Linear, Plane 
Transient Nonlinear are examined. On all problems ex- 
amined TOPAZ2D compared well to the analytical so- 
lution. The conclusions obtained from this study are: 
Nonlinear Convergence must be achieved before 
trying to reduce truncation errors through use of a 
smaller grid size. Cubic Spline Interpolation can im- 
prove the accuracy as well as increase the domain of 
nonlinear convergence. Richardson’s Extrapolation 
can improve the results of linear and nonlinear prob- 
lems. 
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Temperature-dependent  reeeny factors (sup 
243)Cm, (sup 244)Cm, and (su Ges ror 

F. C. Difili ee rv a io 3 RNL/TM-11837 
Contract 5-84! 

Sponsored by eanunac of Energy, Washington, DC. 


The computer codes SAMMY and URR were used to 
calculate energy group averaged capture and fission 
cross sections of & sup 243)Cm, (sup 244)Cm and (sup 
245)Cm in, respectively, the resolved and unresolved 
resonance regions. Bondarenko factors were then tab- 
ulated as a function of temperature and dilution. 5 
refs., 7 figs., 2 tabs. 
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Contract ACO2-76CH03000 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This paper describes various upgrades and tests done 
at the Research Division 500 kW Transrex power 
supply dc current transductors and chassis. The re- 
sults of all modifications were measured on the same 
test setup with the same transductor head and chas- 
sis. Field testing of over one-hundred power supplies 
indicated that the results given in this paper are similar 
to the signals observed in the field within a factor of + 
or (minus) two. The dc transductors yield 10Vdc 
burden resistor voltage at 5000 A load current. 


150,745 
DE91011857/GAR PC A03/MF A01 


150,747 


PHYSICS 
General 


Argonne National Lab., IL. 

nced Photon Source control system. 
M. J. Knott, W. P. McDowell, F. R. Lenkszus, M. R. 
Kraimer, and N. D. Arnold. 1991, 13p ANL/CP- 
73091, CONF-910505-25 
Contract W-31109-ENG-38 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The Advanced Photon Source (APS), now under con- 
struction at Argonne National Laboratory (ANL), is a 7- 
GeV positron storage ring dedicated to research facili- 
ties using synchrotron radiation. This ring, along with 
its injection accelerators is to be controlled and moni- 
tored with a single, flexible and expandable control 
system. The control system must be capable of oper- 
ating the APS storage ring alone, and in conjunction 
with its injector synchrotron for filling, as well as oper- 
ating both storage ring and injection facilities as et 
chines with separate missions. The control syst 
design is based on the (now classic) precepts ot hi nigh 
performance workstations as operators consoles, dis- 
tributed microprocessors to control equipment inter- 
facing and preprocess data, and an interconnecting 
network. The current design includes about 45 distrib- 
uted microprocessors and five console systems, which 
may consist of one or more workstations. 6 refs., 2 figs. 
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ri 
H. Bizek, E. Crosbie, E. 44 Tom, and J. 
Wirsbinski. 1991, 13p ANL/CP-73090, CONF- 
910505-26 
Contract W-31109-ENG-38 
1991 Institute of Electrical and Electronics E 
(IEEE) particle accelerator conference (PAC eo 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The individual tolerance limits for alignment errors and 
magnet fabrication errors in the 7-GeV Advanced 
Photon Source storage ring are determined by com- 
puter-simulated tracking. Limits are established for 
dipole strength and roll errors, quadrupole strength 
and alignment errors, sextupole strength and align- 
ment errors, as well as higher order multipole 
strengths in dipole and quadrupole magnets. The ef- 
fects of girder misalignments on the dynamic aperture 
are also studied. Computer simulations are obtained 
with the tracking program RACETRACK, with errors in- 
troduced from a user-defined Gaussian distribution, 
truncated at (plus minus)5 standard deviation units. 
For each error, the average and rms spread of the 
stable amplitudes are determined for ten distinct ma- 
chines, defined as ten different seeds to the random 
distribution, and for five distinct initial directions of the 
tracking particle. 4 refs., 4 figs., 1 tab. 
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Vacuum chamber of the injector synchrotron for 
the Advanced Photon Source. 

R. Benaroya, and R. Dortwegt. "4991, 13p ANL/CP- 
73089, CONF-910505-27 

Contract W-31109-ENG-38 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The 40 chambers of the 368 m, 7-GeV injector syn- 
chrotron of the Advanced Photon Source are made 
from 1 mm-thick, 316LN stainless steel tubing. Tubes 
are cold-drawn to an elliptical shape with inside major 
and minor axes of 6 cm and 3.7 cm, respectively. This 
results in a thin metallic chamber without corrugations, 
which allows maximum beam space in the magnets 
and withstands atmospheric pressure. Sections of the 
chamber are bent to match the radius of curvature 
(33.3 m) of the beam over the entire effective length of 
the dipole magnets. A modified orbital welder is used 
to join sections of tubing. The chambers and the 
pumping system required to achieve a pressure of 
10(sup (minus)9) Torr are described. A straight section 
of chamber tubing was tested under external pressure 
up to 60 psig. At 15 psig, the resulting deflection at the 
minor half axis was 0.2mm and a maximum compres- 
sive stress of 13,500 psi was measured. Tube defor- 
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mation remained in the elastic region up to (approxi- 
mately)38 psig. 4 refs., 2 figs. 
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Non-linear resonance studies at the Synchrotron 
Radiation Center, Stoughton, Wisconsin. 

E. Crosbie, J. Bridges, Y. Cho, D. Ciarlette, and R. 
Kustom. 1991, 13p ANL/CP-73087, CONF- 910505- 
28 


Contract W-31109-ENG-38 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A single bunch is stored in ALADDIN at 800 MeV. The 
coherent oscillations produced by a fast kicker are re- 
corded for each turn at two horizontal position detec- 
tors separated by (pi)/2 in phase. Displaying the re- 
corded positions on horizontal and vertical axis pro- 
duces a phase plot of the coherent motion. Reson- 
ances are produced by adding a controlled amount of 
sextupole field. The results are compared with com- 
puter simulations. To adequately describe the behavior 
near unstable fixed points the finite size of the beam 
must be taken into account. 1 ref., 8 figs. 
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Strangeness production in nucleus-nucleus colli- 
sions: An experimental review. 

G. Odyniec. Dec 90, 32p LBL-29996, CONF- 
9010320-2 

Contract AC03-76SF00098 

International workshop on quark gluon plasma signa- 
tures, Strasbourg (France), 1-4 Oct 1990. Sponsored 
by Department o Energy, Washington, DC. 


In experiments with oxygen (60 and 200 GeV/N) and 
sulphur (200 GeV/N) ions at CERNSPS, large energy 
densities of the order of 2--3 GeV/fm(sub 3) have 
been observed, which according to QCD calculations, 
satisfy necessary conditions for the formation of a 
quark gluon plasma (QGP) phase. Under such condi- 
tions, colour would no longer be confined to hadronic 
dimensions, and quarks and gluons will propagate 
freely throughout an extended volume. Somehow 
lower energy densities, of the order of 0.7--1 GeV/ 
fm(sub 3), were observed in AGS experiments with 15 
GeV/N silicon beams and heavy targets. These 
energy densities might be adequate for investigations 
of the pre-equilibrium stage, during which the momen- 
tum space distribution has been degradated from its 
initial value but is not yet thermal. First experimental 
results, available now, show promise of seeing signs of 
a new phase of matter. In this review the current status 
of the selective experimental results on strange-parti- 
cle production, which are relevant to equilibration and 
QGP — in nucleus-nucleus collisions, is pre- 
sented. 


PC A03/MF A01 


150,750 

DE91011879/GAR 
Lawrence Berkeley Lab., CA. 
Spectroscopic measurement of H(1S) and H(sub 
2)(v(double prime),J(double prime)) in an H(sup 
(minus)) ion source plasma. 

Thesis (Ph.D). 

G. C. Stutzin. Aug 90, 290p LBL-30541 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


Low pressure H(sub 2) discharges have been used for 
some time as sources of H(sup (minus)) ions. These 
discharges contain many different species of particles 
which interact with each other and with the walls of the 
discharge chamber. Models exist that predict the pop- 
ulations of the various species for given macroscopic 
discharge parameters. However, many of the cross 
sections and wall catalyzation coefficients are un- 
known or somewhat uncertain. Therefore, it is of inter- 
est to measure the populations of as many of these 
species as possible, in order to determine the validity 
of the models. These models predict that H(sup 
(minus)) is created predominantly by the two-step 
process of vibrational excitation of hydrogen mole- 
cules followed by dissociative attachment of slow elec- 
trons to these vibrationally-excited hydrogen mole- 
cules. Many different collisional processes must be in- 
cluded in the models to explain the dependence of the 
various populations upon macroscopic parameters. 
This work presents results of spectroscopic measure- 
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ments of the density and translational temperature of 
hydrogen atoms and of specific rotationally- and vibra- 
tionally-excited states of electronic ground-state H(sub 
2), in a discharge optimized for H(sup (minus)) produc- 
tion, as well as conventional measurements of the var- 
ious charged species within the plasma. The spectros- 
copic measurements are performed directly by narrow- 
_ single-photon absorption in the vacuum ultravio- 
et. 
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This report discusses the computing needs at Fermilab 
in the present and future. (LSP) 
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Fermilab experience: Integration of UNIX systems 
in a HEP computing environment. 

U. Pabrai. Mar 91, 16p FNAL/C-91/84, CONF- 
910373-2 

Contract AC02-76CH03000 

Conference on computing in high energy physics, Tsu- 
kuba (Japan), 11-15 Mar 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


There is an increased emphasis within organizations to 
migrate to a distributed computing environment. 
Among the factors responsible for this migration are: 
(1) a proliferation of high performance systems based 
on processors such as the Intel 80(times)86, Motorola 
680(times)0, RISC architecture CPU’s such as MIPS 
R(times)000, Sun SPARC, Motorola 88000 and intel 
860 series; (2) a significant reduction in hardware 
costs; (3) configuration based on existing local area 
network technology; and (4) the same (to a large 
extent) operating system on all platforms. A character- 
istic of distributed computing is that communication 
takes the form of request-reply pairs. This is also re- 
ferred to as the client-server model. The client-server 
model is rapidly growing in popularity and in many sci- 
entific and engineering environments is replacing 
transaction-based and mainframe systems. Over the 
last few years, Fermilab has been in the process of 
migrating to a client-server model of computing. 
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taly). 
Ward identities and differential equations for su- 
pope of N = 1 super-Kac-Moody algebras 
on supertoru: 
on 80, 22p ic. 89/292 

Sales Only. 


By using Bernard’s method, the Ward identities for N 
= 1 super-Kac-Moody algebras on supertorus are 
completely given in the sense that any correlation 
function with currents inserted in it can be reduced 
from the correlation functions without insertion. The 
differential equations for the super-characters on su- 
pertorus are derived from the Ward identities. (author). 
7 refs. (Atomindex citation 22:023877) 
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— of energy levels for the Klein-Gordon equa- 
jon. 

H. Grosse, A. Martin, and J. Stubbe. Nov 90, 20p 

CERN-TH-5914/90, UWThPh-1990-50 

U.S. Sales Only. 


We generalize to the case of the Klein-Gordon equa- 
tion results on the order of energy levels of the Schroe- 
dinger equation for a given sign of the Laplacian of the 
potential. In particular we obtain modified versions of 
the theorems on the order of energy levels for a nega- 
tive, vector-like, central potential with a Laplacian of a 
given _ For the case of a positive Laplacian, a posi- 
tive scalar potential, with a positive Laplacian, can be 
included too. (Authors) 6 refs. (Atomindex citation 
22:023886) 
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Vienna. Inst. fuer Hochenergiephysik. 
Comment on ‘relativistic description of quark-anti- 
quark bound states’. 

W. Lucha, H. Rupprecht, and F. F. Schoeberl. Oct 
90, 15p HEPHY-PUB-540/90, UWThPh-1990-46 

U.S. Sales Only. 


We reconsider the derivation of the effective interac- 
tion in a fermion-antifermion system. Furthermore, we 
point out a possibility to simplify the resulting expres- 
sions. (Authors) 4 refs. (Atomindex citation 22:023887) 
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How to construct finite-dimensional Bi-Hamilton- 
ian systems from soliton equations: Jacobi inte- 
grable potentials. 

M. Antonowicz, and S. Rauch-Wojciechowski. Dec 
90, 35p LITH-MAT-R-90-35 

U.S. Sales Only. 


We introduce a systematic method of constructing 
finite-dimensional integrable systems starting from a 
bi-hamiltonian hierarchy of soliton equations. The ex- 
istence of two hamiltonian structures of the hierarchy 
lead to a bi-hamiltonian formulation of the resulting 
finite-dimensional systems. The case of coupled KdV 
hierarchies is studied in detail. A surprising connection 
with separable Jacobi potentials is uncovered and de- 
scribed. (authors). (Atomindex citation 22:023888) 
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Geometric phase in a simple model. 

H. Grosse, and W. L. Kennedy. 13 Nov 90, 20p 
UWThPh-1990-35 

U.S. Sales Only. 


The parallel transport of a quantum mechanical 
system along closed loops in parameter space may 
lead to the occurrence of a geometric phase. Despite 
the simple ideas behind that mechanism not many ex- 
plicitly solvable models exit. We treat a Schroedinger 
type system on an interval. All possible self-adjoint op- 
erators lead to a four parameter family of Hamiltonians 
for which nontrivial phase factors occur. 6 refs. (Au- 
thors). (Atomindex citation 22:023889) 
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Lagrangian-dependent metric space. 

A. El-Tahir. Aug 89, 19p IC-89/264 

U.S. Sales Only. 


A generalized Lagrangian-dependent metric of the 
static isotropic spacetime is derived. Its behaviour 
should be governed by imposing physical constraints 
allowing to avert the pathological features of gravity at 
the strong field domain. This would restrict the choice 
of the Lagrangian form. (author). 10 refs. (Atomindex 
citation 22:023907) 
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Test fields on compact spacetimes: Problems, 
some partial results and speculations. 

U. Yurtsever. Sep 89, 69p IC-89/308 

U.S. Sales Only. 


In this paper we study some basic aspects of (Lorent- 
zian) field theory on compact Lorentz manifolds. All 
compact spacetimes are acausal, i.e. possess closed 
timelike curves; this makes them a useful testbed in 
analyzing some new notions of causality that we will 
introduce for more general acausal spacetimes. In ad- 
dition, studying compact spacetimes in their own right 
raises a wide range of fascinating mathematical prob- 
lems some of which we will explore. We will see that it 
is reasonable to expect Lorentzian field theory on a 
compact spacetime to provide information on the to- 
pology of the underlying manifold; if this is true, then 
this information is likely to be ‘‘orthogonal”’ (or comple- 
mentary) to the information obtained through the study 





of Euclidean field theory. (author). 45 refs, 2 figs. (Ato- 
mindex citation 22:023908) 


150,760 

DE91621747/GAR PC A03/MF A01 
Linkoeping Univ. (Sweden). Matematiska Institutionen. 
Role of the commutator equations in integration 
methods in tetrad formalisms in general relativity. 
S. B. Edgar. 12 Dec 90, 41p LITH-MAT-R-90-37 

U.S. Sales Only. 


The structures of the N.P. and G.H.P formalisms are 
reviewed in order to understand and demonstrate the 
important role played by the commutator equations in 
the associated integration procedures. Particular at- 
tention is focused on how the commutator equations 
are to be satisfied, or checked for consistency. It is 
shown that Held’s integration method will only guaran- 
tee genuine solutions of Einstein’s equations when all 
the commutator equations are correctly and complete- 
ly satisfied. (authors). (Atomindex citation 22:023909) 
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Phase diagram of N = 2 superconformal field 
theories and bifurcation sets in catastrophe 


theory. 
6g 89, 21p IC-89/224 
U.S. Sales Only. 


Phase diagrams of N=2 superconformal field theories 
are mapped out. It is shown that they coincide with bi- 
furcation sets in catastrophe theory. The results are 
applied to the determination of renormalization group 
flows triggered by a combination of two or more rele- 
vant operators. (author). 13 refs, 2 figs. (Atomindex ci- 
tation 22:023925) 
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Relation between the absolute parallelism connec- 
tion and a GL(4) connection. 

M. Melek. Dec 89, 14p IC-89/414 

U.S. Sales Only. 


It is shown that the difference between the absolute 
parallelism connection and a GL(4) connection can be 
expressed aS a_ tensor field (omega)(sub 
(rho)(mu))(sup (nu)) under general coordinate transfor- 
mations which has the property that the quantity e(sub 
(nu))(sup (alpha))e(sub (beta))(sup (rho))(omega)(sub 
(rho)(mu))(sup (nu)) behaves as a connection under 
Lorentz transformations. (author). 5 refs. (Atomindex 
citation 22:023926) 


150,763 

DE91621758/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). Sectie H. 

Multiloop Feynman diagrams and distribution 
theory. UV renormalization in momentum space. 3. 
A. N. Kuznetsov, and F. V. Tkachov. Oct 90, 48p 
NIKHEF-H-90-17 

U.S. Sales Only. 


UV renormalization of multiloop diagrams is studied 
using the techniques of the As-operation developed in 
precedent papers. A new representation of the Bogo- 
liubov R-operation is obtained, which has the form of a 
subtraction from the momentum space integrand of its 
asymptotic expansion at large integration momenta in 
the sense of the distribution theory. The subtracted 
terms are obtained by applying to the integrand the As- 
operation with respect to all dimensional parameters 
(masses and external momenta) going to zero at an 
equal rate, and an additional renormalization (where- 
from the arbitrariness arises) of the logarithmically di- 
vergent term at the origin of the space of the integra- 
tion momenta. The coefficients of the counterterms of 
the As-operation are exactly UV renormalized dia- 
grams in the new representation, which fact drastically 
simplifies proofs of operator expansions. It is shown 
that the class of subtraction schemes thus defined 
contains the well-known MS scheme of ‘t Hooft. (au- 
thors). 17 refs.; 3 figs. (Atomindex citation 22:023927) 


150,764 

DE91621759/GAR PC A03/MF A01 
Nordisk Inst. for Teoretisk Atomfysik, Copenhagen 
(Denmark). 


Double scaling limit in O(N) vector models. 

P. Di Vecchia, M. Kato, and N. Ohta. 1990, 43p 
NORDITA-90/59-P(prepr.), OS-GE-13-90 

U.S. Sales Only. 


Using the standard 1/N expansion, we study O(N) 
vector models with an arbitrary potential in zero dimen- 
sions and we show that a double scaling limit exists as 
in the case of matrix models. We find in general a hier- 
archy of critical theories labelled by an integer k. The 
universal partition function of the k-th theory obtained 
in the double scaling limit is constructed both from the 
effective action in the double scaling limit and as a so- 
lution of a k-th order differential equation that follows 
from the Schwinger-Dyson equations of the theory in 
the same limit. We also show that the theory possess- 
es the Virasoro symmetry acting on the partition func- 
tion. (orig.). (Atomindex citation 22:023928) 


150,765 

DE91621760/GAR PC A03/MF A01 
Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 
Galilei-invariant quantum field theories with pair 
interaction review. 

H. Narnhofer, and W. Thirring. 24 Sep 90, 42p 
UWThPh-1990-28 

U.S. Sales Only. 


We exhibit a class of quantum field theories where par- 
ticles interact with pair potentials and for which the 
time evolution exists in the Heisenberg representation. 
The essential condition for existence is the stability in 
the thermodynamic sense and this is achieved by 
having the interaction fall off with the relative momenta 
of the particles. This can be done in a Galilei-invariant 
manner. We show that these systems have some 
mixing behaviour which one postulates in ergodic 
theory but difficult to prove for classical systems. (Au- 
thors) 59 refs. (Atomindex citation 22:023929) 


150,766 

DE91621761/GAR PC A03/MF A01 
Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 
Relation between the geometric phase and the 
Schwinger term. 

P. Falkensteiner, and H. Grosse. 5 Nov 90, 15p 
UWThPh-1990-38 

U.S. Sales Only. 


In second quantization an m-particle and n-antiparticle 
state picks up the sum of geometric phases for each 
individual mode after parallel transport along a closed 
curve in parameter space. The transport of the vacuum 
implies in addition the occurrence of a Schwinger term. 
Depending on the transformation considered various 
relations between the two types of obstructions result. 
6 refs. (Authors). (Atomindex citation 22:023930) 


150,767 
DE91621762/GAR 
Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 
Super-version of quasi-free second quantization. 
1. Charged particles. 

H. Grosse, and E. Langmann. 6 Nov 90, 37p 
UWThPh-1990-39 

U.S. Sales Only. 


PC A03/MF A01 


We present a formalism comprising and extending 
quasi-free second quantization of charged bosons and 
fermions. The second quantization of one-particle ob- 
servables leads to current superalgebras and a super 
Schwinger term shows up. We introduce anticommut- 
ing parameters in order to construct super Bogoliubov 
transformations mixing bosons and fermion. As an ap- 
plication, we give representations of Lie superalgebras 
which are semidirect products of extensions of affine 
Kac-Moody algebras and the Virasoro algebra, and of 
the super Virasoro algebra. (Authors) 36 refs. (Atomin- 
dex citation 22:023931) 


150,768 

DE91621763/GAR PC A03/MF A01 
Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 
Vertices in the abelized picture. 

F. Embacher. 28 Nov 90, 47p UWThPh-1990-56 

U.S. Sales Only. 


Covariant vertices of open bosonic string theory are 
transformed to the abelized picture. The way the pure 
transverse (light-cone gauge) vertex is contained 
therein is exhibited explicitly. The formalism shows in a 
quite transparent way that all further content of a co- 
variant vertex is of gauge type. By applying the trans- 
verse projection operator in the abelized picture, an al- 
gebraic condition whether a set of Neumann coeffi- 


150,773 


PHYSICS 
General 


cients define a vertex for string theory is obtained. A 
speculation concerning field redefinitions in string field 
theory is added. (Author) 33 refs. (Atomindex citation 
22:023932) 


150,769 


DE91621787/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 


(Italy). 
Squee: in collective resonance fluorescence: 
Effect of a thermal field. 

Mar 89, 21p IC-89/28 

U.S. Sales Only. 


The influence of a thermal field on the squeezing for 
the mixture of two sidebands of Mollow’s triplet is in- 
vestigated. (author). 24 refs, 1 fig. (Atomindex citation 
22:023998) 


150,770 

DE91622145/GAR PC A03/MF A01 
Nordisk Inst. for Teoretisk Atomfysik, Copenhagen 
(Denmark). 

Neutrino oscillations in the early universe. 

K. Engqvist. 1990, 20p NORDITA-90/62-AP(prepr.), 
CONF-9010319 

Tallinn symposium on neutrino physics, Tallinn 
(USSR), 10-13 Oct 1990. 

U.S. Sales Only. 


The oscillations of electron neutrinos into inert neu- 
trinos may have resonant behaviour in the heat bath of 
the early Universe. It is shown that any initial neutrino 
asymmetry will be washed away by the oscillations. 
Neutrino oscillations would affect also primordial 
helium production, which implies stringent limits on the 
neutrino mixing parameters. (orig.). (Atomindex cita- 
tion 22:024770 


150,771 

DE91622146/GAR PC A03/MF A01 
Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 
Lepton flavour symmetry and the neutrino mag- 
netic moment. 

G. Ecker, and W. Grimus. 30 Oct 90, 35p UWThPh- 
1990-49 

U.S. Sales Only. 


With the standard model gauge group and the three 
standard left-handed Weyl neutrinos, two minimal sce- 
narios are investigated where an arbitrary non-abelian 
lepton flavour symmetry group G(sub H) is responsible 
for a light neutrino with a large magnetic moment. In 
the first case, with scalar fields carrying lepton flavour, 
some finetuning is necessary to get a small enough 
neutrino mass for (mu)(sub (nu)) = O(10(sup -11) 
(mu)(sub B)). In the second scenario, the introduction 
of heavy charged gauge singlet fermions with lepton 
flavour allows for a strictly massless neutrino to one- 
loop order. In both cases, the interference mecha- 
nisms for small m(sub (nu)) and large (mu)(sub (nu)) is 
unique, independently of G(sub H). In explicit realiza- 
tions of the two scenarios, the horizontal groups are 
found to be non-abelian extensions of a Zeldovich- 
Konopinski-Mahmoud lepton number symmetry. Only 
a discrete part of G(sub H) is spontaneously broken 
teading to a light Dirac neutrino with a large magnetic 
moment. (Authors) 22 refs., 3 figs. (Atomindex citation 
22:024771) 


150,772 

DE91622147/GAR PC A03/MF A01 
Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 
Chiral realization of the non-leptonic weak interac- 
tions. 

G. Ecker. 30 Nov 90, 26p UWThPh-1990-59 

U.S. Sales Only. 


After a short introduction to chiral perturbation theory 
an attempt to relate the strong and the non-leptonic 
weak low-energy constants is reviewed. The weak de- 
formation model is stimulated both by the geometrical 
structure of chiral perturbation theory and by phenom- 
enological considerations. Applications to the radiative 
decays K (yields) (pi)(gamma)(gamma) and K(sub L) 
(yields) (gamma)e(sup +)e(sup -) are discussed. 
(Author) 38 refs., 4 figs. (Atomindex citation 
22:024772) 
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Theoretical calculations for electron proton scat- 


tering. 

Proefschrift (Dr). 

M. Horst. 21 Feb 90, 117p INIS-mf-12791 
Includes summary in Dutch. 

U.S. Sales Only. 


Within an extension of the Higgs structure of the stand- 
ard model the production of charged Higgs bosons at 
the ep collider HERA is possible. However it is found 
that the total production rates are very small. For ex- 
ample, if a mass of 15 GeV is assumed , at most 10 
events can be observed at HERA. Therefore it will be 
clear that the actual performance of HERA must be 
monitored accurately. This thesis is concerned with 
the computation of the cross section of e(sup -)p 
(yields) (gamma)e(sup -)p reaction which has been 
proposed to be a luminosity monitor for HERA. In ch. 3 
the pro-cess is computed at lowest order. Ch. 4 pre- 
sents the computation of radiative corrections to the 
process which consist of the virtual corrections and 
the corrections due to Bremsstrahlung photons. This 
amounts to computing the cross section of the proc- 
ess e(sup -)p (yields) Lawnajiqueme) e(sup -)p, and 
must be included to cancel infrared divergent terms in 
the virtual corrections in the usual way. In ch. 5 a con- 
cise expression for the trace of gamma matrices in four 
dimensions is presented. This expression can 
useful in writing a matrix element (at tree level) in terms 
of contractions of two different tensors. The expres- 
sion found can be useful in an algebraic manipulation 
programme. An example is given how the results can 
be used in a physical process. (H.W.).55 refs.; 11 figs. 
(Atomindex citation 22:024796) 


150,774 

DE91622154/GAR PC A03/MF A01 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Precision analysis of Lambda (sub M-barS-bar) and 
the gluon distribution and its implication for jet 
and top quark cross sections. 

A. D. Martin, R. G. Roberts, and W. J. Stirling. Nov 
90, 39p RAL-90-084, DTP-90/76 

U.S. Sales Only. 


Recent deep inelastic and prompt photon data are 
used to put quantitative limits on (Lambda)(sub M- 
barS-bar) and the gluon distribution, taking fully into 
account the correlations between the two. The results 
are used to assess the potential discriminating power 
of precision measurements of the large transverse mo- 
mentum jet cross section at the FNAL pp-bar collider, 
and to estimate the theoretical error on a top quark 
mass measurement or lower limit at the same collider. 
We estimate this latter error at approximately (plus 
minus)4 GeV at present, with the prospect of some 
slight improvement from an additional calibration from 
the jet cross section. (author). (Atomindex citation 
22:024814) 


150,775 

DE91622179/GAR PC A03/MF A01 
Nordisk Inst. for Teoretisk Atomfysik, Copenhagen 
(Denmark). 

Exotic systems of baryons in chiral soliton 
models. 

V. Kopeliovich. 1990, 19p NORDITA-90/55-NP(prep.) 
U.S. Sales Only. 


The role of zero mode quantum corrections to the 
energy of baryonic systems with exotic quantum num- 
bers (strangeness) is discussed. A simple expression 
for the contribution depending on strange inertia is ob- 
tained in the SU(3)-collective coordinate quantization 
approach and it is shown that this correction stabilizes 
the systems the stronger the greater their baryon 
number is. Furthermore, systems are considered 
which could be interpreted in quark model language as 
containing additional qanti q-pairs. It is argued that a 
strange skyrmion crystal should have additional bind- 
ing in comparison with a neutron crystal. (orig.). (Ato- 
mindex citation 22:024931) 


150,776 

DE91622181/GAR PC A04/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. 

Translation of selected papers published in Yader- 
nye Konstanty (Nuclear Constants 3, 1987). 

Dec 90, 74p INDC(CCP)-320/L 

Translated by the IAEA. Original report in Russian was 
distributed as INDC(CCP)-279/G. 

U.S. Sales Only. 
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The document includes 6 papers on the measurement, 
calculation and evaluation of neutron reactions cross- 
sections. Refs, figs and tabs. (Atomindex citation 
22:024934) 


150,777 

DE91622182/GAR PC A03/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. 

DWBA calculation of the neutron angular distribu- 
tion of (sup 7)Li(n,n’) reaction. 

Dec 90, 27p INDC(CPR)-018/GIF 

U.S. Sales Only. 


The (Sup 7)Li first level inelastic scattering neutron an- 
= differential cross sections in the oan range 
rom 8 to 10MeV were calculated in this work. The cal- 
culations was performed by a zero-range approxima- 
tion DWBA code DWUCK4. The calculated results 
were compared with the corresponding measured 
data. The comparison results show that the DWBA can 
be used for calculation of the data. (author). 9 refs, 6 
figs, 2 tabs. (Atomindex citation 22:024935) 


150,778 

DE91622188/GAR PC A06/MF A01 
UKAEA Atomic Energy Establishment, Winfrith (Eng- 
land). Reactor Physics Div. 

NEACRP thermal fission product benchmark. 

M. J. Halsall, and C. J. Taubman. Sep 89, 101p 
AEEW-R-2591, NEACRP-A-995 

U.S. Sales Only. 


The objective of the thermal fission product bench- 
mark was to compare the range of fission product data 
in use at the present time. A simple homogeneous 
=— was set with 200 atoms H/1 atom U235, to be 

urnt up to 1000 days and then decay for 1000 days. 
The problem was repeated with 200 atoms H/1 atom 
Pu239, 20 atoms H/1 atom U235 and 20 atoms H/1 
atom Pu239. There were ten participants and the sub- 
missions received are detailed in this report. (author). 
(Atomindex citation 22:024956) 


150,779 

DE91622189/GAR PC A04/MF A01 
Bhabha Atomic Research Centre, —— (India). 
—— report on nuclear data activities in India 
for period January 1989 to June 1990. 

R. P. Anand. 1990, 65p BARC-1521 

U.S. Sales Only. 


The progress report covering the period from January 
1989 to June 1990 contains brief descriptions of vari- 
ous activities such as measurements, evaluations, 
compilations and processing of nuclear data and other 
related works being carried out in India, mainly at 
Bhabha Atomic Research Centre, Bombay, and at 
Indira Gandhi Centre for Atomic Research, Kalpak- 
kam. (author). tabs., figs. (Atomindex citation 
22:024958) 


150,780 

DE91622190/GAR PC A07/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. 

Progress in fission product nuclear data. No. 13. 
Information about activities and requirements in 
the field of measurements and compilations/eval- 
uations of fission product nuclear data (FPND). 
Progress rept. 

M. cammer. Nov 90, 133p INDC(NDS)-222/ 
GP(no.13) 

U.S. Sales Only. 


This is the 13th issue of a report series published by 
the Nuclear Data Section of the IAEA. The types of 
activities included are measurements, compilations 
and evaluations of: Fission product yields (neutron in- 
duced and spontaneous fission), neutron reaction 
cross-sections of fission products, data related to the 
radioactive decay of fission products, delayed neutron 
data of fission products and bumped fission product 
data (decay heat, absorption, etc.). The first part of the 
report consists of unaltered original data which the au- 
thors have sent to IAEA/NDS. The second part con- 
tains some recent references relative to fission prod- 
uct nuclear data, which were not covered by the contri- 
butions submitted, and selected papers from confer- 
ences. Part 3 contains requirements for further meas- 
urements. (Atomindex citation 22:024961) 


150,781 
DE91622192/GAR 


PC A07/MF A01 


Amsterdam Univ. (Netherlands). 

Proton spectral function of (sup 40)Ca and (sup 
48)Ca studied with the (e,e’p) reaction. An investi- 
gation of ground-state correlations. 

Proefschrift (Dr). 

G. J. Kramer. 25 Apr 90, 148p INIS-mf-12793 
Includes summary in Dutch. 

U.S. Sales Only. 


This thesis presents the results of an experimental 
study into the occupation of the orbitals around the 
Fermi level for (sup 40)Ca and (sup 48)Ca with quasi- 
elastic proton knock-out (e,e’p). Experiments have 
been carried out with the 500 MeV electron beam of 
the linear accelerator MEA at NIKHEF, Amsterdam. 
For (sup 40)Ca the mechanism of the (e,e’p) reaction 
has been studied by comparing the measured momen- 
tum distributions of some strong transitions to discrete 
states in (sup 39K), with various theoretical calcula- 
tions. From this it has been concluded that uncertain- 
ties caused by deviations of the impulse approximation 
can be minimized if the measurements are carried out 
under parallel kinematical conditions. The spectrosco- 
pic strengths of the shell-model orbitals in states just 
below the Fermi level, for (sup 40)Ca the 1d(sub 3/2), 
id(sub 5/2) and 2s(sub 1/2) orbitals, turned out to 
amount 50 to 70% of the IPSM limit. A small part of the 
missing strength has been found in the 1f(sub 7/2) and 
2p(sub 3/2) orbitals which are just above the Fermi 
level (resp. 11 and 2% of the 2j+1 limit), which is an 
indication for ground state correlations. The spectros- 
copic strengths for the 1d(sub 3/2), 2s(sub 1/2) and 
1d(sub 3/2) orbitals of (sup 48)Ca turned out to be the 
same as for (sup 40C)a within the actual measuring 
accuracy. Above the Fermi level only strength in the 
1f(sub 7/2) orbital has been found (1% of the 2j+1 
limit). The spectroscopic strengths determined with 
(e,e’p) experiments are about a factor two smaller than 
those obtained from (d,(sup 3)He) experiments. This 
discrepancy has been studied by reviewing the model 
dependency of the DWBA analysis for the (d,(sup 
3)He) reaction with special emphasis on the sensitivi- 
ties of the spectroscopic factors to the various approxi- 
mations made in this theory. (Abstract Truncated) 
(Atomindex citation 22:024992) 
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DE91622722/GAR PC A08/MF A01 
Utrecht Rijksuniversiteit (Netherlands). 

DC and RF ion accelerators for MeV energies. 
Proefschrift (Dr). 

W. H. Urbanus. 18 Jan 90, 151p INIS-mf-12795 
Includes summary in Dutch. 

U.S. Sales Only. 


This thesis deals with the transport and acceleration of 
intense ion beams in single-ended Van de Graaff ac- 
celerators and the multiple beam rf accelerator MEQA- 
LAC (Multiple Electrostatic Quadrupole Array Linear 
Accelerator). Ch. 2 discusses several beam-envelope 
calculation techniques and describes the ion-optical 
components of a 1 MV, high-current, heavy-ion implan- 
tation facility and a 2 facility for analyzing pur- 
poses. The X-ray level of these accelerators is kept 
low, such that no shielding is needed, by keeping the 
energy of the secondary electrons sufficiently low, 
which is accomplished by a suppression system of 
small permanent magnets built in the acceleration 
tubes (ch. 3). Ch.’s 4,5 and 6 cover various aspects of 
stage II of the MEQALAC project. This stage deals with 
the parallel acceleration of four high-current N(sup +) 
beams from 40 keV to 1 MeV. Acceleration takes 
place in 32 rf gaps which are part of a modified interdi- 
gital H-resonator. In between the accelerating gaps, 
small electrostatic quadrupoles are mounted, which 
oppose the space charge forces of the intense ion 
beams. The lenses are arranged in a periodic yom 
structure. A bucket-type plasma ion source is used, 
which produces both N(sup +) and N(sub 2)(sup +) 
ions. In between the ion source and the MEQALAC 
section, a Low Energy Beam Transport (LEBT) section 
is mounted which provides for the drift space for a 
buncher. The latter device transforms the extracted dc 
beams into bunched beams which are accepted by the 
MEQALAC section. In ch. 4 the transport of ion beams 
that contain both N(sup +) and N(sub 2)(sup +) ions, 
so-called mixed beams, through the LEBT section is 
discussed and equations for the current limit of a 
mixed beam are derived. Bunching of mixed N(sup +), 
N(sub 2)(sup +) beams is discussed in ch. 5. Multi- 
channel acceleration of N(sup +) ions with the MEQA- 
LAC is discussed in ch. 6. (author). 122 refs.; 67 figs.; 1 
tab. (Atomindex citation 22:026265) 
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DE91622813/GAR PC A03/MF A01 
Chalmers Univ. of Tesieatagy. Goeteborg (Sweden). 
ee foer pert 

calibration of proton detectors for 
use in the TANSY neutron ‘ometer. 
D. Aronsson. Aug 90, 40p CTH-RF-73 
U.S. Sales Only. 


The time and energy resolution of different types of 
semiconductor charged particle detectors have been 
studied for the detection of recoil proton in the —7 
range 12-16 MeV. The properties of lithium drifted sili- 
con detectors can be controlled and this type was 
therefore found to be a better alternative for thick de- 
tectors than the silicon surface barrier detectors. The 
high purity germanium detectors were excluded be- 
cause of the cooling and the complications this would 
create for the operation of the final instrument. Meth- 
ods are described for the time and energy calibration 
of the proton detectors on-line and off-line in a neutron 
spectrometry system. The calibration of the proton de- 
tectors to the same time scale as a set of neutron de- 
tectors acting in coincidence is described. (author). 
(Atomindex citation 22:026617) 


150,784 
DE91622814/GAR PC A08/MF A01 
Amsterdam Univ. (Netherlands). 

ZEUS second level calorimeter trigger. Physics 
simulation design and implementation. 

Proefschrift (Dr). 

S. J. Jong. 29 Jun 90, 167p INIS-mf-12792 

Includes summary in Dutch. 

U.S. Sales Only. 


ZEUS is a detector for the HERA ep collider, consist- 
ing of several large components. The most important 
being the inner tracking detectors, which are posi- 
tioned nearest to the interaction point, the calorimeter 
surrounding the inner tracking detectors and the muon 
detectors on the outside of the experimental setup. 
Each component will deliver a vast amount of informa- 
tion. In order to keep this information manageable, 
data is preprocessed and condensed per component 
and then combined to obtain the final global trigger 
result. The main subject of this thesis is the second 
level calorimeter trigger processor of the ZEUS detec- 
tor. In order to be able to reject the unwanted events 
passing the first level, the peace pa event signature 
will have to be used at the second level. The most de- 
manding task of the second level is the recognition of 
local energy depositions corresponding to isolated 
electrons and hadron jets. Also part of the work per- 
formed by the first level will be repeated with a higher 
level of accuracy. Additional information not available 
to the first level +e ¢ will be processed and will be 
made available to the global second level trigger deci- 
sion module. For the second level calorimeter trigger 
processor a special VME module, containing two tran- 
sputers, has been developed. The second level calo- 
rimeter trigger algorithm described in this thesis was 
tested with simulated events, that were tracked 
through a computer simulation of the ZEUS detector. A 
part of this thesis is therefore devoted to the descrip- 
tion of the various Monte Carlo models and the justifi- 
cation of the way in which they were used. (author). 
132 refs.; 76 figs; 18 tabs. (Atomindex citation 
22:026619) 
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DE91622900/GAR PC A03/MF A01 

International Atomic Ener. ao the aban Vienna (Austria). 
Agency’s mn nited Nations Edu- 

cational, tific and Cultural wo con- 

cerning the joint operation of the International 

Centre for tical Physics at Trieste. Exten- 


sion of the omponment. 
Jan 91, 11p IAEA-INFCIRC-132(Add.4) 
U.S. Sales Only. 


The document informs that the duration of the agree- 
ment between UNESCO and IAEA concerning the joint 
operation of the International Centre for Theoretical 
Physics at Trieste has been extended until 31 Decem- 
ber 1994. (Atomindex citation 22:026746) 
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DE91622984/GAR PC A04/MF A01 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 


mas. 
Atoms in strong electr netic fields. 
C. Oberman. Dec 90, 68p LRP-424/90 
U.S. Sales Only. 


It is reported on some fundamental calculations of 
atomic physics necessitated by having to take into ac- 
count the fact that some current laser field strenghts in 
the focal pap are comparable to or even greater 
than atomic ls. The time-honored technique of per- 
turbation theory becomes prohibitively difficult and for 
sufficiently large intensities inadequate, and new tech- 
niques must be found to describe the laser-plasma 
interaction. Transitions involving the absorption or 
emission of many field quanta can occur under these 
circumstances. Since the laser frequency (omega) is in 
general much less than atomic frequencies we are 
able to remain within the classical description of the 
electromagnetic field and are led to develo ae descrip- 
tion asymptotic in (omega)/ (Delta) where (Delta) (iden- 
tical to) (E(sub 2) -E(sub 1))/2 and E(sub 1) and E(sub 
2) are two characteristic atomic frequencies. Com- 
ments on three pieces of work are given: on multipho- 
ton excitation with a simple atomic model, on multipho- 
ton ionization again within a simple mode, and finally 
on a treatment of multiphoton ionization of a complex 
high Z atom in which is argued for a modified Thomas- 
Fermi description. figs., 15 refs. (Atomindex citation 
22:02691 2) 
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~y massive particles. 
Proefschrift 


(Dr). 
G. J. Oldenborgh. 15 Oct 90, 130p INIS-mf-12794 
Includes summary in Dutch. 
U.S. Sales Only. 


In this thesis some techniques for performing one-loop 
calculations with massive particles are presented. Nu- 
merical techniques are presented necessary for evalu- 
ating one-loop integrals which occur in one-loop caicu- 
lations of photon-photon scattering. The algorithms 
have been coded in FORTRAN (to evaluate the scalar 
integrals) and the algebraic language FORM (to 
reduce the tensor integrals to scalar integrals). Appli- 
cations are made in the theory of the strong interac- 
tion, QCD, i.e. in handling one-loop integrals with mas- 
sive particles, in order to regulate the infinities by mass 
parameters encountered in this theory. However this 
simplifies the computation considerably, the descrip- 
tion of the proton structure functions have to be renor- 
malized in order to obtain physical results. This renor- 
malization is different from the published results for the 
gluon and thus has to be redone. The first physics re- 
sults that have been obtained with these new methods 
are presented. These concern heavy quark production 
in semi-leptonic interactions, for instance neutrino 
charm production and top production at the electron- 
proton (ep) collider HERA and the proposed LEP/LHC 
combination. Total and differential cross-sections for 
one-loop corrections to top production at the HERA 
and proposed LEP/HLC ep colliders are given and 
structure functions for charmed quark production are 
compared with previously published results. (author). 
58 refs; 18 figs; 5 tabs. (Atomindex citation 
22:027518) 


150,788 

DE91623087/GAR PC A03/MF A01 
International Atomic a Soo. Vienna (Austria). 
International Nuclear Data Committee. 

Translation of selected papers published in Yader- 
nye Konstanty (Nuclear Constants 3, 1988). 

Dec 90, 29p INDC(CCP)-322/L 

Translated by the IAEA. Original report in Russian was 
distributed as INDC(CCP)-310/G. 

U.S. Sales Only. 


The document contains the English translation of the 
following two papers published in Yadernye Konstanty 
3, 1988: “Measurement and analysis of neutron trans- 
mission and self-indication of the neutron radiative 
capture cross-section for (sup 238)U in the 5-110 keV 
energy region” and “Re-evaluation of the resonance 
parameters of (sup 241)Pu. Refs, figs and tabs. (Ato- 
mindex citation 22:02761 1) 


150,789 
DES1735043/GAR PC A03/MF A01 
Geselischaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 
First a results from SIS/ESR. 
ge mend - rel 

a = 90, 33p GSI-90-56(prep.), CONF- 


aan conference of the European Physical Society 


(EPS): trends in physics (8th), yaoi, may (Nether- 
lands), 4-8 Sep 1990. 


150,793 


PHYSICS 
General 


U.S. Sales Only. 


The progress in commissioning of the SIS/ESR — 
of GSI since its inauguration in March 1990 and the 
results of first experiments will be reported. (orig.). 
(ERA citation 16:008759) 


150,790 
DE91744264/GAR PC A03/MF A01 
Strasbourg-1 Univ. (France). Centre de Recherches 
Subbentor_tuston of 

of ( 2 + 
70,72,73,74,76)Ge. @iitenes tos wi ad Pa 4 
and structure effects. 


E. F. Aguilera, J. J. Vega, J. J. Kolata, A. G. Tighe, 
and X. J. Kong. 1990, 49p CRN-PN-900 
U.S. Sales Only. 


Fusion excitation functions were obtained for (sup 
27)Al + (sup 70,72,73,74,76)Ge at ener 

about 6 MeV below to 7 MeV above the Cou! 

rier. One-dimensional 


the pr 

change between (sup 70,72)Ge and Bane aes 
73,74,76)Ge. Within the context of simple model cal- 
culations, this trend is explained as arising from the 
odd-A structure of (sup 73)Ge on one hand, and from a 
spherical (or oblate) to prolate shape transition be- 
tween (sup 70,72,73)Ge and (sup 74,76)Ge, — the 
other hand. (ERA citation 16:008813) 


150,791 

DE91744265/GAR PC A03/MF A01 
Strasbourg-1 Univ. (France). Centre de Recherches 
Nucleaires. 

pa of (sup 35)Ci and (sup 37)Ci on 


(sup 

J. L. Ferrero, J. C. Pacheco, N. Vinh Mau, A. Baeza, 
and J. M. Barrigon. 1990, 25p CRN-PN-9009 

U.S. Sales Only. 


Elastic scattering of (sup 35)C/ and (sup 37)CI on (sup 
24)M —_ measured at two c.m. energies. Optical 

is with different potentials are compared. 
restagien ects on absorption are observed. The clo- 
sure approximation model is found to give a good re- 
production of experimental data. (ERA citation 
16:008797) 


150,792 
DE91744740/GAR PC A03/MF A01 
Geselischaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 
HITRAP project at GSI. A facility for experimenta- 
tion with highly ions. 
H. Poth, and R. W. Hasse. Oct 90, 27p GSI-90- 
+ prepr.), CONF-901151 

international symposium on cooler rings and their 
sppticaions (1 (19th), Tokyo (Japan), 4-8 Nov 1990. 
les Only 


We present a proposal for the development of a facility 
to capture highly-charged ions, produced in the GSI 
heavy ion complex, and to store them in electromag- 
netic traps at thermal or subthermal energy. Such a 
facility would allow to exploit the physics opened up by 
the heavy ion rings SIS and ESR and by the fragment 
separator FRS with unprecedented possibilities as will 
be shown in the outlined physics program. (orig.). (ERA 
citation 16:008045) 


PC A14/MF A02 
des matrices resistives sur la stabilite 

des composites supraconducteurs. (Influence of 

resistive matrices on the stability of supercon- 

ducting composites). 

Thesis. 

P. Maccioni. Mar 90, 311p FRNC-TH-3689 

In French. 

U.S. Sales Only. 


Stability of superconducting composites is governed 
by limiting the temperature rise in conductors submit- 
ted to disturbances. Cooling exchange enhancement 
and reduction of the composite mean resistivity in the 
normal state, introducing a sufficient amount of 
copper, are the main ways to ensure stabilization. Nev- 
ertheless some losses occur in composites exposed to 
time varying fields because of induced currents be- 
tween the filaments and circulating through the matrix. 
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These currents have to be reduced to a convenient 
level by increasing the matrix resistivity by means of 
resistive barriers of greater resistivity than copper. It is 
necessary to study how the existence of these barriers 
affects the composite stability and whether an im- 
proved arrangement may lead to the fulfillment of the 
required conditions e.g: stability and low losses. The 
original theoretical approaches allow some existing 
models to be completed, to evaluate additional energy 
dissipation, inherent in current transfer through resis- 
tive barriers, and to compare the performance of two 
different conductor concepts from the cryostability 
point of view. Numerical simulations -performed by 
means of a finite element code- are in quite good 
agreement with theoretical predictions and link up with 
experimental results. The influence of resistive matrix 
and barriers on stability degradation is clearly demon- 
strated by the comparison between various kinds of 
conductors. (ERA citation 91:012029) 


150,794 

DE91749114/GAR PC A03/MF A01 
Strasbourg-1 Univ. (France). Centre de Recherches 
Nucleaires. 

Study of the decay modes of hot systems formed 
in the Ar + Auand Ar + Th reactions. 

B. Lott, J. L. Charvet, J. Frehaut, C. Magnago, and Y. 
Patin. 1990, 24p CRN-PN-9007 

International winter meeting on nuclear physics, 
Bormio (I ay 22-26 Jan 1990. 

U.S. Sales 


Decay channels of hot systems formed in Ar + Au and 
Ar + Th reactions have been investigated by measur- 
ing the associated neutron multiplicity with a 4(pi) liquid 
scintillator detector. The presented results show that, 
in contrast with the conclusion of the folding angle 
method, fission remains very probable as a deexcita- 
tion channel for hot systems even at 44 MeV/u, but its 
cross section decreases when the bombarding energy 
increases from 32 MeV/u to 44 MeV/u. On the oppo- 
site, the heavy residue production increases in this in- 
cident energy domain. The average IMF multiplicity per 
central collision is shown to be large, minimum values 
of 1.0 and 1.2 have been found for E(sub inc) = 44 
and 77 MeV/u respectively. The possible link between 
the previously observed saturation in the thermal 
energy deposited in the system and the increasing 
probability for this system to avoid fissioning for in- 
creasing bombarding ene _ is discussed. A possible 
explanation could be found in an important non equilib- 
rium emission of light particles or IMFs. (ERA citation 
91:011593) 


150,795 

DES91756665/GAR PC A03/MF A014 

Geselischaft fuer Schwerionenforschung m.b.H., 

Darmstadt (Germany, F.R.). 

Linearised collective Schroedinger equation for 

nuclear quadrupole surface vibrations. 

M. Greiner, D. Heumann, and W. Scheid. Nov 90, 

17p GSI-90-67(prepr.) 

Predeal international summer school on recent ad- 

vances in nuclear structure, Predeal (Romania), 28 
“9 - 8 Sep 1990 

U.S. Sales Only 


The linearisation of the Schroedinger equation for nu- 
clear quadrupole surface vibrations yields a new spin 
degree of freedom, which is called collective spin and 
has a value of 3/2. With the introduction of collective 
spin dependent potentials, this linearised Schroe- 
dinger equation is then used for the description of low 
energy spectra and yr transition prob- 
abilities of some even-odd Xe, Ir and Au nuclei which 
have a spin 3/2 in their groundstate. (orig.). (ERA cita- 
tion 16:013731) 


150,796 

DE$1756666/GAR PC A03/MF A01 
Geselischaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Search for ayo" nuclei in nature. 

S. Polikanov, C. S. Sastri, G. Herrmann, K. 
Luetzenkirchen, and M. Overbeck. Nov 90, 31p GSI- 
90-68(prepr.) 

U.S. Sales Only. 

We report on a search for supermassive nuclei in 
nature with masses up to 10(sup 7) amu. Such exotic 
nuclei might consist, for example, of stable strange 
matter, which comprises a mixture of up, down, and 
strange quate, or of relic particles from the early Uni- 
verse. The experiments are based on Rutherford 
backscattering of heavy ions, preferably (sup 238)U, 
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from various target samples. The measured param- 
eters of a deteced particle are its time-of-flight, scatter- 
ing angle, and specific ionization. From this information 
the mass of the target nucleus can be inferred. Upper 
limits for the abundance of strange supermassive 
nuclei with masses A (approx equal) 4x10(sup 2) to 
10(sup 7) amu relative to the number of nucleons were 
found to be in the range 10(sup -11) to 10(sup -15). For 
the narrower mass range A (approx equal) 10(sup 3) to 
10(sup 4) amu the limit is 2x10(sup -17). (orig.). (ERA 
citation 16:013597) 


150,797 

DE91756668/GAR PC A03/MF A014 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Large electron So eien of H-like (sup 20)Ne- 
ions traversing Gd foils at very high velocities. 

K. H. Speidel, J. Cub, U. Reuter, F. Passek, and H. J. 
Simonis. Dec 90, 25p GSI-90-70(prep.) 

U.S. Sales Only. 


It is shown that transient magnetic fields in Gd-host for 
(sup 20)Ne ions at a mean velocity of 12.5 v(sub 0) 
(v(sub 0)=c/137), considerably beyond the Bohr ve- 
locity of 1s electrons of Ne ions (v(sub 1s)=10v(sub 
0)), are dominated by the Fermi contact field of these 
electrons. The first excited 2(sup +)-state of (sup 
20)Ne was used as probe. The derived value for the 
mean degree of polarization p(sub 1s)=0.32(13), is 
surprisingly large, though still consistent with values 
obtained at lower velocities. Present calculations of 
spin exchange cross sections severely underestimate 
the observed polarization at this high velocity. (orig.). 
(ERA citation 16:013759) 


150,798 

DE91772111/GAR PC A03/MF A01 
Tokyo Univ. (Japan). Inst. for Nuclear Study. 

Design of the beam transport lines of the Japa- 
nese Hadron Project, (2). 

C. Ohmori, Y. Kamiya, and M. Kihara. Aug 90, 48p 
INS-J-174 

U.S. Sales Only. 


The beam transport lines in the accelerator facility of 
the Japanese Hadron Project (JHP) have been de- 
signed. Parameters of the beam optics are calculated 
and the basic parameters of the transport line magnets 
are estimated. (author). 


150,799 

DE91772112/GAR PC A04/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 

Design of a lattice for JAERI storage ring (JSR). 
S. Harada, H. Yokomizo, and K. Yanagida. Aug 90, 
70p JAERI-M-90-124 

In Japanese. 

U.S. Sales Only. 


The new 8GeV synchrotron radiation facility (SPring-8) 
is planned to be constructed in Japan, and our institute 
(JAERI) are involved in this project with RIKEN. A com- 
pact electron storage ring JSR has been constructed 
in JAERI in order to study various kind of accelerator 
technologies, to test some devices such as the inser- 
tion devices and the beam monitors, and to train young 
researchers. The ng size is limited by the available 
space of a linac bui rp so that the circumference of 
JSR becomes 20.546 m. However, even in this small 
ring, one straight section with the length of (similar 
to)1.5 m, where the dispersion is free, is provided for 
the insertion device study. JSR takes Chasman-Green 
lattice with a superperiodicity of three. JSR is possible 
not only to suppress the dispersion but also to leave it 
on the long straight section. An electron beam from a 
linac is accepted into JSR in any operating modes. 
(author). 


150,800 
DE91772125/GAR PC A11/MF A02 
Japan Atomic Energy Research Inst., Tokyo. 
JAERI TANDEM, LINAC and V.D.G. annual report 
1989. April 1, 1989 - March 31, 1990. 
Progress rept. 
on 90, 249p JAERI-M-90-139 
Sales Only. 


This annual report describes research activities which 
have been performed with the JAERI! tandem acceler- 
ator, the electron linear accelerator and the Van de 
Graaff accelerator from April 1, 1989 to March 31, 
1990. Summary reports of 49 papers, and list of publi- 
cations, personnel and cooperative researches with 
universities are contained. (author). 


150,801 
DE91772126/GAR PC A03/MF A01 
Tokyo Univ. (Japan). Inst. for Nuclear Study. 
RF tests on the INS 25.5-MHz split coaxial RFQ. 
S. Shibuya, S. Arai, A. Imanishi, T. Morimoto, and E. 
My a Sep 90, 14p INS-843 

. Sales Only. 


A 25.5-MHz split coaxial RFQ with modulated vanes 
has been constructed. This RFQ will accelerate heavy 
ions with a charge-to-mass ratio greater than 1/30. We 
have finished field measurements and obtained the 
following results: the field strengths between neighbor- 
ing vanes are same within +-0.6 % over the vane 
length; the distribution of the intervane voltage in the 
axial direction is almost flat. Through high power tests 
so far conducted, we have attained an intervane volt- 
age of 110 kV under a pulse operation with a peak 
power of 70 kW and a duty factor of 0.9 %. The cavity 
is thus almost ready for acceleration tests. (author). 


150,802 

DE91772178/GAR PC A03/MF A01 
Kyoto Univ., Uji (Japan). Yukawa Inst. for Theoretical 
Physics. 

Moduli space of Chern-Simons gravity. 

J. Soda, and Y. Yamanaka. Sep 90, 23p YITP/U-90- 


19 
U.S. Sales Only. 


Conformally invariant (2+ 1)-dimensional gravity, 
Chern-Shimons gravity, is studied. Its solution space, 
moduli 7, is investigated using the linearization 
method. The dimension of moduli space is determined 
as 18g - 18 forg > 1,6 forg = 1 andO forg = 0. We 
discuss the geometrical meaning of our investigation. 
(author). 


150,803 

DE91772179/GAR PC A03/MF A01 

Nagoya Univ. (Japan). Plasma Science Center. 

= p)xB —— of electrons by phased 
Gaussian laser beam 

R. Sugihara. Sep 90, 26p PSC-10 

U.S. Sales Only. 


A system of phased multi-laser beams can construct 
an effective slow wave which traps and accelerates 
electrons if an external magnetic field is applied so as 
to obey the V(sub p) x B acceleration principle. The 
shape of an individual laser beam is chosen to be 
Gaussian in one dimension and the wave field is as- 
sumed to be linearly polarized. The beam divergence 
accompanied by the Gaussian beam is also taken into 
account. A necessary condition for the electron trap- 
ping is obtained. Acceleration of the electron satisfying 
the condition is continuous and subsequently arbitrar- 
ily large energy is theoretically possible. (author). 


150,804 

DE91772206/GAR PC A03/MF A01 

Tokyo Univ. (Japan). Inst. for Nuclear Study. 

— gas-filled recoil separator and a possible 
‘oach to =e elements by the (HI, 


(alpha xn) reaction. 
jomura. Oct 90, 21p INS-849 
U.S. Sales Only. 


The (HI, (alpha)xn) reaction, in which precompound 
(alpha) particle emission takes place, is shown to 
occur significantly even near the lomb barrier. Be- 
cause the (alpha) emission can efficiently cool down a 
highly excited nucleus both in energy and angular mo- 
mentum, it is considered to be very effective for pro- 
duction of heavy elements like SHE. However, the an- 
gular distributions of residual nuclei produced in this 
reaction are side-peaked, requiring a recoil-type sepa- 
rator with large angular acceptance when it is applied 
for collection of the relevant nuclei. A brief description 
is given about a gas-filled separator recently construct- 
ed at RIKEN, which meets the above requirement. 
(author). 


150,805 

DE91772207/GAR PC A03/MF A01 
Tokyo Univ. (Japan). Inst. for Nuclear Study. 

Are super-hypernuciei found in cosmic rays. 

H. Terazawa. Oct 90, 22p INS-851 

U.S. Sales Only. 


In order to find whether the two events with the charge 
of Z=14 and the mass number of A (approx equal) 
370 recently observed in cosmic rays are super-hyper- 





nuclei (or strange quark matter) as claimed, the 
charge-to-mass-number ratio (Z/A) of super-hypernu- 
clei is investigated in the quark-shell model. Although a 
small Z/A ratio is always preferable for super-hypernu- 
clei, such a small ratio of 3-30 may be realized as Z (le) 
(radical)2/3A(sup 1/2) if the nuclei are created spon- 
taneously from bulk strange quark matter due to the 
Coulomb attraction. (author). 


150,806 
DES1772208/GAR PC A03/MF A01 
Some Univ. tatters Inst. ior Raters 

SOL post 
be AeA A. Imanishi, T. “Mormnote E. Tojyo, ond f N. 
Tokuda. Oct 90, 15p | NS-852 
U.S. Sales Only. 


A 25.5-MHz split coaxial RFQ (SCRFQ) has been de- 
signed as the front-end structure of the ISOL post-ac- 
celerator planned in the Japanese Hadron Project 
(JHP). The SCRFQ aimes to accelerate unstable 
nuclei (exotic nuclei) with a charge-to-mass ratio (q/A) 
greater than 1/60 from 1 to 170 keV/u. On the basis of 
the fundamental studies on a cold model and a proton 
accelerating one, a 25.5-MHz SCRFQ is being devel- 
oped as a proto’ for the JHP SCRFQ. The proto- 
type, consisting of three module cavities, is 2.1 m in 
length and 0.9 m in diameter, and is designed so as to 
accelerate ions with q/A (ge) 1/30 from 1 to 45 keV/u. 
The field measurements show that the field imbalance 
between vanes is within +-0.6%; and the longitudinal 
distribution of the intervane voltage i is almost flat. a 
power tests conducted so far show that the 
voltage of 109 kV for the acceleration of ions with 9 A 
= 1/30 is achieved with a 70 kW peak power. The 
cavity is ready for acceleration tests. (author). 
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DE$1772306/GAR PC A06/MF A01 
Kyoto Univ., Osaka (Japan). Research Reactor Inst. 
Proceedings of the specialists’ meeting on _— 
and engineering of fission and lation, 1989. 
Y. Nakagome. Jul 90, 108p KURRI-TR-339 


In Japanese. 
U.S. Sales Only. 


The third meeting was held on August 1, and the fourth 
meeting was held on December 12, 1989. The reports 
of the international conferences on 50 years research 
on nuclear fission in Germany and USA, and the re- 
ports on the nuclear data of fission-produced nuclei for 
evaluating reactor decay heat, the atomic mass formu- 
la considering proton-neutron interaction and unstable 
nuclei, research on short life fission fragments by on- 
line isotope separation process, the reactor physics on 
waste annihilation disposal and fuel breeding with an 
accelerator, the double differential cross section of 
back neutrons in nuclear spallation reaction, measure- 
ment of fission cross section and fission neutron spec- 
tra with fast neutrons, U-235 fission spectra by unfold- 
ing activation foil data and production mechanisms of 
intermediate mass fragments from hot nuclei-emission 
of complex and fission fragments for (sup 84)Kr+ (sup 
27)Al at 10.6 MeV/u were made. (K.1.). 


150,808 
N91-22486/5/GAR 
Helsinki Univ. of Technol 
Analytical and Numerical 


Ph.D. Thesis. 

K. |. — Nov 90, 23p REPT-76, ISBN-951- 
22-0442-8 

Sponsored by Finnish Academy of Technology, Hel- 
sinki; Hilma and Heikki Honkanen Foundation; and 
Jenny and Antti Wihuri Foundation. 


A survey of eight papers which introduce and discuss 
methods to solve electromagnetic scattering and dif- 
fraction problems is presented. A compact and favor- 
able solution to the Sommerfeld problem in the time 
domain, in which an electromagnetic impulsive dipole 
source interacts with a lossless half space character- 
ized by permittivity and permeability, was obtained. 
= efficiency of the approach was shown by present- 

14 previously unknown closed form results ob- 
tained in certain specific cases. None of these results 
were derived using the Cagniard de Hoop method but 
instead very isticated and restricted methods 
were developed to solve the fields in these special ge- 
ometries. This indicates that the Cagniard de — 
method is better in a numerical than an analytical anal- 
ysis. The approach introduced is equally good for both 
objectives and can be extended easily to nondisper- 
pant jee structures like the Cagniard de Hoop 
me . 


PC A03/MF A01 
(Finland). 
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N91-22546/6/GAR PC A04/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). 

Construction of the Zeus Forward/Rear Calorime- 
ter Modules at Nikhef. 

R. Blankers, J. Engelen, H. Geerinck, J. Homma, and 
ee Jul 90, 55p NIKHEF-H/90-11, ETN-91- 


The design and assembly procedure of the FCAL/ 
RCAL (Forward (in proton direction) Calorimeter/Rear 
(in electron direction) Calorimeter) of the Zeus detec- 
tor to study electron proton interactions at Desy, Ham- 
burg (Germany, F.R.) are detailed. The main compo- 
nents of the modules are described: steel C-frame 
which provides the overall mechanical module struc- 
ture; a stack of depleted uranium plates and scintillator 
plates; wavelength shifter material, mounted in cas- 
settes for the readout of the scintillator light; stainless 
steel straps which compress the stack and fix it to the 
C-frame. Finite element techniques for module force 
calculations are outlined. The module assembly and 
transport and calibration tools are described. 


150,810 
N91-22548/2/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). 

tion of the Microstrip Gas Detector. 
F. Hartjes, B. Hendriksen, J. Schmitz, H. 
power ge and F. Udo. Sep 90, 23p NIKHEF-H/ 
90-13, ETN-91-99219 
Presented at 2ND London Conference on Positive- 
Sensitive Detectors, London, England, 4-7 Sep. 1990. 


The operation of a detector of ionizing particles using 
metal strips deposited on an insulating substrate to 
collect and amplify the electrons liberated in the 
counter gas is described. The study demonstrates that 
minimum ionizing particles can be well detected with a 
good accuracy. A number for the stability of the gas 
gain is deduced and the upper limit of the gain is dis- 
cussed. A circuit to avoid damage by microdischarges 
is presented. 
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N91-22754/6/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). 

Package to Evaluate One-Loop Feynman Dia- 


ms. 
ah Vanoldenborgh. Sep 90, 22p NIKHEF-H/90-15, 
ETN-91-99129 


A short description and a user’s guide of the FORMF 
package are given. This package contains routines to 
evaluate numerically the scalar one loop integrals oc- 
curring in the evaluation in one loop Feynman dia- 
grams. The algorithms chosen are numerically stable 
over most of parameter space. The problems which 
might be encountered when installing FORMF on a 
computer system are discussed. The initialization of 
the routines, which has to be done by the user in the 
program which uses the FORMF routines, is outlined. 
The use of the error reporting facilities, which also 
need some assistance from the user is considered. A 
list of available routines for the scalar n-point functions 
and determinants is given, listing parameters, loss of 
precision, and comments. Some sample input and 
output is given. 
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Massachusetts Inst. of Tech., Cambri 
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PC A04/MF A01 
jagnet Design 


P. BF Marston, J. R. Hale, R. Vieira, A. Zhukovsky, 
and P. H. Titus. Jan 90, 71p NAS 1.26:187931, PFC/ 
RR-91-2, NASA-CR-187931 

Contract NAG5-1106 


MIT has proposed a oo ee design for ASTROMAG, 
which has demonstrated substantial improvement in 
performance as compared with the present HEAO 
baseline design. Several advantages of the MIT disk 
design are listed along with design characteristics. De- 
tails of field contours and active field regions are 
shown along with comparisons with other designs. 
Three alternative design configurations for the AS- 
TROMAG disk coils are summarized. The parameters 
of the conductors are listed and basic parameters for 
each of the complete systems are shown. 
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NOT-22026/2/GAR hice PC A03/MF A01 
jationaal Inst. voor Kern en Hoge-Energiefysica, 

Amsterdam co 

Simple WZW Curren 

ae Aug 90, 14 14p  NIKHEF-H/90-14, ETN-91- 


A complete classification of simple currents of WZW 
theories is obtained. The proof is based on an analysis 
of the quantum dimensions of the primary fields. 
Simple currents are precisely the primaries with unit 
quantum dimension; for WZW Gentée explicit formu- 
lae for the quantum dimensions can be derived so that 
an identification of the fields with unit quantum dimen- 
sion is possible. 


150,814 

N91-22834/6/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). 

Finite Element Calculations on ad Calorimeter 
Modules for the Zeus Experimen 

= am 1 Jul 90, 45p NIKHEE: H/90-10, ETN- 


Results of a series of finite element calculations on the 
rear calorimeter modules of the Zeus detector to study 
electron proton collisions at the HERA stora “ at 
Desy, Hamburg (Germany, F.R.) are descri 

main motivation is to find out where in the module the 
maximum forces and stresses occur under different 
boundary and load conditions. The module is de- 
scribed and finite element methods introduced. The 
calculated load cases and resulting forces and 
stresses are described. 


150,815 
N91-22835/3/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam pane 

Finite Mixing Angle. 
F. R. Klinkhamen and R. Laterveer. 1990, 16p 
NIKHEF-H/90-12, ETN-91-99127 
Sponsored by Royal Netherlands Academy of Arts and 
Sciences. 


The exact Sphaleron solution in the bosonic sector of 
the electroweak standard model is only known for 
weak mixing angle, theta(sub W) = 0. To investigate 
the behavior closer to the experimental value 
theta(sub W) (to the exponential) is approximately 
equal to 30, a noncontractible loop in configuration 
space which is sensitive to theta(sub W) was con- 
structed. The numerical results for the energy and the 
magnetic dipole moment indicate that the dependence 
on theta(sub W) is rather weak. 


150,816 
N91-22836/1/GAR PC A03/MF A01 
lowa State Univ., Ames. 

Inclusive D*(+,-) Production in Photon-Photon 
Collisions. 


M. Alston-garnjost, R. E. Avery, A. R. Barker, D. A. 
Bauer, and A. Bay. Oct 90, 16p NIKHEF-H/90-16, 
SU-SLAC-PUB-5348 

Contracts W-7405-ENG-82, DE-AT03-89ER-40492 
Sponsored in Cooperation with NSF, and Stichting 
voor Fundamenteel Onderzoek der Materie. 


The TPC/two-gamma collaboration measured the in- 
clusive cross section for production of charmed 
D*(+,-) mesons in photon-photon collisions. The reac- 
tion utilized was e+e- onto e+e-D*(+,-)X, with 
D*(+,-) onto D(0)pi(+,-), D(0) onto K(-,+)pi(+,-), and 
either zero or one outgoing e(+,-) detected. The 
result, e+e- onto e+e-D*(+,-)X = 74 + or-26 + or- 
19 pb, is in agreement with the quark parton model 
prediction for e+e- onto e+e-ccbar, combined with a 
Lund model for the hadronization of the charmed 
quarks. 


150,817 
N91-22837/9/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). 

ia’ to Charged Current 


QCD Radiative 
Heavy Quark Production. 

J. J. Vanderbij, and G. J. Vanoldenborgh. Nov 90, 
19p NIKHEF-H/90-19, ETN-91-99132 

The quantum chromodynamics (QCD) radiative cor- 
rections to charged current heavy quark production 
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are given in the limit that the weak partner is massless, 
i.e. using a bottom structure function for top quark pro- 
duction. The results for charm production in neutrino 
nucleon scattering agree with those published before, 
but this method enables us to study all outgoing pati- 
cles. The corrections to top production at the pro- 
posed la electron positron/large hadron collider 
(LEP/ LH} electron-proton collider are discussed. 


150,818 
N91-22838/7/GAR PC A02/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). 

and Energy Barriers in the Weinberg- 


Saiam Theory. 

F. R. Klinkhamer. Oct 90, 8p NIKHEF-H/90-20, ETN- 
91-99133 

Sponsored by Royal Netherlands Academy of Arts and 
Sciences. Presented at 25TH International Confer- 
ence on High Energy Physics, Singapore, 2-8 Aug. 
1990. 


Some recent results regarding nontrivial structure in 
the configuration space of the electroweak standard 
model and related classical solutions (sphalerons) are 
presented. It is found that the Sphaleron does not 
—- much as the mixing angle is increased from O 
to pi/6. At very large Higgs mass the Sphaleron ac- 
quires more than one negative mode and other solu- 
tions (‘deformed sphalerons’) appear. The reason for 
this is given. It is concluded that more and more struc- 
ture in configuration space appears at higher and 
higher energies and truly nonperturbative understand- 
ing (not just saddle point approximations) of Young- 
Mills-Higgs theory seems to be required. 


150,819 

N91-22839/5/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). 

Alpha Cubed sub S Corrections to the Bijorken 
Sum Rule for Polarized Electro juction and to 
the Gross-Liewellyn Smith Sum Rule. 

S. A. Larin, and J. A. M. Vermaseren. 1990, 15p 
NIKHEF-H/90-23, ETN-91-99134 


The next-next-to-leading order quantum chromodyna- 
mics (QCD) corrections to the Gross-Llewellyn Smith 
sum rule for deep inelastic neutrino-nucleon scattering 
was computed. This involved the proper treatment of 
gamma 5 inside the loop integrals within dimensional 
regularization. It was found that the difference be- 
tween the two sum rules are entirely due to a class of 
six three loop graphs and is of the order of one percent 
of the leading QCD term. Hence, the Q squared behav- 
ior of both sum rules should be nearly the same if the 
physics is described adequately by the lower order 
terms of the perturbative QCD. 


150,820 
N91-22844/5/GAR PC A04/MF A01 
Stockholm Univ. (Sweden). Fysiska Institutionen. 
Transverse Momentum of Hadrons in Lepto-Pro- 
duction as a Test of QCD. 
— Sep 90, 51p USIP-90-04, ETN-91- 

4. 


A method to calculate the average of a smeared sto- 
chastic variable is presented, for the case where the 
moments of the variable are known, as well as the dis- 
tribution of a smearing. It is applied to the algebraic 
moments of the transverse momentum distribution of 
the hadrons es from the current fragmentation 
region in lepto production. The derivation of the predic- 
tion uses the QCD (Quantum Chromodynamics) for- 
mulae fo, the moments of the transverse momentum 
distribution of the partons giving rise to the observed 
hadrons in the forward region. It is indicated how QCD 
can be tested by studying the Q(2), W and multiplicity 
dependence of the hadronic transverse momenta, and 
in particular how to determine Lambda(QCD). 


150,821 

N91-22845/2/GAR PC A03/MF A01 
Stockholm Univ. (Sweden). Fysiska Institutionen. 
Determination of alpha(S) from the Transverse 
Momenta of Hadrons Produced in Neutrino and 
Antineutrino Interactions. 

M. Bergren, J. Guy, P. Hulth, G. T. Jones, and U. F. 
Katz. Oct 90, 32p USIP-90-07, ETN-91-99244 


The W and Q(2) dependence of the transverse mo- 


mentum of the forward going hadrons in deep inelastic 
neutrino charged current interactions on neon is stud- 
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ied. The data were obtained by exposing the Big Euro- 
pean Bubble Chamber (BEBC) filled with an Ne/He 
mixture to the CERN SPS wideband neutrino beam. 
The data on average transverse momentum are com- 
pared to a model which includes first order quantum 
chromodynamics, intrinsic quark momentum in the nu- 
cleon and Fermi motion, as well as a simple model ha- 
dronization. The model describes the data well. 


150,822 

N91-22855/1/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). 

Multiloop Feynman Diagrams and Distribution 
Theory. Part 3: UV Renormalization in Momentum 


A. N. Kuznetsov, and F. V. Tkachov. Oct 90, 42p 
NIKHEF-H/90-17-PT-3, ETN-91-99131 


UV renormalization of multiloop diagrams is studied 
using the techniques of the As-operation developed in 
the precedent papers. A new representation of the Bo- 
goliubov R-operation is obtained, which has the form 
of a substraction from the momentum space integrand 
of its asymptotic expansion at large integration mo- 
menta in the sense of the distribution theory. The sub- 
stracted terms are obtained by applying to the inte- 
grand the As-operation with respect to all dimensional 
parameters (masses and external momenta) going at 
zero to an equal rate, and an additional renormaliza- 
tion (wherefrom the arbitrariness arises) of the logar- 
ithmically divergent term at the origin of the space of 
the integration momenta. It is shown that the class of 
substraction schemes thus defined contains the well 
known MS scheme of ‘t Hooft. 


150,823 

N91-22923/7/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). 


BRST ewe and BRST Ga Fixing. 
W. Kalau, and J. W. Vanholten. 1997 26p NIKHEF- 
H/91-04, ETN-91-99135 


Sponsored by Stichting voor Fundamenteel Onder- 
zoek der Materie. 


Some general a ts of BRST cohomology are dis- 
cussed. The BRST gauge fixing procedure based on 
the harmonic gauges in the ghost extended quantum 
mechanical Hilbert space is investigated. A general 
classification of states according to their BRST trans- 
formation properties is obtained. On the basis of these 
results necessary and sufficient conditions for the 
positivity of the physical state space oe an ealier 
pee of Spiegelglas are found. The method is ap- 
plied to a system with a nonsimple, solvable algebra of 
first class constraints, such as appears in the theory of 
massless higher spins. It was found that both the Dirac 
and Gupta-Bleuler quantization procedures are con- 
tained within the BRST approach. 


150,824 

N91-22924/5/GAR PC A03/MF A01 
Leiden Rijksuniversiteit (Netherlands). Div. of Applied 
Mathematics. 

Maximum Norm Contractivity of Discretization 
Schemes for the Heat Equation. 

J. F. B. M. Kraaijevanger. 1990, 19p TW-90-06, ETN- 
91-99147 

Sponsored by Royal Netherlands Academy of Arts and 
Sciences, Amsterdam. 


A necessary and sufficient condition for maximum 
norm contractivity of a large class of discretization 
methods for solving the heat equations previously ob- 
tained is studied. Specializing this result for the well 
known Crank-Nicolson method the criterion delta t/ 
(delta x) squared is less than or equal to 3/2, which is 
less restrictive than the weakest presently available 
sufficient condition delta t/(delta x) squared is less 
than or equal to 1 is arrived at. A comparison is made 
with other stability criteria and with sufficient condi- 
tions which are based on the concept of absolute mon- 
otonicity. The construction of some optimal explicit 
schemes are presented in the conclusion. 


150,825 

N91-22981/5/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Astrophysics and Cosmology Confront the 17 keV 
Neutrino. 

E. W. Kolb, and M. S. Turner. Feb 91, 12p NAS 

} rove : oe. FERMILAB-PUB-91/50-A, NASA-CR- 
Contract NAGW-1340 

Sponsored by DOE. 


A host of astrophysical and cosmological arguments 
severely constrain the properties of a 17 keV Dirac 
neutrino. h a neutrino must have interactions 
beyond those of the standard electroweak theory to 
reduce its cosmic abundance (through decay or annihi- 
lation) by a factor of two hundred. A predicament 
arises because the additional helicity states of the neu- 
trino necessary to construct a Dirac mass must have 
interactions strong enough to evade the astrophysical 
bound from SN 1987A, but weak enough to avoid vio- 
lating the bound from primordial nucleosynthesis. 


150,826 

N91-22982/3/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

Dark Matter in the Universe. 

M. S. Turner. Mar 91, 40p NAS 1.26:188170, 
FERMILAB-CONF-91/78-A, NASA-CR-188170 
Contract NAGW-1340 

Heep f Announced as N91-15958. Sponsored in 
Part by DOE. Meeting Held in Los Angeles, CA. 


What is the quantity and composition of material in the 
Universe. This is one of the most fundamental ques- 
tions we can ask about the Universe, and its answer 
bears on a number of important issues including the 
formation of structure in the Universe, and the ultimate 
fate and the earliest history of the Universe. Moreover, 
answering this question could lead to the discovery of 
new particles, as well as shedding light on the nature 
of the fundamental interactions. At present, only a par- 
tial answer is at hand. Most of the radiation in the Uni- 
verse does not give off detectable radiation; it is dark. 
The dark matter associated with bright galaxies con- 
tributes somewhere between 10 and 30 percent of the 
critical density; baryonic matter contributes between 
1.1 and 12 percent of the critical. The case for the spa- 
tially flat, Einstein-de Sitter model is supported by 
three compelling theoretical arguments - structure for- 
mation, the temporal Copernican principle, and infla- 
tion - and by some observational data. If Omega is 
indeed unity, or even just significantly greater than 0.1, 
then there is a strong case for a Universe comprised of 
nonbaryonic matter. There are three well motivated 
particle dark matter candidates: an axion of mass 10 
(exp -6) eV to 10 (exp -4) eV; a neutrino of mass 10 
GeV to about 3 TeV; or a neutrino of mass 20 eV to 90 
eV. All three possibilities can be tested by experiments 
that are either planned or are underway. 


150,827 

PB91-190009 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Atomic and Plasma Radiation Div. 
Dielectronic Recombination Rate Coefficients of 
O(5+) and O(2+). 

Final rept. 

L. J. Roszman. 1989, 3p 

Pub. in Physica Scripta T28, p36-38 1989. 


The dielectronic recombination rate coefficients for 
O(5+) and O(2+) in a single-configuration and LS- 
coupled atomic model are presented. A model calcula- 
tion for the effects of thermal equilibration of the final 
pa od with the plasma electrons is presented and ex- 
amined. 


150,828 

PB91-190033 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Radiation Physics Div. 

Energy Levels and Transition Probabilities in the 
Ground State Configuration of Sulfur-Like lons. 
Final rept. 

E. B. Saloman, and Y. K. Kim. 1989, by 4 

Pub. in Atomic Data and Nuclear Data Tables 41, n2 
p339-356 1989. 


Theoretical energy levels have been calculated for the 
terms of the ground state configuration of all the sulfur- 
like ions of atomic number Z = 16-92. Transition prob- 
abilities have been obtained for the M1 and E2 transi- 
tions within the configuration. The calculations were by 
means of a multiconfiguration-Dirac-Fock technique 
which included perturbatively the Breit interaction and 
the Lamb shift for the K-, L-, and M-shell electrons. 
Results are presented which use experimental and 
semi-empirical fits to the term energies for ions with 
atomic numbers up to Z = 42. Above Z = 42, purely 
theoretical results are given. It is shown that the agree- 
ment between the authors’ theoretical results and the 
semi-empirical values of the term energies improves 
rapidly as Z increases, with all values in excellent 
agreement by Z = 42. 





150,829 

PBS1-194886 Not available NTIS 

National Aww | of Standards (NML), Gaithersburg, 
my i 


MD. El 
Prospects for Electromagnetic Manipulation and 
Trapping of Antihydrogen. 

Final rept. 

P. D. Lett, P. L. Gould, and W. D. Phillips. 1988, 14p 
Pub. in Hyperfine Interactions 44, n1-4 p335-348 1988. 


The storage and handling of atomic antimatter pre- 
sents special problems because contact with the walls 
of any material container is prohibited. Laser cooling 
and trapping and magnetic trapping techniques for 
neutral atoms are therefore especially appealing. Here 
the authors review the basic principles of electromag- 
netic trapping and laser cooling for neutral atoms, and 
briefly describe a number of already-demonstrated 
laser and magnetic tr They discuss limits on the 
peso agar achievable le by laser cooling, as well as 
some special problems in the laser cooling of hydro- 
gen/antihydrogen. In particular, they present some 
new results for the case of pulsed cooling. 


150,830 

PBS1-195016 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Radiometric Physics Div. 
Low-Pressure Symmetric Discharge Heat Pipe and 
DROGS of Eu. 

Final rept. 

H. Maogi, L. Ronggen, and C. L. Cromer. 1990, 5p 
Pub. in Acta Optica Sinica 10, n5 p385-389 May 90. 


The authors describe a new low pressure symmetric 
discharge heat pipe (LPDP) which may be used to gen- 
erate high Z low pressure metal vapor sample. The au- 
thors have studied the double resonance ——- 
ic spectroscopy (DROGS) of Eu atom in different pres- 
sure with the LPDP. Four new lines of Eu from 17341/ 
cm excited level and three from 16612/cm are ob- 
served for the first time. It is verified that such a new 
LPDP is suitable for studying highly excited state spec- 
troscopy of high Z metal elements. 


150,831 

PB91-195032 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Precision Engineering Div. 
Relativistic Probability Amplitudes and State Prep- 
aration. 

Final rept. 

E. Marx. 1989, 3p 

Pub. in Bell's Theorem, Quantum Theory and Concep- 
tions of the Universe, p127-129 1989. 


The wave function for a spiniess charged particle in an 
electromagnetic field is decomposed into two probabil- 
ity amplitudes, one for a particle and one for.an anti- 
particle. The particle amplitude is specified at the initial 
time and the antiparticle amplitude at the final time. 
Time reflection invariance indicates that the prepara- 
tion of the antiparticle state at the final time should be 
carried out by observers composed of antiparticies. A 
model of elementary particles shows how relativistic 
quantum mechanics can be used to describe all reac- 
tions. 


150,832 

PB91-195123 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Center for Radiation Research. 

Glueballs and Hadron Spectroscopy. 

Final rept. 

S. Meshkov. 1988, 9p 

Pub. in Proceedings of the Conference on the Inter- 
sections between Particle and Nuclear Physics (3rd), 
Rockport, ME., May 14-19, 1988, p796-804 1988. 


Identifying glueballs is intimately intertwined with the 
study of meson spectroscopy. In the brief review, 
recent experimental results are compared with QCD 
inspired predictions for the masses of the O(-+), 1(+- 
), 1(--), 1(+ +) mesons. They agree remarkably well. 
For the O(-+) and 1(+ +) systems, these agreements 
lead to the posibility of wy 5 additional states as 
candidates for exotica. A major mystery is why the 
(2(+ +) sub gT) states are not seen in J/psi -> 
gamma phi phi, in view of the fact that the OZI-violating 
— should be a good way to produce glue- 
Ss. 


150,833 
PB91-195206 Not available NTIS 


National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. epey He Dees Div. 

intensifying Effect of Metallic Screens on the Sen- 
sitivity of X-ray Films at 662 keV. 

Final rept. 

E. Navon, C. E. Dick, and G. Barnea. 1989, 4p 

_ in Jnl. of Applied Physics 65, n7 2852-2855 


The relative photographic effect of electrons originat- 
ing from 662 keV | care interacting in aluminum, 
copper and lead foils was measured as a function of 
the foil thickness. Intensification factors on the sensi- 
tivity of KODAK AA x-ray films of up to 5.5, 4.6, and 8.7 
were determined for aluminum, copper and lead re- 
spectively. The equilibrium thicknesses for back 
screens were found to be 40, 65 and 110 mg/sq cm 
respectively. For — screens, the equilibrium thick- 
nesses is 110 mg/sq cm in all cases. The results were 
compared with the absorbed dose in the film’s emul- 
sions, calculated by Monte Carlo methods and found 
to agree within 10 percent. 


150,834 

PB91-195453 Not available NTIS 

National Inst. of Standards and Technology (NML), 

Gaithersburg, MD. Electricity Div. 

Observation of Atoms Laser Cooled Below the 
Limit. 

Final rept. 

W. D. Phillips, C. |. Westbrook, P. D. Lett, R. N. 

Watts, and P. L. Gould. 1989, 3p 

Pub. in At. Phy. 11, p633-635 1989. 


The authors have measured the temperature of a 
three-dimensional gas of laser cooled Na atoms to be 
as low as 40 + or - 20 microK. This is in strong dis- 
agreement with the expected Doppler-cooling limit of 
240 microK. 


150,835 

PB91-198960/GAR PC A03/MF A01 
Leiden Rijksuniversiteit (Netherlands). Dept. of Mathe- 
matics and Computer Science. 

Maximum Norm Contractivity of Discretization 
Schemes for the Heat Equation. 

J. F. B. M. Kraaijevanger. 1990, 21p TW-90-06 
Sponsored by Koninklijke Nederlandse Akademie van 
Wetenschappen, Amsterdam. 


In the paper a necessary and sufficient condition is 
presented for maximum norm contractivity of a large 
class of discretization methods for solving the heat 
equation. Specializing the result for the well-known 
Crank-Nicolson method, the authors arrive at the crite- 
rion delta t/(delta x)squared = or < 3/2, which is less 
restrictive than the weakest presently available suffi- 
cient condition delta t/(delta x)squared = or < 1.A 
comparison is made with other stability criteria and 
with sufficient conditions obtained in 2 papers bi 
Spijker which are based on the concept of absolute 
monotonicity. Construction of some optimal explicit 
schemes concludes the paper. 


150,836 

PB91-199257/GAR PC A05/MF A01 
Technische Hogeschool Delft (Netherlands). 

Exchange Currents in Low-Energy Nucleon Cap- 
ture by (3 Pa)He 

Doctoral thesis. 

R. Wervelman. 3 Jan 91, 90p 

Sponsored by Stichting voor Fundamenteel Onder- 
zoek der Materie, Amsterdam (Netherlands), and Ne- 
derlandse Organisatie voor Wetenschappelijk Onder- 
zoek, The Hague. 


The studies described in the thesis concern absolute 
cross-section measurements of the radiative neutron 
capture reactions (3)He(n,gamma)(4)He and 
(3)He(n,gamma gamma)(4)He, and are complemented 
with shell-model calculations on the radiative thermal 
neutron capture reaction by (3)He and on the weak 
(3)He(p, e(-+)nu(sub e))(4)He reaction. The latter reac- 
tion is of interest as a source of high-energy neutrinos 
emitted by the sun, neutrinos which may be detectable 
in the new generation of solar neutrino detectors. The 
experiments are performed at two neutron energies, 
with sub-thermal neutrons where s-wave capture is 
dominant, and with a quasi-monochromatic 24.5 keV 
neutron beam (p-wave capture) and have been com- 
pleted with mixed success. 


150,837 
PB91-199729/GAR PC A03/MF A01 
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mer +o Milwaukee, WI. 

Characteristics of Sputtered 
Lanthanum Hexaboride. 
S. J. Mroczkowski. 11 Aug 88, 22p NSF/ISI-88127 
Grant NSF-ISI87-60262 
Sponsored by National Science Foundation, Washing- 
be — of Industrial Science and Technological 
nnova 


Metallic filaments were coated with lanthanum hexa- 
boride deposited by rf magnetron sputter A 
simple diode system was designed to measure the 
work function of the filaments and to study the emis- 
sion behavior. It was found that under some condi- 
tions, LaB6 can be sputter deposited onto filament 
Structures with the resultant work function and stoichi- 
ometry similar to bulk LaB6. The sputtered coati 
were dense and adherent. The coated filaments cou’ 
be flexed with moderate severity without exhibiting mi- 
crocracking, spalling, or a detected difference in emis- 
sion characteristics. At 1100 C, the emission density of 
LaB6 coated tungsten ribbon was 0.1 amps/sq.cm. 
while the emission density of tungsten ribbon was 10 
to the minus 7th power amps/sq.cm. Filaments ran 
250 hours without any reduction in the emission cur- 
rent. Intermittent atmospheric exposure had no effect 
on the emission. 


150,838 

PB91-200816 Not available NTIS 

National Inst. of Standards and Technology (PL), 

Gaithersburg, MD. Atomic Physics Div. 

pe ire 58(2)5p5d ear ) + en = + 
5s(2)5p7s) Transitions in Sb ll and 5s(2)5p - 


Ss5p(2) + 58(2)ni) Transitions in Sb Ill 
inal rept. 
B. Arcimowicz, Y. N. Joshi, and V. Kaufman. 1989, 


7p 
= in Canadian Jni. of Physics 67, n6 p572-578 
1 , 


The spectrum of antimony was photographed in the 
575-2300 A region using a hollow cathode and a tri 
ered spark source. The analysis of the 5s(2)5p(2) - 
5s(2)5p5d + 5s5p(3) + 5s(2)5p6s + 5s(2)5p6s + 
5(2)5p7s) transitions in Sb |i spectrum was revised and 
interpreted on the basis of multiconfiguration interac- 
tion calculations. Accurate wavelength measurements 
of Sb Ii! lines lead to a revised — 5s(2)5p 
doublet P interval value of 6574.5 


150,839 

PB91-200840 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and Frequency Div. 

Clocks, Atomic and Molecular. 

Final rept. 

J. A. Barnes, and J. J. Bollinger. 1991, 2p 

See also PB81-236606. 

Pub. in Encyclopedia of Physics, p154-155 1991. 


Atomic and molecular clocks are described in simple 
terms using the cesium atomic clock as an example. 
Some applications of atomic clocks are listed. Current 
research on frequency metrology including ion traps, 
laser cooling, and optical frequency standards are dis- 
cussed. 


150,840 
PB91-200857 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. bey and Frequency Div. 

f Correlations in Finite, Strongly 


, S. L. Gilbert, D. J. Heinzen, W. M. 
_ J. Wineland. 1990, 11p 

Sponsored by Air Force Office of Scientific Research, 
Bolling AFB, DC., and Office of Naval Research, Ar- 
“ ion, VA. 

. in Proceedings of Yamada Conference (24th) on 
Sunt Coupled Plasma Physics, Lake Yamanaka, 
Japan, August 29-September 2, 1989, p177-187 1990. 


The authors have observed spatial correlations with up 
to 15,000 Be(1+) ions in a Penning trap with Gamma 
> 100. These correlations are strongly affected by the 
boundary conditions and take the form of concentric 
shells as predicted by computer simulations. In the 
paper the authors briefly describe the experimental 
confinement geometry and the laser cooling of the 
ions. Experimental techniques for observing the shell 
structure are described. The relatively ~ spacings 
between the ions permit the shells to be directly 
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viewed by imaging the Be(1 +) laser-induced fluores- 
cence onto a photon-counting camera. Diagnostic 
techniques capable of measuring the ion diffusion are 
then discussed. Qualitative observations of the ion dif- 
fusion are compared with theoretical predictions. 


841 
PBS1-200881 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 
Near-Threshold Vibrational Excitation of H2 by 
Electron Impact: Resolution of Discrepancies be- 
tween Experiment and Theory. 
Final rept. 
S. J. Buckman, M. J. Brunger, D. S. Newman, G. 
Snitchler, and S. Alston. 1990, 4p 
See also PB91-101584. 
Pub. in Physical Review Letters 65, n26 p3253-3256, 
24 Dec 90. 


New measurements and calculations of near-thresh- 
old (0.5-5.0 eV) e-H2 vibrational-excitation cross sec- 
tions challenge previous determinations based on 
transport analysis. Elastic and mu(o)=0->mu=1 
cross sections measured in a crossed electron-molec- 
ular-beam apparatus agree well with values calculated 
using a vibrational close-coupling theory with a separa- 
ble representation of exchange, particularly at ener- 
gies below 2.0 eV, but are incompatible with cross sec- 
tions derived via analysis of electron-swarm transport 
data. 


150,842 

PBS1-202903 Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Boulder, CO. Electromagnetic Technology Div. 

Enhanced Flux Creep in Nb-Ti Superconductors 

After an Increase in Temperature. 

Final rept. 

R. W. Cross, and R. B. Goldfarb. 1991, 2p 

Sponsored by Department of Energy, Washington, DC. 

~. in Applied Physics Letters 58, n4 p415-416, 28 
an 91. 


The magnetic fields of Superconducting Super Collider 
(SSC) dipole magnets change with time when the mag- 
nets are operated at constant current. The decay of 
the field is thought to be a consequence of flux creep 
in the Nb-Ti filaments in the superconducting cables. 
However, measured magnetic relaxation of small sam- 
ples of SSC cable as a function of time is unlike the 
large decays that are observed in the fields of the 
actual magnets. The authors have made relaxation 
measurements on sample SSC conductors at 3.5 and 
4.0 K after field cycling. The decay at both tempera- 
tures was 2.8% in 50 min. However, the relaxation 
measured after a temperature increase from 3.5 to 4.0 
K was 4.8% in 50 min. A likely reason for the greater 
magnetization decay is that, after an increase in tem- 
perature, the Nb-Ti is in a supercritical state, with 
shielding currents flowing at a density greater than the 
new critical current density. This causes enhanced flux 
creep. The authors suggest that a small temperature 
rise during the operation of SSC magnets may contrib- 
ute to the unexpectedly large magnetic field decay. 


150,843 

PBS91-202911 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Technology Div. 

Hall Probe Magnetometer for SSC Magnet Cables: 
Effect of Transport Current on Magnetization and 
Flux Creep. 

Final rept. 

R. W. Cross, and R. B. Goldfarb. 1991, 3p 
Sponsored by Department of Energy, Washington, DC. 
Pub. in IEEE (institute of Electrical and Electronics En- 
gineers) Transactions on Magnetics 27, n2 p1796- 
1798 Mar 91. 


The authors constructed a Hall probe magnetometer 
to measure the magnetization hysteresis loops of Su- 
perconducting Super Collider magnet cables. The in- 
strument uses two Hall-effect field sensors to measure 
the applied field H and the magnetic induction B. Mag- 
netization M is calculated from the difference of the 
two quantities. The Hall probes are centered coma | 
in the bore of a superconducting solenoid with the 

probe against the sample’s broad surface. An alterna- 
tive probe arrangement, in which M is measured direct- 
ly, aligns the sample probe parallel to the field. The 
authors measured M as a function of H and field cycle 
rate both with and without a dc transport current. Flux 
creep as a function of current was measured from the 
dependence of ac loss on the cycling rate and from the 
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decay of magnetization with time. Transport currents 
up to 20% of the critical current have minimal effect on 
magnetization and flux creep. 


150,844 
PB91-202929 Not availiable NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Technology Div. 
Correlation of Flux States Generated by Optical 
Switching of a Superconducting Circuit. 

Final rept. 

C. E. Cunningham, G. S. Park, B. Cabrera, and M. E. 
Huber. 1990, 2 

Sponsored by Office of Naval Research, Arlin 
Pub. in Physica B 165 and 166, p113-114 19! 


The authors pulse a superconducting microbridge with 
light, changing the quantum flux state of a supercon- 
ducting circuit. Long sequences of pulses are used to 
measure the degree of correlation between succes- 
sive flux states. In a series of runs, the pulse length 
was changed over six decades from 6 ns to 10 ms. The 
correlations fit a simple Fokker-Planck conditional 
probability model. 


ton, VA. 
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PB91-203083 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 

—_ of Velocity-Changing Collision Ker- 
nels. 

Final rept. 

K. E. Gibble, and A. C. Gallagher. 1991, 15p 

Grant NSF-PHY86-04504 

= by National Science Foundation, Washing- 
ton 

- in Physical Review A 43, n3 p1366-1380, 1 Feb 


Measurements of velocity-changing collision (VCC) 
kernels are obtained using velocity-selective optical 
pumping. This is the first measurement of the shape of 
an elastic VCC kernel over the full thermal range of 
velocity changes. Since ground-state collisions are 
studied (quintet 5(1/2)) Rb and He, Ne, Ar, Kr, or 
Xe),very low buffer-gas pressures can be used, and 
therefore pressure broadening (d eee collisions) 
does not obscure the effects of VCC’s. The data are 
deconvolved to eliminate the effects of the natural 
linewidth and are then extrapolated with respect to 
buffer-gas pressure to determine the single-collision 
limit. For small initial velocities, the measured kernels 
are consistent with a hard-sphere model for large ve- 
locity changes, but differ significantly for small velocity 
changes. The measured VCC kernels for large initial 
veloclion and large velocity changes do not exhibit the 
agreement with the hard-sphere kernel. This implies 
that information about the inter-atomic potential can 
be obtained from a measurement of VCC kernels. The 
authors also show the inadequacy of the much-used 
Keilson-Storer kernel (J. Appl. Math. 10, 243 (1952)). 


150,846 

PB91-203166 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Center for Radiation Research. 
Polarizability of the Photon. 

Final rept. 

E. Hayward. 1989, 3p 

Pub. in Physics Letters B 223, n2 p133-135, 8 Jun 89. 


The relationship between the static polarizability of the 
proton and the electric and magnetic polarizabilities 
obtained from low-energy photon scattering is dis- 
cussed. It is shown that a consistent picture emerges if 
one associates the static polarizability with the imagi- 
nary part of the forward scattering amplitude, and the 
photon scattering cross section with the real part. 


150,847 

PB91-203216 Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Boulder, CO. Electromagnetic Fields Div. 

— of the Cornu Spiral for Lossy 

a 

Final rept. 

D. A. Hill. 1991, 3p 

ater Jnl. of Applied Physics 69, n3 p1772-1774, 1 
eb 91. 


The classical problem of Fresnel diffraction by a 
straightedge is extended to allow for loss in the 
medium. The loss modifies the usual Cornu spiral solu- 
tion because the argument of the Fresnel integral be- 


comes complex. For high loss, the contributions of the 
outer Fresnel zones are highly attenuated. 


150,848 

PB91-203240 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 

Asymptotic Expansions of the Kernel Functions 
for Line Formation with Continuous Absorption. 
Final rept. 

D. G. Hummer. 1991, 6 

Contract NAGW-766, Grant NSF-AST88-02937 
Sponsored by National Aeronautics and Space Admin- 
istration, Washington, DC., and National Science 
Foundation, Washington, DC. 

Pub. in Jnl. of Quantitative Spectroscopy and Radi- 
ative Transfer 45, n4 p211-216 1991. 


Asymptotic expressions are obtained for the kernel 
functions Mn2(tau, alpha, beta) and K2n(tau, alpha, 
beta) appearing in the theory of line formation with 
complete redistribution over a Voigt profile with damp- 
ing parameter alpha, in the presence of a source of 
continuous opacity parameterized by beta. For alpha 
> 0, each coefficient in the asymptotic series is ex- 
pressed as the product of analytic functions of alpha 
and eta identically = beta(tau) separately. For Doppler 
broadening, only the leading term can be evaluated 
analytically. 


150,849 

PB91-203307 Not available NTIS 
National Inst. of Standards and ieaiaee (NML), 
Gaithersburg, MD. Molecular Spectroscop 

Notes and Comments on Roundtable Discussion 
on a Collisions and Collision-in- 
duced Spectra 

Final rept. 

P. S. Julienne, and L. Frommhold. 1989, 7p 

Pub. in Spectral Line Shapes, p800-806 1989. 


It is especially fitting at the conference, which for the 
first time brings together the communities on line 
broadening and collision-induced absorption, that the 
roundtable sessions on laser-assisted collisions and 
collision-induced spectra be combined into one dis- 
cussion. This enables one to point out the very strong 
similarities between these two fields, both in the types 
of phenomena treated and in the methodology used to 
calculate the spectra. Therefore, as a major theme of 
the discussion, the authors would like to point out the 
similarities and differences between the two fields. 


150,850 

PB91-203315 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Fields Div. 

Estima of Electromagnetic Fields in Complex 
Environments. 

Final rept. 

M. Kanda, and J. Randa. 1991, 6p 

Pub. in Proceedings of the International Zurich Sympo- 
sium and Technical Exhibition on Electromagnetic 
Compatibility (9th), Zurich, Switzerland, March 12-14, 
1991, p337-342. 


The problem of measuring and characterizing compli- 
cated multiple-source, multiple-frequency electromag- 
netic environments is becoming more important and 
more difficult as electrical devices proliferate. The 
paper reviews three general approaches to the prob- 
lem which have been investigated at the National Insti- 
tute of Standards and Technology (NIST). The three 
approaches are: a statistical treatment of the spatial 
distribution of electromagnetic field intensities; a nu- 
merical computation using a finite-element (or lattice) 
form of the electromagnetic action functional; and use 
of a directional probe to scan a volume. All three meth- 
ods are still in the development stage, but each ap- 
pears promising. 


150,851 

PB91-203372 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Statistical Engineering Div. 

Experimentation and Measurement. 

Final rept. 

H. H. Ku. 1988, 5p 

See also PB84-233659. 

Pub. in Basic Questions in Fatigue: ASTM STP 924, v1 
p9-13 1988. 


The paper reviews a number of statistical concepts 
and methods that could be helpful to experiments in 





the planning stage. These include: (1) sharpening the 
objective of the experiment, (2) avoiding confounding 
of experimental factors, and (3) providing realistic esti- 
mates of variabilities. Two examples ere given. 


150,852 

PB91-203398 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. lonizing Radiation Div. 

Cross-Section Measurements in the Intermediate- 
Energy Standard Neutron Field. 

Final rept. 

G. P. Lamaze, C. M. Eisenhauer, J. A. Grund, E. D. 
McGarry, and F. J. Schima. 1988, 4p 

Pub. in Proceedings of International Conference on 
Nuclear Data for Science and Technology, Mito, 
Japan, May 30, 1988, p1033-1036. 


Measured and calculated results are reported for the 
spectrum-averaged cross sections of the 
(115)In(n,n’)(115m)In, (197)Au(n,gamma)(198)Au, 
(23)Na(n,gamma)(24)Na, (59)Co(n,gamma)(60)Co, 
and (45)Sc(n,gamma)(46)Sc reactions in the Interme- 
diate Energy Standard Neutron Field (ISNF) at the Na- 
tional Bureau of Standards (NBS). The ISNF spectrum 
resembles a fission spectrum at energies above 3.7 
MeV; between 0.18 and 3.7 MeV, the spectrum is 
dominated by neutrons returning from the graphite 
after several collisions; and at lower energies the 
shape is determined by the 1/v absorption in the (10)B 
shell. The median energy is about 0.58 MeV, with 98% 
of the neutron fluence rate occuring between 1,2 keV 
and 5.6 MeV. The fluence was determined by a fluence 
transfer reaction ((235)U(n,f)(140)Ba) from a well-cali- 
brated (252)Cf fission source. 
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PB91-203406 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. lonizing Radiation Div. 

Spectrum-Averaged Cross-Section Measurement 
of (103)Rh(n,n)(103m)Rh in the (252)Cf Fission 
Neutron Spectrum. 

Final rept. 

G. P. Lamaze, F. J. Schima, C. M. Eisenhauer, and 
V. Spiegel. 1988, 5p 

Pub. in Nuclear Science and Engineering 100, n1 p43- 
47 Sep 88. 


Because of the close correspondence of the 
(103)Rh(n,n’) differential cross section and the kerma 
muscle response function for neutrons, rhodium is an 
attractive neutron kerma monitor. In support of its use 
as a neutron monitor, the spectrum averaged cross 
section, sigma(bar), has been measured for a (252)Cf 
fission neutron spectrum. Pairs of rhodium foils were 
irradiated on opposite sides of a thinly-encapsulated 
(252)Cf neutron source. The neutron fluence incident 
on the foils is determined by the source strength, aver- 
age foil distance, and length of time of the irradiation. 
Corrections are made for neutron scattering, satura- 
tion of activity, and attenuation of the x-rays in the foil 
during counting. The x-rays were detected with an in- 
trinsic germanium x-ray detector. The results of five 
separate irradiations _ yield a value of 
sigma(bar)(star)P(Kx)=62.3 + or - 19mb. A dscus- 
sions of systematic uncertainties is given. 
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PBS1-203422 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Precision Engineering Div. 
Calibration of the NBS 10mum Space Beads. 

Final rept. 

T. R. Lettieri, A. W. Hartman, G. G. Hembree, and E. 
Marx. 1989, Hy 

Pub. in Jnl. of Colloid Interface Science 131, n2 p550- 
560 1989. 


A summary is presented of the procedures used to cer- 
tify NBS Standard Reference Material 1960, nominal 
10 micrometer ‘space beads’. Three independent mi- 
crometrology techniques were used, with the results 
agreeing to about 0.1%. Center distance finding, a 
method based on optical microscopy, gave a value of 
9.89 + or - 0.04 micrometers which was chosen as the 
certified mean diameter. Two supporting measure- 
ments, made using metrology electron microscopy and 
resonance light scattering, yielded mean diameters of 
9.886 + or - 0.029 micrometers and 9.898 + or - 
0.029 micrometers, respectively. The main peak of the 
size distribution for this material is nearly Gaussian, 
with a certified standard deviation of 0.09 micrometrs, 
excluding outlying particles. The SRM 1960 micros- 
pheres were grown in microgravity aboard the NASA 


space shuttle ‘Challenger’, making the material the 
first commercial product to be made in space. 
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PB91-203430 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Precision Engineering Div. 
Dimensional Calibration of an NBS 0.3-mum-Diam- 
eter Particle-Sizing Standard. 

Final rept. 

T. R. Lettieri, and G. G. Hembree. 1989, 7p 

Pub. in Jni. of Colloid Interface Science 127, n2 p566- 
572 1989. 


The article summarizes the procedures used at the Na- 
tional Bureau of Standards (NBS) in the certification of 
a new submicrometer particle-sizing Standard Refer- 
ence Material (SRM 1691). The mean diameter of the 
polystyrene microspheres was accurately measured 
using two independent micrometrology techniques. 
One technique, transmission electron microscopy, 
measured the particles dried and in a vacuum, and 
gave a result of 0.269 + or - 0.007 micrometer for the 
certified mean diameter. The supporting method, 
quasi-elastic light scattering, yielded a value of 0.276 
+ or - 0.007 micrometer for the diameter of the mi- 
crospheres in liquid suspension. Descriptions of the 
experimental techniques, data analyses, and sources 
of error are discussed in the paper. The calibrated mi- 
crospheres are now available from NBS for use as a 
primary length standard in the submicrometer size 
range. Applications include microcontamination meas- 
urement in semiconductor processing, atmospheric 
sampling, and electron-microscope calibration. 


150,856 

PB91-203455 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Office of Standard Reference Data. 

Critical Data in Physics and Chemistry. 

Final rept. 

D. R. Lide, and B. B. Molino. 1987, 12 

Pub. in Encyclopedia of Physical Science and Technol- 
ogy, v3 p786-797 1987. 


The history and current status of activities related to 
critical evaluations of physical and chemical data are 
summarized. A general description of methods for 
evaluating data is given. Representative tables of im- 
portant physical and chemical constants are included. 


150,857 

PBS1-203638 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 

Observation of the Cesium Clock Transition Using 
Laser-Cooled Atoms in a Vapor Cell. 

Final rept. 

C. Monroe, H. Robinson, and C. Wieman. 1991, 3p 
Pub. in Optics Letters 16, n1 p50-52, 1 Jan 91. 


Cesium atoms in a vapor cell have been trapped and 
cooled by = light from laser diodes. The 6S F = 4, 
m = 0-> 6SF = 3, m = 0 hyperfine clock transition 
was excited as these atoms then fell 2.5 cm in dark- 
ness. The authors observed a linewidth of 8 Hz with 
good signal-to-noise ratio. This gave a short-term frac- 
tional frequency resolution of 6.5 x 10 to the -12 
power/sec (sup 1/2), and there is potential for sub- 
stantial improvement. The apparatus is extremely 
simple and compact, consisting of a small cesium 
vapor cell and two diode lasers. 


150,858 

PB91-203778 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Radiation Physics Div. 

High Harmonic Generation in Hydrogenic Ions. 
Final rept. 

L. Pan, K. T. Taylor, and C. W. Clark. 1989, 4p 

Pub. in Physical Review A 39, n9 p4894-4897, 1 May 
89. 


The authors have calculated the frequency-dependent 
nonlinear susceptibilities of hydrogenic ions up to very 
high order of nonlinearity. The critical driving intensity, 
at which the radiated harmonic intensity of the (q+ 2)th 
order, produced by the direct process, exceeds that of 
the qth order, is found to decrease rapidly with q. The 
computed values of critical intensity are comparable to 
those at which ‘plateau’ behavior is observed in recent 
experiments. 
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National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Technology Div. 
—S timity-Effee Ye on —_ Fila- 
ment Proximity-Effect Coupling at the of 
SSC Cables. _ 
Final rept. 

T. W. Petersen, and R. B. Goldfarb. 1991, 2p 
Sponsored by Department of Energy, Washington, DC. 
Div. of High Energy Physics. 

Pub. in IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Magnetics 27, n2 p1809- 
1810 Mar 91. 


Magnetization as a function of transverse magnetic 
field and time was measured for short strands extract- 
ed from the centers and edges of five Nb-Ti Rutherford 
cables designed for use in Superconducting Super 
Collider dipole magnets. The multifilamentary strands 
all had 6-micrometer diameter filaments. Edge sam- 
ples, which had severe mechanical deformation, 
showed small magnetic coupling losses at low fields, 
compared to no coupling losses for undeformed 
center strands. Sharp strand bends at cable edges de- 
creases the interfilament spacing to the order of the 
coherence length in the normal matrix material which 
increases the effective filament diameter and hystere- 
sis loss at low fields. Microscopic studies of the cables’ 
cross sections confirmed smaller interfilament separa- 
tions in these samples. Flux creep measurements, rep- 
resented by the time dependence of magnetization, 
showed little difference between edge and center 
samples. This indicates that the proximity-coupled 
matrix in edge samples is not a significant source of 
flux creep. 
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PB91-204164 Not available NTIS 

National Inst. of Standards and Technology (NML), 

Boulder, CO. Quantum Physics Div. 

Collisional Energy Transfer between Excited Sr 

Atoms. 

Final rept. 

H. G. C. Werij, M. Harris, J. Cooper, A. Gallagher, 

and J. F. Kelly. 1991, 13p 

Contract NSF-PHY86-04504 

— by National Science Foundation, Washing- 

ton, DC. 

or in Physical Review A 43, n5 p2237-2249, 1 Mar 
1. 


The following energy-transfer reactions have been ob- 
served in a Sr vapor following pulsed excitation of the 
5 singlet P(1) state. The r singlet D(2) state was popu- 
lated by a nonlinear stimulated process. By measuring 
the rate coefficients for these reactions for over 40 
final states n(sup (2s + 1))L, one looks for insight into 
how these reactions depend on energy defect, spin, 
and angular momentum. It is found that there is not a 
very strong dependence on the energy defect, and 
that singlet and triplet final states are produced in com- 
parable amounts. The final states tend to be populated 
more effectively as their angular momentum in- 
creases. Total rate coefficients are of the order of gas- 
kinetic rates. 


150,861 

PB91-205906/GAR PC A07/MF A01 
Vrije Univ., Amsterdam (Netherlands). 

B-Splines and Faddeev Equations: An Application 
to pi d Scattering. 

Doctoral thesis. 

A. J. Huizing. 3 May 90, 141p 


Two numerical methods were examined to solve the 
three-body equations describing pion deuteron elastic 
scattering. For separable two body interactions, these 
equations form a set of coupled one dimensional inte- 
gral equations. They are plagued by singularities which 
occur in the kernel of the integral equations as well as 
in the solution. The methods to solve these equations 
differ in the way they treat the singularities. The first 
method investigated is the Fuda-Stuivenberg method. 
Although the Fuda-Stuivenberg method has proved to 
be a successful method to solve the three-body scat- 
tering equations for the description of the neutron deu- 
teron breakup reaction, it appeared to be of no practi- 
cal use to solve the corresponding equations for pion 
deuteron scattering. The second numerical method in- 
vestigated is the spline method. This is a rather new 
method to solve the three-body scattering equations. 
The basic ingredient of the method to solve integral 
equations is the approximation of the unknown solu- 
tion by splines. Cubic splines were used with cubic B- 
splines as a basis. If the solution is approximated by a 
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linear combination of basis function, an integral equa- 
tion can be transformed into a set of linear equations 
for the expansion coefficients. The set of linear equa- 
tions is solved by standard means. 


PROBLEM-SOLVING 
INFORMATION FOR 
STATE & LOCAL 
GOVERNMENTS 


Economic & Community Development 


150,862 

PB91-198135/GAR PC A09/MF A02 
Office of Technology Assessment, Washington, DC. 
Rural America at the Crossroads: Networking for 
the Future. 

May 91, 196p OTA-TCT-471 

Also available from Supt. of Docs. 


Advances in communication and information technol- 
ogies hold promise for rural America, by reducing the 
barriers of distance and space that have disadvan- 
taged rural areas. The study explores the role that 
communication technologies can play in securing rural 
America’s future. It develops several policy strategies 
and options to encourage such development. 


Environment 


150,863 

MIC-91-02982/GAR MF E01 
International Development Research Centre, Ottawa 
(Ontario). 

Solar-powered desalination: A case study from 
Botswana. 

Technical study no. 65e 

R. Yates, T. Woto, and J. T. Tihage. c1990, 67p 
ISBN-0-88936-554-7 

Microfiche only. 


In Africa, chronic drought conditions are reducing 
access to and the quality of drinking water. In Botswa- 
na, recurring droughts have left 80 percent of the pop- 
ulation reliant on water from boreholes. Drilling such 
boreholes is an expensive proposition and the water is 
often scarce or saline. One possible solution oh tis 
dilemma is solar desalination. The Solar wane Ee 

tion of the Rural Industries Innovation Centre (RIIC) in 
Kanye, Botswana, has been studying solar distillation 
methods since 1977. This document summarizes the 
results of an intensive 3-year field study carried out by 
RIIC, with the “— of IDRC (International Develop- 
ment Research ntre), on the technical performance 
and suitability of various small-scale desalinators. The 
Study indicates that small-scale desalinators can pro- 
vide a clear, palatable distillate; that certain models 
can provide a constant and adequate supply of pota- 
ble water when the distillate is added to salty water 
from traditional sources; and that the technology is 
readily acceptable to remote area dwellers. It also 
highlights the importance of including intended benefi- 
ciaries in the management of a new technology, in this 
case, the siting, construction, operation, an mainte- 
nance of the desalinators. 


150,864 

MIC-91-03032/GAR PC E12/MF E01 
British Columbia Ministry of Environment, Victoria. 
Pricing pollution: ne British Columbia’s 


waste discharge permit 
M. Stone. c1990, 148p 


Recently there has been a major shift in public opinion 
about the way in which governments should raise the 
revenues necessary for pollution control and environ- 
mental management. The ‘polluter-pays principle’ was 
formalized and adopted by all member nations of the 
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Organization for Economic Cooperation and Develop- 
ment, including Canada, in 1975. This report provides 
a critical review of B.C.’s current waste discharge 
permit fee system; examines the types of discharge 
fee systems used in other jurisdictions and the results 
these systems have achieved; and makes recommen- 
dations on potential improvements to the province’s 
current discharge permit fee system. 
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MIC-91-03104/GAR PC E12/MF E01 
Inland Waters Directorate, Ottawa (Ontario). Water 
Quality Branch. 

Canada-Newfoundiand Water Quality Monitoring 
Agreement: Exploits River survey report, 1987-88. 
S. Roussel, R. Arseneault, and T. Blouin. c1990, 
114p 


This report presents the results of the Exploits River 
Basin Recurrent Survey, conducted in the Fall of 1987 
and the Spring of 1988 (low and high flows), as part of 
the Canada-Newfoundland Water Quality Monitoring 
Agreement. It is the first in a series of intensive studies 
to characterize selected rivers of Newfoundland by 
samp ing water, bottom sediments, and biota in an in- 
tegrated manner. The two principal objectives of the 
study were to gather data on the — heterogeneity 
of water quality parameters along the course of the Ex- 
ploits River, and to determine the extent of heavy 
metal accumulation in bottom sediments and fish pop- 
ulations of the Red Indian Lake system. 
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MIC-91-03106/GAR PC E07/MF E01 
Inland Waters Directorate, Ottawa (Ontario). Water 
Quality Branch. 

Canadian water ei | guidelines for picioram. 
Scientific series no. 178. 

D. M. Trotter, R. A. Kent, and M. P. Wong. c1990, 
68p SSC-EN36-502/178E, ISBN-0-662-18369-X 
French ed. 91-03105/1. 


This report summarizes a literature review on the uses, 
fate, and effects of picloram (herbicide) on raw water 
for drinking water supply, freshwater aquatic life, agri- 
cultural water uses, recreational water quality and aes- 
thetics, and industrial water supplies. Water quality 
guidelines for the protection of specific water uses are 
recommended in this report. 
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MIC-91-03193/GAR PC E07/MF E01 
Ontario. Environmental Compensation Corporation, 
Toronto. 

Ontario. Environmental Compensation Corpora- 
tion: Annual report 1989-90. 

c1990, 24p 

Text in English and French (Bilingual). 


Annual report of the Corporation, created in 1985 to 
authorize compensation to spill victims who are unable 
to obtain compensation for their loss or damage else- 
where. This report provides information on the Corpo- 
ration’s role, impact on availability of spill victim com- 
pensation, operations, activities, conditions to be met, 
a summary of the decision-making approach used by 
the ECC Board of Directors. A short statement of ex- 
penditures is included. 


150,868 


MIC-91-03260/GAR PC E07/MF E01 
Greater Toronto Area Greenlands Strategy (Ont.). 
Options for a Greater Toronto Area greenlands 
strategy, 1990: Overview. 
R. Kanter. c1990, 34p 


The objectives of this study were to identify areas to be 
included in a regional greenlands system, examine 
methods to secure greenlands, and to examine possi- 
ble institutional arrangements to help implement the 
— strategy. While the st examined the 

reater Toronto Area in general, it specifically concen- 
trated on the Oak Ridges Moraine, river valleys and 
watercourses flowing into Lake Ontario and Lake 
— and the tablelands between the valley sys- 
lems. 


150,869 


MIC-91-03511/GAR PC E07/MF E01 
Ontario Round Table on Environment and Economy, 
Huntsville. 


Local Round Table Workshop: Proceedings (1991: 
Huntsville, Ont.). 
c1991, 43p 


This document summarizes the proceedings of a 
Round Table workshop held in Muskoka on February 
16-17, 1991. The purpose of the workshop was to dis- 
cuss: Methods for establishing round tables at the 
local level; the ongoing relationship among local round 
tables; what role the provincial Round Table could 
play; and the role of communities in the consultation 
program of the Ontario Round Table’s sectoral task 
force program. 


Human Resources 


150,8 

PB91 7700823/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. Health 
Resources Div. 

Infant Formula: Bey ned - aarnees and Competi- 
tion in the WIC P 

Sep 90, 33p GAO/ RD 90-122 


The report examines cost-containment initiatives in the 
Special Su oe Food Program for Women, In- 
fants, and Children (WIC). Cost-containment initiatives 
for infant formula have been an effective means of 
saving WIC food funds and aan progam partici- 
pation. The analysis showed that agencies that 
used competitive bidding to obtain rebate contracts re- 
alized the greatest savings. The introduction of com- 
petitive bidding led to greater cost-containment sav- 
ings than those resulting from the open market ap- 
proach. Recent bidding patterns, however, indicate 
that formula manufacturers may be modifying their bid- 
ding strategy. The Federal Trade Commission (FTC) 
announced that it will conduct an inquiry focused on 
pricing patterns in the infant formula industry. Because 
only three firms are responsible for almost all domestic 
infant formula production, coordination of pricing and 
marketing strategies between the manufacturers is 
always a potential danger. The FTC’s efforts to assure 
competition in the infant formula industry will be an im- 
portant element in state efforts to maximize cost-con- 
tainment savings to maintain or expand WIC service 
levels. 


Transportation 


150,871 
MIC-91-03226/GAR PC E07/MF E01 
Transport Canada, Ottawa (Ontario). 

Canada. Transport Canada: Annual report 1988-89. 
c1991, 88p SSC-T1-3/1989, ISBN-0-662-58060-5 
Text in English and French (Bilingual). 


The goal of the Dept. is to ensure safety in the national 
transportation system. This annual report oo high- 
lights of the year and reviews the activities of the Secu- 
rity and Emergency Planning Group, Airports Group, 
Aviation Group, Marine Group, and the Surface Group. 
It reports on policy and coordination, and on central 
services. A financial summary is included. 


150,872 
PB91-193680/GAR PC A03/MF A01 
Valley Forge Labs., Inc., Devon, PA. 

Traffic Data Collection for Local Transportation 
Agencies: Project Progress and Results of Tech- 
nology Transfer. 

Final rept. Feb 89-Feb 91. 

F.S. oe ry Dec 90, 44p FHWA/PA/SS-036 , 
FHWA/PA-91/036 

Sponsored by Federal Highway Administration, Harris- 
burg, PA. Pennsylvania Div., and Pennsylvania Dept. of 
Transportation, Harrisburg. Bureau of Bridge and 
Roadway Technology. 


The report summarizes the results of a study aimed at 
increasing the expertise of local municipalities 
throughout Pennsylvania in the use of traffic data col- 
lection equipment. The technical assistance provided 
to the municipalities is documented, and an evaluation 
of the cost-effectiveness of the program is performed. 
A summary of the conclusions drawn from the results 





of the study suggests a continuation of the program to 
provide additional assistance to local agencies to col- 
lect, reduce and analyze traffic data to improve trans- 
portation, particularly in non-urbanized areas. 


150,873 


PB91-800466/GA' PC NO1/MF NO1 


R 
— Technical Information Service, Springfield, 


Child Restraint Systems. January 1980-August 
1991 (Citations from the NTIS Database). 

Rept. for Jan 80-Aug 91. 

Jul 91, 27p 

Supersedes PB90-857087. See also PB91-800078. 


The bibliography contains citations concerning the 
design and performance of child restraint seats and 
belt systems designed for automobiles and aircraft. 
Guidelines for use, suggestions for installation, the 
use, and misuse of restraint systems, and consumer 
and auto-accident victim attitudes toward these sys- 
tems are discussed. The effects of legislation mandat- 
ing child restraint system use in several states are ex- 
— (Contains 86 citations with title list and subject 
index.) 
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150,874 

AD-A234 798/7/GAR PC A03/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Chinese Space Science and Technology (Selected 
Articles). 

21 Mar 91, 27p Rept no. FTD-ID(RS)T-1273-90 
Trans. of ips Kongjian Kexue Jishu (China) v10 
n2 p5-9, 25-29 1990. 


This Chinese translation consists of two articles: Con- 
trol of solid-apogee motor during orbit transfer maneu- 
ver; and Application of split-phase code PSK signal in 
data transmission of meteorological satellite remote 
sensing image. 


150,875 

AD-A234 801/9/GAR PC A02/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Prime Minister Li Peng Talks with Representatives 
to a Discussion Meeting on Satellite Applications 
and Applied Satellite Technology about the Devel- 
opment of Our Country’s Activities in Space. 

Q. Zhu. 21 Mar 91, 10p Rept no. FTD-ID(RS)T-1368- 


90 
Trans. of Yuhang Xuebao (China) n4 p1-2 1989. 
No abstract available. 


150,876 
N91-22150/7/GAR 

(Order as N91-22139/0/GAR, PC a 

4 

Cincinnati Univ., OH. 
Attitude Control Requirements for Various Solar 
Sail Missions. 
T. Williams. Apr 90, 9p 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 170-178. 


The differences are summarized between the attitude 
control requirements for various types of proposed 
solar sail missions (Earth orbiting; heliocentric; aster- 
oid rendezvous). In particular, it is pointed out that the 
most demanding type of mission is the Earth orbiting 
one, with the solar orbit case quite benign and asteroid 
station keeping only slightly more difficult. It is then 
shown, using numerical results derived for the British 
Solar Sail Group Earth orbiting design, that the disturb- 
ance torques acting on a realistic sail can completely 
dominate the torques required for nominal maneuver- 
ing of an ‘ideal’ sail. This is obviously an important con- 
sideration when sizing control actuators; not so obvi- 
ous is the fact that it makes the standard rotating vane 
actuator unsatisfactory in practice. The reason for this 
is given, and a set of new actuators described which 
avoids the difficulty. 


150,877 


N91-22159/8/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
A04) 


Outer Space Environments, Houston, TX. 

Centauri Project: Manned Interstellar Travel. 

T. M. Ciesla. Apr 90, 13p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 286-298. 


The development of antimatter engines for spacecraft 
propulsion will allow man to expand to the nearest stel- 
lar neighbors such as the Alpha Centuri system. Com- 
pared to chemically powered rockets like the Apollo 
mission class which would take 50,000 years to reach 
the Centauri system, antimatter propulsion would 
reduce one way trip time to 30 years or less. The chal- 
lenges encountered by manned interstellar travel are 
formidable. The spacecraft must be a combination of 
sublight speed transportation system and a traveling 
microplanet serving an expanding population. As the 
population expands from the initial 100 people to ap- 
proximately 300, the terraformed asteroid, enclosed by 
a man-made shell will allow for expansion over its sur- 
face in the fashion of a small terrestrial town. All as- 
pects of human life - birth; death; physical, emotional, 
and educational needs; and government and law must 
re = by the structure, systems, and institutions on- 
ard. 


150,878 


N91-22160/6/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
A04) 


Analytech, Jonesboro, GA. 

Speculations and Inquiries Regarding the Possi- 

— for and Limitations to Practical Interstellar 
ravel. 

W. W. Gardiner. Apr 90, 8p 

In NASA. Lewis Research Center, Vision-21: Space 

Travel for the Next Millennium p 299-306. 


The existence of superluminal phenomena have now 
been independently confirmed by physicists working in 
several different laboratories, most notably by the 
team of Alain Aspect in Paris. The two major variants 
of these experiments are described and their implica- 
tions for superluminal communication and superlu- 
minal travel are discussed. It is noted that while the 
original —— for these experiments is due in part 
to Albert Einstein (Einstein, Rosen, and Podolsky, 
1935), their recent empirical validation presents a sig- 
nificant anomaly within the theoretical framework of 
the special theory of quantum mechanics. How a 
newly emerging paradigm broadly encompassing the 
empirical sciences, and informed by both the social 
sciences and general systems theory may resolve this 
theoretical crisis is discussed. With the impasse to fur- 
ther elaboration of these effects for possible superlu- 
minal applications removed, the discussion concludes 
with a research proposal. 


150,879 


N91-22165/5/GAR 
(Order as N91-22139/0/GAR, PC —_— 


) 
Hawaii Univ. at Manoa, Honolulu. Dept. of Mechanical 
Engineering. 
Based Seti. 
W. Stuiver. Apr 90, 5p 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 346-350. 


Space-based antenna systems for the search of sig- 
nals from extra-terrestrial intelligence are discussed. 
Independent studies of the ecliptic solar-sailing trans- 
fer — from the geosynchronous departure orbit 
to Sun-Earth collinear transterrestrial liberation point 
were conducted. They were based on a relatively 
simple mathematical model describing attitude-con- 
trolled spacecraft motion in the ecliptic plane as gov- 
erned by solar and terrestrial gravitational attraction to- 
gether with the solar radiation pressure. The resulting 
equations of motion were integrated numerically for a 
relevant range of values of spacecraft area-to-mass 
ratio and for an appropriate spacecraft attitude-control 
law known to lead to Earth escape. Experimentation 
with varying initial conditions in the departure orbit, and 
with attitude-control law modification after having 
achieved Earth escape, established the feasibility of 
component deployment by means of solar sailing. De- 
tails are presented. 


150,882 
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150,880 
N91-22166/3/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
04 


A 
NASA Space Station Program Office, Reston, VA. 
for Deep Space Missions. 


A. C. Holt. Apr 90, 14p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 351-364. 

Space Station Freedom is designed with the capabili 
to cost-effectively evolve into a transportation a 4 
which can support manned lunar and Mars missions. 
To extend a permanent human presence to the outer 
planets (moon outposts) and to nearby star systems, 
additional orbiting space infrastructure and great ad- 
vances in propulsion system and other technologies 
will be required. To identify primary operations and 
management requirements for these deep space mis- 
sions, an interstellar ign concept was developed 
and analyzed. The assembly, test, servicing, logistics 
resupply, and increment management techniques an- 
ticipated for lunar and Mars missions appear to provide 
a pattern which can be extended in an analogous 
manner to deep space missions. A long range, space 
infrastructure development plan (encompassing 
space missions) coupled with energetic, breakthrough 
level propulsion research should be initiated now to 
assist in making the best budget and schedule deci- 
sions. 


150,881 
N91-22170/5/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
A04) 


University of Southern California, Los Angeles. 

MALEO: Modular Assembly in Low Earth Orbit. A 
for an 1OC Lunar 3 

M. Thangavelu, and G. G. Schierle. Apr 90, 12p 

In NASA. Lewis Research Center, Vision-21: Space 

Travel for the Next Millennium p 404-415. 


Modular Assembly in Low Earth Orbit (MALEO) is a 
new strategy for building an initial operational capabil- 
ity lunar habitation base. In this strategy, the modular 
lunar base components are brought up to Low Earth 
Orbit by the Space Transportation System/Heavy Lift 
Launch Vehicle fleet, and assembled there to form a 
complete lunar base. Modular propulsion systems are 
then used to transport the MALEO lunar base, com- 
plete and intact, all the way to the moon. Upon touch- 
down on the lunar surface, the MALEO lunar habitation 
base is operational. An exo-skeletal truss superstruc- 
ture is employed in order to uniformly absorb and dis- 
tribute the rocket engine thrusting forces incurred by 
the MALEO lunar base during translunar injection, 
lunar orbit insertion, and lunar surface touchdown. The 
components, configuration, and structural aspects of 
the MALEO lunar base are discussed. Advantages of 
the MALEO strategy over conventional strategies are 
pointed out. It is concluded that MALEO holds promise 
for lunar base deployment. 


150,882 

N91-22182/0/GAR PC A04/MF A01 

Advisory Committee on the Future of the US Space 

Program, Washington, DC. 

Report of the Advisory Committee on the Future 

of the US im. 

Dec 90, 63p NAS 1.15:104952, NASA-TM-104952 
iginal Contains Color Illustrations. Prepared for 

NASA, Washington. 


The United States’ civil space program was rather hur- 
riedly formulated some three decades ago on the 
heels of the successful launch of the Soviet Sputnik. A 
dozen humans have been placed on the Moon and 
safely returned to Earth, seven of the other eight plan- 
ets have been viewed at close range, including the soft 
landing of two robot spacecraft on Mars, and a variety 
of significant astronomical and other scientific obser- 
vations have been accomplished. Closer to Earth, a 
network of communications satellites has been estab- 
lished, weather and ocean conditions are now moni- 
tored and reported as they occur, and the Earth’s sur- 
face is observed from space to study natural resources 
and detect sources of pollution. Problems and per- 
spectives of the program are given as seen by the 
committee. The committee fi that there are nine 
concerns about the space program which are deserv- 
ing of attention. The responsibilities of the agency are 
given. The space agenda becomes one of what can 
and should the U.S. afford for its space program. Also 
given is a concept of what the committee believes is a 
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balanced space program. The programs international 
role is defined and some final observations and recom- 
mendations are made. 


150,883 
N91-22183/8/GAR 
National 
pene 


PC A13/MF A02 
Aeronautics and Space Administration, 

ton, DC. 

hysics Missions Handbook. 

m¢ A. A Conner, D. H. Burks, and J. A. Hayne. Feb 91, 

299p NAS 1.15:104941, NASA-TM-104941 

Contract NASW-4394 


The purpose of this handbook is to provide back- 
ground data on current, approved, and planned mis- 
sions, including a summary of the recommended can- 
didate future missions. Topics include the space phys- 
ics mission plan, operational spacecraft, and details of 
such approved missions as the Tethered Satellite 
System, the Solar and Heliospheric Observatory, and 
the Atmospheric Laboratory for Applications and Sci- 
ence. 


150,884 
N91-22222/4/GAR 
(Order as N91-22189/5/GAR, PC — 
04) 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Explorer Platform we nee An Application 
of a Resource Reasoning Planning Shell. 

D. R. Mclean, B. J. Page, and W. J. Potter. cOct 90, 


6p 

Contracts NAS5-31000, NAS5-27772 

In Esa, Ground Data Systems for Spacecraft Control p 
195-200. 


The Explorer Platform Planning System (EPPS) de- 
signed to provide tools which allow mission planners to 
schedule the platform activities and resource utiliza- 
tion of each mission is described. In order to support 
scheduling for different missions, EPPS tools are de- 
signed so that the mission specific reconfiguration 
process can be done with minimum effort and disrup- 
tion. The planning and scheduling tools which support 
EPPS are described. 


150,885 
N91-22223/2/GAR 

(Order as N91-22189/5/GAR, PC A99/MF 

A04) 
Jet Propulsion Lab., Pasadena, CA. 
Ground Data System Resource Allocation Plan- 
ig to eg ission Management. 
urham, N. B. Reilly, J. B. Springer, and T. M. 

Taylor. cOct 90, 6p 
In Esa, Ground Data Systems for Spacecraft Control p 
201-206. Sponsored by NASA, Washington. 


Mission planning and manangement optimization 
using unique planning methodologies is described. 
The ground data system resource allocation process 
provides mission planners and managers with both 
short and long range visibility of resource loading. 
Launch dates, mission designs, and spacecraft se- 
quencing can be planned to optimize science return 
despite limited resources. Periods of resource conten- 
tion are identified for — of flying missions in 
time for them to plan and implement alternatives rather 
than be forced to react hastily to unforeseen conflicts. 
Conflict resolution is by consensus, and a simple route 
of appeal is provided. 


150,886 
N91-22225/7/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A 


04) 
Computer Resources International A/S (Denmark). 
Planers-1: Towards a New Generation of Mission 
Planning Systems. 
J. J. Fuchs, A. Gasquet, and K. Currie. cOct 90, 8p 
Contract ESTEC-8122/88/NL/MAC 
In Esa, Ground Data Systems for Spacecraft Control p 
213-220. 


A project within ESA’s advanced systems and technol- 
ogy program designed to develop a knowledge-based 
prototype Earth Resource Observation Satelite (ERS- 
1), to be launch in 1990-1991 is described. The aim of 
the prototype system is to provide the user group with 
a versatile and flexible tool, which can be applied ini- 
tially as a mission analysis tool and possibly as a mis- 
sion planning tool. A basic idea of the system is to pro- 
vide the users with one or more rule like formalisms for 
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expressing the overall planning and scheduling meth- 
odology plus the constraint and conflict resolution 
mechanisms used in the plan construction. A more 
general aim of the project (and a predecessor project) 
is to assess the applicability of knowledge based and 
artificial intelligence methodologies for space related 
planning problems, and to identify the advantages and 
drawbacks of such approaches. 


150,887 
N91-22226/5/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Logica Ltd., London (England). 

Mission Planning Systems for Scientific and 
Remote Sensing Satellites: A Comparative Analy- 
sis. 

aes on. K. O. Roeska, and E. M. Soerensen. 
cOct 90 

In Esa, Ground Data Systems for Spacecraft Control p 
221-227 


A panes definition of the term mission planning is 
given followed by an overall description of the main 
parts of a typical mission planning system. A descrip- 
tion is given of mission planning systems for the Hip- 
parcos, ERS-1, and Eureca missions. Both commonal- 
ities and differences between the mission planning 
systems of these three missions are identified and dis- 
cussed. Noting that traditionally mission planning sys- 
tems were developed as mission specific items for 
ESA’s scientific and remote sensing missions, an at- 
tempt is made to separate functions which could form 
part of a common kernel mission system for multimis- 
sion support. 


150,888 
N91-22228/1/GAR 
(Order as N91-22189/5/GAR, PC A90/MF 


4) 
Akademiya Nauk SSSR, Moscow. Inst. Kosmicheskikh 
Issledovanii. 
Long-Term and Short-Term Planning of X ray and 
— Observations on Board the Earth Satel- 
ites. 
R. R. Nazirov, E. E. Ryazanova, A. Zukhanov, and N. 
G. Khavenson. cOct 90, 3p 
poh! a Data Systems for Spacecraft Control p 
7 


The problem of X-ray and gamma observation plan- 
ning onboard Earth satellites is considered. Different 
types of constraints are taken into account. It is possi- 
ble to include these constraints into the planning proc- 
ess. The planning includes two phases: long term plan- 
ning with the goal of selecting possible objects among 
the great number of sources and to compile the prelim- 
inary observation program, and short term planning in 
which the sources to be observed and the observation 
times are determined. The values of the necessary pa- 
rameters are evaluated. This planning is used for the 
operations. 


150,889 
N91-22232/3/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04 


Computer Anwendung fuer Management G.m.b.H., 
Munich (Germany, F.R.). 

Rosat Mission Planning. 

D. Garton, and H. Frank. cOct 90, 4p 

a or Data Systems for Spacecraft Control p 


Rosat (German acronym for X-ray satellite), a scientific 
spacecraft designed to perform the first all sky survey 
with a high resolution X-ray telescope and to investi- 
gate the emission of specific celestial sources is de- 
scribed. The mission is broadly divided into three 
phases: calibration, survey, and pointing. The mission 
planning aspects of the project and of a software 
system that was developed to perform the different 
functions required of the Rosat project are described. 


150,890 
N91-22238/0/GAR 

(Order as N91-22189/5/GAR, PC —— 

04) 

Messerschmitt-Boelkow-Blohm G.m.b.H., Bremen 
(Germany, F.R.). 
MARS: A Generic Mission Planning Tool. 
A. Kellner, N. Schielow, and F. Zapp. cOct 90, 7p 
In Esa, Ground Data Systems for Spacecraft Control p 
297-303. Prepared in Cooperation with Erno Raum- 
fahrttechnik G.M.B.H. 


A Mission Activities and Resources Scheduler (MARS) 
is described. It is a mission planning tool for both auto- 
matic and interactive generation of spacecraft time- 
lines of realistic complexity, which has been extensive- 
ly tested during Columbus, Hermes, and Eureca mis- 
sion planning. It is in operational use for Eureca ma- 
neuver planning. It is being extended to full distributed 
mission planning capability for the Columbus mission 
planning scenario under the ESA contract New Expert 
Planning Tool for Users in a Networked Environment 
(NEPTUNE). The main features of the planning tools 
used for Columbus, Hermes, and Eureca mission plan- 
ning are discussed. 


150,891 
N91-22244/8/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


Messerschmitt-Boelkow-Blohm G.m.b.H., 
(Germany, F.R.). Space Systems Group. 
Columbus Generic Element Management and Plan- 
ning Concept. 

J. Sved, and H. Luttmann. cOct 90, 6p 

In Esa, Ground Data Systems for Spacecraft Control p 
337-342. Previously Announced as N91-12742. Pre- 
et 7 Cooperation with Erno Raumfahrttechnik 


Bremen 


The status of development of the Columbus onboard 
autonomous control function concept known as the 
System and Mission Management (SMM) is outlined. 
The complementary execution timeline planning meth- 
odology, that uses Columbus era computer tools is de- 
scribed. The possibility of condensing the documenta- 
tion tree for payload integration with respect to the op- 
eration planning and execution support information is 
discussed. The use of the Columbus generic element 
manager command mechanism and data structure to 
this end is analyzed. 


150,892 
N91-22258/8/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Intecs Sistemi S.p.A., Rome (italy). 

ESSOPE: Expert System for Spacecraft Operations 
Planning and Execution. 

S. Gusmeroli, A. —— S. Barone, D. Briatico, 
and J. Wheadon. cOct 90, 6p 

Contract ESA-8186/89/D/ IM(SC) 

In Esa, Ground Data Systems for Spacecraft Control p 
431-436. Prepared for Fabrica Italiana Apparecchia- 
ture Radioelettriche S.p.a., Milan. 


The Expert System for Spacecraft Operations Plan- 
ning and Execution (ESSOPE) is described. The pur- 
pose of the study is to show how the operations plan- 
ning function can be integrated with the execution 
function in a ground based real time spacecraft control 
application and how knowledge based systems are 
able to provide significant support in both functions. 
ESSOPE is applied to the Olympus satellite, and will 
control the high fidelity simulator of the satellite exist- 
ing at ESOC, through the existing Multi Satellite Sup- 
port System (MSSS). 


150,893 


N91-22305/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Nasa Future Mission Needs and Benefits of Con- 
trols-Structures Interaction Technology. 

W. L. Grantham. Jan 91, 24p NAS 1.15:104034, 
NASA-TM-104034 


Two questions are addressed: (1) which future mis- 
sions need Controls-Structures Interaction (CSI) tech- 
nology for implementing large spacecraft in orbit; and 
(2) what specific benefits are to be derived if the tech- 
nology is available. The answers to these questions 
were used to help formulate and direct the CSI tech- 
nology development program. Many future NASA mis- 
sions have common CSI technology needs which can 
best be developed in a broad-based, but focused, 
technology program to provide the = benefit to 
the largest number of users. Three CSI benefit studies 
were completed to date as part of ongoing assess- 
ment process: (1) missions requiring large antennas; 
(2) missions requiring large optical systems; and (3) 
missions requiring the use of closed-loop controlled, 
flexible, remote manipulator systems (RMS) for in- 
space assembly. The large antenna and flexible RMS 
mission benefits are discussed. 





150,894 


N91-22319/8/GAR 
(Order as N91-22307/3/GAR, PC A20/MF 


) 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Recursive Approach to the Equations of Motion 
for the Maneuvering and Control of Flexible Muiti- 


Body Systems. 

M. K. Kwak, and L. Meirovitch. Mar 91, 23p 

Contract F49620-89-C-0049 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 157-179. 


Interest lies in a mathematical formulation capable of 
accommodating the problem of maneuvering a space 
structure consisting of a chain of articulated flexible 
substructures. Simultaneously, any perturbations from 
the ‘rigid body’ maneuvering and any elastic vibration 
must be suppressed. The equations of motion for flexi- 
ble bodies undergoing rigid body motions and elastic 
vibrations can be obtained conveniently by means of 
Lagrange’s equations in terms of quasi-coordinates. 
The advantage of this approach is that it yields equa- 
tions in terms of body axes, which are the same axes 
that are used to express the control forces and 
torques. The equations of motion are nonlinear hybrid 
differential quations. The partial differential equations 
can be discretized (in space) by means of the finite 
element method or the classical Rayleigh-Ritz method. 
The result is a set of nonlinear ordinary differential 
equations of high order. The nonlinearity can be traced 
to the <a body motions and the high order to the 
elastic vibration. Elastic motions tend to be small when 
compared with rigid body motions. 
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N91-22361/0/GAR PC A05/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 


ing. 

Space Station as a Transport Node. 

B.S. Thesis. 

D. Y. Maharaj, and F. E. H. Miftach. Jun 90, 99p BU- 
510, ETN-91-99203 


The economic feasibility of a space station based 
comet nucleus sample return mission is investigated. 
The analysis evolves around launch and potential re- 
covery to a space station. In order to do this, the sce- 
nario was compared to an Earth based mission. It was 
found that the overriding factor in the analysis were the 
launch costs, from which it was evident that conven- 
tional launches were not cost effective for transporting 
the hardware to the space station. However, with the 
advent of reusable launchers, space station based 
missions could prove to be more economical than 
Earth based missions. 
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N91-22569/8/GAR PC A03/MF A01 
Maryland Univ., College Park. 

Real Time Control for NASA Robotic Gripper. 

Final Report. 

C. A. Salter, and J. S. Baras. Mar 90, 20p NAS 
1.26:187957, NASA-CR-187957 

Contract NAG5-1047 


The ability to easily manipulate objects in a zero gravity 
environment will pay a key role in future space activi- 
ties. Emphasis will be placed on robotic manipulation. 
This will serve to increase astronaut safety and utility in 
addition to several other benefits. The aim is to devel- 
op control laws for the zero gravity robotic end effec- 
tors. A hybrid force/position controller will be used. 
Sensory data available to the controller are obtained 
from an array of strain gauges and a linear potentiome- 
ter. Applying well known optimal control theoretical 
principles, the control which minimizes the transition 
time between positions is obtained. A robust force 
control scheme is developed which allows the desired 
holding force to be achieved smoothly without oscilla- 
tion. In addition, an algorithm is found to determine 
contact force and contact location. 


150,897 
N91-22776/9/GAR 
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Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 


B Techniques for a Space Application Scheduling 
roblem. 

N. Thalman, T. Sparn, L. Jaffres, D. Gablehouse, and 
D. Judd. May 91, 10p 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 83-93. 


Scheduling is a very complex optimization problem 
which can be categorized as an NP-complete problem. 
NP-complete problems are quite diverse, as are the 
algorithms used in searching for an optimal solution. In 
most cases, the best solutions that can be derived for 
these combinatorial explosive problems are near-opti- 
mal solutions. Due to the complexity of the scheduling 
problem, artificial intelligence (Al) can aid in solving 
these types of problems. Some of the factors are ex- 
amined which make space application scheduling 
problems difficult and presents a fairly new Al-based 
technique called tabu search as applied to a real 
scheduling application. the specific problem is con- 
cerned with scheduling application. The specific prob- 
lem is concerned with scheduling solar and stellar ob- 
servations for the SOLar-STellar Irradiance Compari- 
son Experiment (SOLSTICE) instrument in a con- 
strained environment which produces minimum impact 
on the other instruments and maximizes target obser- 
vation times. The SOLSTICE instrument will gly on- 
board the Upper Atmosphere Research Satellite 
(UARS) in 1991, and a similar instrument will fly on the 
earth observing system (Eos). 


150,898 
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Mitre Corp., Houston, TX. 
Failure Diagnosis and impact Assessment Proto- 
type for Space Station Freedom. 
. G. Baker, and C. A. Marsh. May 91, 15p 

Contract NAS9-18057 
In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 97-111. 


NASA is investigating the use of advanced automation 
to enhance crew productivity for Space Station Free- 
dom in numerous areas, one being failure manage- 
ment. A prototype is described that diagnoses failure 
sources and assesses the future impacts of those fail- 
ures on other Freedom entities. 


150,899 
N91-22778/5/GAR 
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Mitre Corp., Houston, TX. 

Failure Recovery Planning Prototype for Space 
Station Freedom. 

D. G. Hammen, and C. M. Kelly. May 91, 15p 
Contract NAS9-18057 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 113-127. 


NASA is investigating the use of advanced automation 
to enhance crew productivity for Space Station Free- 
dom in numerous areas, including failure management. 
A prototype is described that uses various advanced 
automation techniques to generate courses of action 
whose intents are to recover from a diagnosed failure, 
and to do so within the constraints levied by the failure 
and by Freedom’s configuration and operating condi- 
tions. 


150,900 
N91-22779/3/GAR 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Generic Spacecraft Analyst Assistant (GENSAA): A 
Tool for Automating Spacecraft Monitoring with 
Expert Systems. 

P. M. Hughes, and E. C. Luczak. May 91, 11p 

In Its the 1991 Goddard Conference on Space Appli- 
cations of Artificial Intelligence p 129-139. 


Flight Operations Analysts (FOAs) in the Payload Op- 
erations Control Center (POCC) are responsible for 
monitoring a satellite’s health and safety. As satellites 
become more complex and data rates increase, FOAs 
are quickly approaching a level of information satura- 
tion. The FOAs in the spacecraft control center for the 
COBE (Cosmic Background Explorer) satellite are cur- 
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rently using a fault isolation expert system named the 
Communications Link Expert Assistance Resource 
(CLEAR), to assist in isolating and correcting commu- 
nications link faults. Due to the success of CLEAR and 

| other syst in the control center domain, 
many other monitoring and fault isolation expert sys- 
tems will likely be developed to control center 
operations during the early 1990s. To facilitate the de- 
velopment of these systems, a project was initiated to 
develop a domain specific tool, named the Generic 
Spacecraft Analyst Assistant (GenSAA). GenSAA will 
enable spacecraft analysts to easily build simple real- 
time expert systems that perform spacecraft monitor- 
ing and fault isolation functions. Lessons learned 
during the development of several expert systems at 
Goddard, thereby establishing the foundation of Gen- 
SAA’s objectives and offering insights in how problems 
may be avoided in future project, are described. This is 
followed by a description of the capabilities, architec- 
ture, and usage of GenSAA along with a discussion of 
its application to future NASA missions. 





150,901 
N91-22780/1/GAR 
(Order as N91-22769/4/GAR, PC A16/MF 
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) 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Representing Functions/Procedures and Process- 
es/Structures for Analysis of Effects of Failures 
on Functions and 
J. T. Malin, and D. B. Leifker. May 91, 11p 
In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial in- 
telligence p 141-151. 


Current qualitative device and process models repre- 
sent only the structure and behavior of physical sys- 
tems. However, systems in the real world include goal- 
oriented activities that generally cannot be easily rep- 
resented using current modeling techniques. An exten- 
sion of a qualitative modeling system, known as func- 
tional modeling, which captures goal-oriented activi- 
ties explicitly is proposed and how they may be used to 
support intelligent automation and fault management 
is shown. 


150,902 
N91-22792/6/GAR 
(Order as N91-22769/4/GAR, PC A16/MF 
A02) 


College of William and Mary, Williamsburg, VA. 

Design of an Intelligent Information System for in- 
Flight E Assistance. 

S. Feyock, and S. Karamouzis. May 91, 12p 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 295-306. 


The present research has as its goal the development 
of Al tools to help flight crews cope with in-flight mal- 
functions. The relevant tasks in such situations include 
diagnosis, prognosis, and recovery pian generation. In- 
vestigation of the information requirements of these 
tasks has shown that the determination of paths fig- 
ures largely: what components or systems are con- 
nected to what others, how are they connected, 
whether connections satisfying certain criteria exist, 
and a number of related queries. The formulation of 
such queries frequently requires capabilities of the 
second-order predicate calculus. An information 
system is described that features second-order logic 
capabilities, and is oriented toward efficient formula- 
tion and execution of such queries. 


150,903 
N91-23063/1/GAR 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Flight Telerobotic Servicer and Technology Trans- 
fer. 

J. F. Andary, and K. Z. Bradford. Mar 91, 8p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 336-343. 


The Flight Telerobotic Servicer (FTS) project at the 
Goddard Space Flight Center is developing an ad- 
vanced telerobotic system to assist in and reduce crew 
extravehicular activity (EVA) for Space Station Free- 
dom (SSF). The FTS will provide a telerobotic capabil- 
ity in the early phases of the SSF program and will be 
employed for assembly, maintenance, and inspection 
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applications. The current state of space technology 
and the general nature of the FTS tasks dictate that 
the FTS be designed with sophisticated teleopera- 
tional capabilities for its internal primary operating 
mode. However, technologies such as advanced com- 
puter vision and autonomous planning techniques 
would greatly enhance the FTS capabilities to perform 
autonomously in less structured work environments. 
Another objective of the FTS program is to accelerate 
technology transfer from research to U.S. industry. 


Extraterrestial Exploration 


150,904 

DE91011253/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Plasma plumes for tapping the electromotive force 
of the solar wind. 

J. H. Hammer. 15 Apr 91, 32p UCRL-ID-106990 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Highly-conducting plasma plumes ejected across the 
interplanetary magnetic field are proposed as a tech- 
nique for extracting electric power from the solar wind. 
Although the power density of the solar wind is very 
low ((approx)10(sup (minus)3) W/m(sup 2)), plumes 
generated by plasma guns may be capable of extend- 
ing thousands of kilometers to generate > 10 
megawatts. Calculations indicate that the extractable 
power is proportional to the mass ejection rate of the 
plume, with net power production possible when the 
plume velocity is sufficiently less than the solar wind 
Alfven velocity ((approx)80 km/sec). Applications 
could include space propulsion outside of planetary 
——- and a lunar power station. 8 refs., 6 
igs. 


150,905 
N91-22141/6/GAR 
(Order as N91-22139/0/GAR, PC we 
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Jet Propulsion Lab., Pasadena, CA. 

Industrializing the Near-Earth Asteroids: Specula- 
tions on Human Activities in Space in the Latter 
Half of the 21ST Century. 

J. C. Sercel. Apr 90, 17p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 37-53. 


The use of solar system resources for human industry 
can be viewed as a natural extension of the continual 
growth of our species’ habitat. Motivations for human 
activities in space can be discussed in terms of five 
distinct areas: (1) information processing and collec- 
tion; (2) materials processing; (3) energy production to 
meet terrestrial power needs; (4) the use of extrater- 
restrial materials; and (5) disaster avoidance. When 
considering 21st-Century activities in space, each of 
these basic motivations must be treated in light of 
issues likely to be relevant to the 21st-Century earth. 
Many of the problems facing 21st-Century earth may 
stem from the need to maintain the world population of 
8 to 10 billion people as is projected from expected 
growth rates. These problems are likely to include 
managing the impact of industrial processes on the 
terrestrial biosphere while providing adequate energy 
production and material goods for the growing popula- 
tion. The most important human activities in space in 
the latter half of the 21st Century may be associated 
with harnessing the resources of the near-earth aster- 
oids for industrial processes. These above topics are 
discussed with an emphasis on space industrialization. 


150,906 
N91-22158/0/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 


A04) 
Analex Corp., Cleveland, OH. 
Momentum Harvesting Techniques for Solar 
System Travel. 
A. J. Willoughby. Apr 90, 10p 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 276-285. 


Astronomers are lately estimating there are 400,000 
Earth visiting asteroids larger than 100 meters in diam- 
eter. These asteroids are accessible sources of build- 
ing materials, propellants, oxygen, water, and minerals 
which also constitute a huge momentum reserve, po- 
tentially usable for travel throughout the solar system. 
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To use this momentum, these stealthy objects must be 
tracked and the extraction of the momentum wanted 
must be learned. Momentum harvesting by momentum 
transfer from asteroid to spacecraft, and by using the 
momentum of the extraterrestrial material to help deliv- 
er itself to the destination are discussed. A net and 
tether concept is the suggested means of asteroid 
capture, the basic momentum exchange process. The 
energy damping characteristics of the tether will deter- 
mine the velocity mismatch that can be tolerated, and 
hence the amount of momentum that can be harvest- 
ed per capture. As it plays out of its reel, drag on the 
tether steadily accelerates the spacecraft. A variety of 
concepts for riding and using the asteroid after capture 
are discussed. The hitchhiker uses momentum trans- 
fer only. The beachcomber, the caveman, the swinger, 
the prospector, and the rock wrecker also take advan- 
tage of raw asteroidal materials. The chemist and the 
hijacker go further, they process the asteroid into pro- 
pellant. Or, an ‘asteroid railway system’ could evolve 
with each hijacked asteroid becoming a scheduled 
train. Travelers could board the space railway system 
assured that water, oxygen, and propellants await 
them. 


150,907 
N91-22164/8/GAR 
(Order as N91-22139/0/GAR, PC 3 
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General Atomic Co., San Diego, CA. 

Exploration of Planetesimals by a Tripartite Teth- 
ered Spacecraft. 

R. B. Stephens. Apr 90, 5p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 341-345. 


Asteroids and comets exert such a small gravitational 
force that it is not practical to survey them from orbit. 
One must instead continuously accelerate using ma- 
neuvering rockets to move around the surface. A 
space exploration craft in three parts connected by 
lightweight cables can survey asteroids and comets, 
and deploy landers, without requiring the large thrust- 
ers and the continuous depletion of fuel required by a 
single craft. The spacecraft is deployed by spinning up 
from a compact configuration using low thrust jets, and 
then maintain surveying orbit without any major ex- 
penditure of energy. The triangular tether arrangement 
is stable, but care must be taken in changing orbits and 
with deploying and recovering samples, as can be 
demonstrated with a simple simulation. Even 100 km 
long tethers occupy a low payload fraction. 


150,908 
N91-22167/1/GAR 
(Order as N91-22139/0/GAR, PC a 
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Jet Propulsion Lab., Pasadena, CA. 

Mini-Rovers for Mars Explorations. 

D. P. Miller. Apr 90, 6p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 365-370. 


Rovers are desirable for surface exploration because 
they allow sampling, and sample returns from several 
diverse locations on a planet’s surface. Unfortunately, 
the rovers currently being examined for Mars explora- 
tion have several undesirable features. These rovers 
are quite massive (500 kg to one ton), have very com- 
plicated operations, and are very expensive. A possi- 
ble alternative is described to using large rovers for 
exploring the surface of Mars. The idea of mini-rovers 
is proposed. Mini-rovers — less than 5 kg, are trivi- 
al to control from the ground, and can do a more thor- 
ough survey of the terrain (per ~~ of mass) than 
can be obtained by large rovers. By redesigning the 
Mars sample return mission to accommodate the idea 
of mini-rovers and small spacecraft, considerable 
mass and cost savings can be achieved. 


150,909 
N91-22172/1/GAR 
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Michigan woes Univ., Houghton. 
Comparison of Microwave Versus Direct Solar 
Heating for Lunar Brick Production. 

S. J. Yankee, D. G. Strenski, B. J. Pletka, D. S. Patil, 
and B. C. Mutsuddy. Apr 90, 8p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 428-435. 


Two processing techniques considered suitable for 
producing bricks from lunar regolith are examined: 
direct solar heating and microwave heating. An analy- 


sis was performed to compare the two processes in 
terms of the amount of power and time required to fab- 
ricate bricks of various sizes. Microwave heating was 
shown to be significantly faster than solar heating for 
rapid production of realistic-size bricks. However, the 
relative simplicity of the solar collector(s) used for the 
solar furnace compared to the equipment necessary 
—" generation may present an economic 
tradeoff. 


150,910 
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Spiral Survey Expedition, Thunder Bay (Ontario). 

Polar Lunar Power Ring: Propulsion Energy Re- 
source. 

G. S. Galloway. Apr 90, 9p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 485-493. 


A ring shaped grid of photovoltaic solar collectors en- 
circling a lunar pole at 80 to 85 degrees latitude is pro- 
posed as the primary research, development, and con- 
struction goal for an initial lunar base. The polar Lunar 
Power Ring (LPR) is designed to provide continuous 
electrical power in ever ee a as collec- 
tors are added to the ring grid. The LPR can provide 
electricity for any purpose indefinitely, barring a meteor 
strike. The associated rail infrastructure and inherently 
expandable power levels place the LPR as an ideal 
tool to power an innovative propulsion research facility 
or a trans-Jovian fleet. The proposed initial output 
range is 90 Mw to 90 Gw. 
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Michigan Technological Univ., Houghton. 

Planetary Materials and Resource Utilization: An 
Interdisciplinary Engineering Design Course at 
Michigan Technological University. 

W. |. Rose, J. B. Paces, C. A. Chesner, B. J. Pletka, 
and A. Hellawell. Apr 90, 8p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 501-508. 


A new course was developed and instituted in the 
spring quarter of 1989 dealing with topics related to 
space resource utilization and related engineering. 
The course development required a concerted, coordi- 
nated effort, because a similar course which might be 
used as a guide could not be identified anywhere and 
the interdisciplinary perspective that was required was 
not identified anywhere on the university campus. Stu- 
dents in the class worked on interdisciplinary design 
projects which culminated in papers and oral presenta- 
tions. Each of the six design groups consisted of sev- 
eral engineers with different disciplinary roots. The 
entire course lecture sequence, about 50 hours in all, 
was videotaped. Discussed here are the authors’ ex- 
periences in developing the course, including the 
course syllabus and speaker list. 
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Akademiya Nauk SSSR, Moscow. Inst. Kosmicheskikh 
Issledovanii. 
Automatic Reconstruction of 3-Dimensional 
Scenes for Mars Rover Operations. 
M. |. Kolesnik. cOct 90, 5p 
In Esa, Ground Data Systems for Spacecraft Control p 
247-251. 


The algorithm for the stereo pair matching and auto- 
matic reconstruction of a three dimensional digital 
model of terrain is considered. This algorithm, based 
on the local correlation analysis at the image pyramid, 
can be employed in landscape mapping and autono- 
mous vehicle vision systems. The reconstructed scene 
can be used in Mars rover navigation and path plan- 
ning systems. The total time needed to run the auto- 
matic reconstruction program depends on the quality 
of the original images. The average time needed for 
the algorithm run via a transputer card is approximately 
one minute for a 256 by 256 pixel image. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Conceptual Design of a Multiple Cable Crane for 
Planetary Surface Operations. 

M. M. Mikulas, and L. Yang. Jan 91, 23p NAS 
1.15:104041, NASA-TM-104041 


A preliminary design study is presented of a mobile 
crane suitable for conducting remote, automated con- 
struction operations on planetary surfaces. A cursory 
study was made of earth based mobile cranes and the 
needs for major improvements were identified. Current 
earth based cranes have a single cable supporting the 
payload, and precision positioning is accomplished by 
the use of construction workers controlling the payload 
by the use of tethers. For remote, autonomous oper- 
ations on planetary surfaces it will be necessary to per- 
form the precision — without the use of 
humans. To accomplish this the payload must be sta- 
bilized relative to the crane. One approach for accom- 
plishing this is to suspend the payload on multiple 
cable. A 3-cablie suspension system crane concept is 
discussed. An analysis of the natural frequency of the 
system is presented which verifies the legitimacy of 
the concept. 


150,914 
N91-22773/6/GAR 
(Order as N91-22769/4/GAR, PC -— 2) 


Space Telescope Science Inst., Baltimore, MD. 
Transformation Reborn: A New Generation Expert 
System for Planning HST Operations. 

A. Gerb. May 91, 14p 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 45-58. 


The Transformation expert system (TRANS) converts 
proposals for astronomical observations with the 
Hubble Space Telescope (HST) into detailed observ- 
ing plans. It encodes expert knowledge to solve prob- 
lems faced in planning and commanding HST observa- 
tions to enable their posse by the Science Oper- 
ations Ground System (SOGS). Among these prob- 
lems are determining an acceptable order of executing 
observations, grouping of observations to enhance ef- 
ficiency and schedulability, inserting extra observa- 
tions when necessary, and providing parameters for 
commanding HST instruments. TRANS is currently an 
operational system and plays a critical role in the HST 
ground system. It was originally designed using for- 
ward-chaining provided by the OPS5 expert system 
language, but has been reimplemented using a proce- 
dural knowledge base. This reimplementation was 
forced by the explosion in the amount of OPS5 code 
required to specify the increasingly complicated situa- 
tions requiring expert-level intervention by the TRANS 
knowledge base. This problem was compounded by 
the difficulty of avoiding unintended interaction be- 
tween rules. To support the TRANS knowledge base, 
XCL, a small but powerful extension to Commom Lisp 
was implemented. XCL allows a compact syntax for 
specifying assignments and references to object at- 
tributes. XCL also allows the capability to iterate over 
objects and perform keyed lookup. The reimplementa- 
tion of TRANS has greatly diminished the effort 
needed to maintain and enhance it. As a result of this, 
its functions have been expanded to include warnings 
about observations that are difficult or impossible to 
schedule or command, providing data to aid SPIKE, an 
intelligent planning system used for HST long-term 
scheduling, and eae to the Guide 
Star Selection System (GSSS) to aid in determination 
of the long range availability of guide stars. 
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Space Telescope Science Inst., Baltimore, MD. 
Long —- Science Scheduling for the Hubble 


Space ‘ope. 

G. Miller, and M. Johnston. May 91, 12p 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 71-82. 


Observations with NASA’s Hubble Space Telescope 
(HST) are scheduled with the assistance of a long- 
range scheduling system (SPIKE) that was developed 
using artificial a techniques. In earlier 
papers, the system architecture and the constraint rep- 
resentation and propagation mechanisms were de- 
scribed. The development of high-level automated 


scheduling tools, including tools based on constraint 
satisfaction techniques and neural networks is de- 
scribed. The performance of these tools in scheduling 
HST observations is discussed. 
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George Mason Univ., Fairfax, VA. Dept. of Physics. 
Preliminary Results of Investigations into the Use 
of Artificial Neural Networks for Discrimi 
Gas Chromatograph Mass Spectra of Remote 
Samples. 
H. A. Geller, E. Norris, and A. Warnock. May 91, 10p 
In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 307-316. Prepared in Cooperation with 
Research and Data Systems, Inc., Greenbelt, MD. 


Neural networks trained using mass spectra data from 
the National Institute of Standards and Technology 
(NIST) are studied. The investigations also included 
sample data from the gas chromatograph mass spec- 
trometer (GCMS) instrument aboard the Viking Lander, 
obtained from the National Space Science Data 
Center. The work performed to data and the prelimi- 
nary results from the training and testing of neural net- 
works are described. These preliminary results are 
presented for the purpose of determining the viability 
of applying artificial neural networks in discriminating 
mass spectra samples from remote instrumentation 
such as the Mars Rover Sample Return Mission and 
the Cassini Probe. 
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National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Lighting Constraints on Lunar Surface Operations. 
D. B. Eppler. May 91, 28p NAS 1.15:4271, S-632, 
NASA-TM-4271 


An investigation into the levels of ambient lighting on 
the lunar surface indicates that for most nearside loca- 
tions, illumination will be adequate throughout most of 
the lunar night to conduct EVAs with only minor artifi- 
cial illumination. The maximum lighting available during 
the lunar night from Earthshine will be similar to the 
light level on a July evening at approximately 8:00 pm 
in the southern United States (approximately 15 min- 
utes after sunset). Because of the captured rotation of 
the Moon about the Earth, the location of the Earth will 
remain approximately constant throughout the lunar 
night, with consequent constant shadow length and 
angle. Variations in the level of Earthside illumination 
will be solely a function of Earth phase angle. Experi- 
ence during the Apollo Program suggests that EVA ac- 
tivities during the period around the lunar noon may be 
difficult due to lack of surface definition caused by 
elimination of shadows. 
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AD-A234 772/2/GAR 
WEA, Me onary MA. 
NDE Pattern Recognition of LSS States via Wave 
Propagation. 

Final rept. 15 Jan 88-15 Jan 91. 

J. H. Williams. 15 Jan 91, 28p AFOSR-TR-91-0230, 
Contract F49620-88-C-0036 


Nondestructive characterizations of structural states 
and structural parameters of large space structures 
(LSS) (i.e. space stations and space platforms) via 
wave propagation are considered. If a wave is intro- 
duced into or is generated within a structure, the exist- 
ing structural states and parameters govern its propa- 
gation and detection. The structural states and param- 
eters of LSS can be described by material properties, 
geometric forms and properties, environmental condi- 
tions and measurement conditions. Some of these 
structural properties and conditions are modulus of 
elasticity, structural dimensions, joint details, lattice 
patterns of structural components, lattice element 
connectivities, structural discontinuities and material 
defects states. There are many wave propagation pa- 
rameters that can be measured by monitoring waves. 
A few of these are the initial wave arrival time, maxi- 
mum wave amplitude, wave duration, and wave ampli- 
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tude at specified frequencies evaluated using the Fou- 
rier transform. Thus, a large amount of data can be 
generated from a single wave propagation measure- 
ment. 


150,919 
AD-A235 115/3/GAR PC A03/MF A01 
— Engineering Development Center, Arnold AFS, 


BiDirectional Reflectance Distribution Function 
(BRDF) of NASA Shuttle Tiles. 

Be — 2-18 . . a 

. P. Young, and B. E. Wood. Apr 91, 49p Rept no. 
AEDC-TSRL01.V1 wih: a: 


Ground-based infrared IR cameras, located on a Maui 
mountaintop, are used to support a series of experi- 
ments associated with ing the condition of space 
shuttle tiles while in flight. This includes ing the 
reflective properties of the shuttle tiles while shut- 
tle is in orbit. Since the IR cameras used are sensitive 
in the 2.0- to 5.5-micrometers wavele' range the 
shuttle tile optical properties are required for the same 
spectral range. The optical property of particular inter- 
est is the tile Bidirectional Reflectance Distribution 
Function (BRDF). The tile BRDF is input into radiation 
models to help —— the expected power levels ob- 
served by the IR cameras. The objective of the tests 
reported was to measure the tile BRDF over the range 
of 2.0- to 5.5-micrometers as a function of reflectance 
angle. The BRDF of both black and white (flown and 
un-flown) shuttle tiles were measured. This report de- 
scribes the apparatus and method used to measure 
the BRDF of both black and white, flown and unflown, 
NASA space shuttle tiles. Measured data are included 
in the report appendix. 


150,920 
N91-22142/4/GAR 
(Order as N91-22139/0/GAR, PC aa 


Massachusetts Inst. of Tech., Cambridge. 
Proposal for a Remotely Manned Space Station. 

M. Minsky. Apr 90, 1 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 58-67. 


The United States is in trouble in space. The costs of 
the proposed Space Station Freedom have grown 
beyond reach, and the present design is obsolete. The 
trouble has come from imagining that there are only 
two alternatives: manned vs. unmanned. Both choices 
have led us into designs that do not appear to be prac- 
tical. On one side, the United States simply does not 
possess the robotic technology needed to operate or 
assembie a sophisticated unmanned space station. 
On the other side, the manned designs that are now 
under way seem far too costly and dangerous, with all 
of its thousands of extravehicular activity (EVA) hours. 
More would be accomplished at far less cost by pro- 
ceeding in a different way. The design of a space sta- 
tion made of modular, Erector Set-like parts is pro- 
posed which is to be assembled using earth-based re- 
motely-controlled binary-tree telerobots. Earth-based 
workers could be trained to build the station in space 
using simulators. A small preassembled spacecraft 
would be launched with a few telerobots, and then, te- 
lerobots could be ferried into orbit along with stocks of 
additional parts. Trained terrestrial workers would re- 
motely assemble a larger station, and materials for ad- 
ditional power and life support systems could be 
launched. Finally, human scientists and explorers 
could be sent to the space station. Other aspects of 
such a space station program are discussed. 


150,921 
N91-22308/1/GAR 

(Order as N91-22307/3/GAR, PC > 

03) 

Rockwell International, Thousand Oaks, CA. Science 
Center. 
Spillover, Nonlinearity, and Flexible Structures. 
R. W. Bass, and D. Zes. Mar 91, 14p 
In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 1-14. 


Many systems whose evolution in time is governed by 
Partial Differential Equations (PDEs) are linearized 
around a known equilibrium before Computer Aided 
Control Engineering (CACE) is considered. In this 
case, there are infinitely many independent vibrational 
modes, and it is intuitively evident on physical grounds 
that infinitely many actuators would be needed in order 
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to control all modes. A more precise, general formula- 
tion of this grave difficulty (spillover problem) is due to 
A.V. Balakrishnan. A possible route to circumvention 
of this difficulty lies in leaving the PDE in its original 
nonlinear form, and adding the essentially finite dimen- 
sional control action prior to linearization. One possibly 
applicable technique is the Liapunov Schmidt rigorous 
reduction of singular infinite dimensional implicit func- 
tion problems to finite dimensional implicit function 
problems. Omitting details of Banach space rigor, the 
formalities of this approach are given. 


150,922 
N91-22321/4/GAR 
(Order as N91-22307/3/GAR, PC A20/MF 


03) 
DYNACS Engineering Co., Inc., Clearwater, FL. 
Generic Mulli-Flex-Body Dynamics, Controls Simu- 
lation Tool for Space Station. 
K. W. London, J. F. Lee, R. P. Singh, and B. 
Schubele. Mar 91, 20p 
In NASA. my wd Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 211-230. Prepared for Honey- 
well, inc., Clearwater, Fl. 


An order (n) multiflex body Space Station simulation 
tool is introduced. The flex multibody modeling is ge- 
neric enough to model all phases of Space Station 
from build up —— to Assembly Complete configu- 
ration and beyond. Multibody subsystems such as the 
Mobile Servicing System (MSS) undergoing a pre- 
scribed translation and rotation are also allowed. The 
software includes aerodynamic, gravity gradient, and 
magnetic field models. User defined controllers can be 
discrete or continuous. Extensive preprocessing of 
‘body by body’ NASTRAN flex data is built in. A signifi- 
cant aspect, too, is the integrated controls design ca- 

ility which includes model reduction and analytic 
inearization. 


150,923 
N91-22324/8/GAR 
(Order as N91-22307/3/GAR, PC A20/MF 
A03) 


Hughes Aircraft Co., El Segundo, CA. 

Control and Dynamics of a Flexible Spacecraft 
During Stationkeeping Maneuvers. 

D. Liu, J. Yocum, and D. S. Kang. Mar 91, 40p 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 291-330. Sponsored in Part 
by Draper (Charles Stark) Lab., Inc., Cambridge MA. 


A case study of a spacecraft having flexible solar 
arrays is presented. A stationkeeping attitude control 
mode using both earth and rate gyro reference signals 
and a flexible vehicle dynamics modeling and imple- 
mentation is discussed. The control system is de- 
signed to achieve both pointing accuracy and structur- 
al mode stability during stationkeeping maneuvers. Re- 
duction of structural mode interactions over the entire 
mode duration is presented. The control mode using a 
discrete time observer structure is described to show 
the convergence of the spacecraft attitude transients 
during Delta-V thrusting maneuvers without preloading 
thrusting bias to the onboard control processor. The 
simulation performance using the three axis, body sta- 
bilized nonlinear dynamics is provided. The details of a 
five body dynamics model are discussed. The space- 
craft is modeled as a central rigid body having cantile- 
vered flexible antennas, a pair of flexible articulated 
solar arrays, and to gimballed momentum wheels. The 
vehicle is free to undergo unrestricted rotations and 
translations relative to inertial space. A direct imple- 
mentation of the equations of motion is compared to 
an indirect implementation that uses a symbolic ma- 
nipulation software to generate rigid body equations. 


150,924 
N91-22328/9/GAR 
(Order as N91-22307/3/GAR, PC A20/MF 
A03) 


Howard Univ., Washington, DC. 

Maneuver Simulations of Flexible Spacecraft by 
Solving TPBVP. 

P. M. Bainum, and F. Li. Mar 91, 26p 

Grant NSG-1414 

| NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 393-418. 


The optimal control of large angle rapid maneuvers 
and vibrations of a Shuttle mast reflector system is 
considered. The nonlinear equations of motion are for- 
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mulated by using Lagrange’s formula, with the mast 
modeled as a continuous beam. The nonlinear terms 
in the equations come from the coupling between the 
angular velocities, the modal coordinates, and the 
modal rates. Pontryagin’s Maximum Principle is ap- 
plied to the slewing problem, to derive the necessary 
conditions for the optimal controls, which are bounded 
by given saturation levels. The resulting two point 
boundary value problem (TPBVP) is then solved by 
using the quasilinearization algorithm and the method 
of particular solutions. In the numerical simulations, 
the structural parameters and the control limits from 
the Spacecraft Control Lab Experiment (SCOLE) are 
used. In the 2-D case, only the motion in the plane of 
an Earth orbit or the single axis slewing motion is dis- 
cussed. In the 3-D slewing, the mast is modeled as a 
continuous beam subjected to 3-D deformations. The 
numerical results for both the linearized system and 
the nonlinear system are presented to compare the 
differences in their time response. 


150,925 
N91-22343/8/GAR 
(Order as N91-22331/3/GAR, PC A20/MF 
03 


) 
Harris Corp., Melbourne, FL. Government Aerospace 
Systems Div. 
Active and Passive Vibration Suppression for 
Structures. 


D. C. Hyland. Mar 91, 37p 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 743-779. 


The relative benefits of passive and active vibration 
suppression for large space structures (LSS) are dis- 
cussed. The intent is to sketch the true ranges of appli- 
cability of these approaches using previously pub- 
lished technical results. It was found that the distinc- 
tion between active and passive vibration suppression 
approaches is not as sharp as might be thought at first. 
The relative simplicity, reliability, and cost effective- 
ness touted for passive measures are vitiated by 
‘hidden costs’ bound up with detailed engineering im- 
plementation issues and inherent performance limita- 
tions. At the same time, reliability and robustness 
issues are often cited against active control. It is 
argued that a continuum of vibration suppression 
measures offering mutually supporting capabilities is 
needed. The challenge is to properly orchestrate a 
spectrum of methods to reap the synergistic benefits 
of combined advanced materials, passive damping, 
and active control. 


150,926 
N91-22352/9/GAR PC A05/MF A01 
Houston Univ. at Clear Lake City, TX. 

Evaluation Plan for Space Station Network Inter- 
face Units. 

A. C. Weaver. Mar 90, 80p NAS 1.26:188088, NASA- 
CR-188088 

Contract NCC9-16 


Outlined here is a procedure for evaluating network 
interface units (NIUs) produced for the Space Station 
program. The procedures should be equally applicable 
to the data management system (DMS) testbed NiUs 
produced by Honeywell and IBM. The evaluation pro- 
cedures are divided into four areas. Performance 
measurement tools are hardware and software that 
must be developed in order to evaluate NIU perform- 
ance. Performance tests are a series of tests, each of 
which documents some specific characteristic of NIU 
and/or network performance. In general, these per- 
formance tests quantify the s , Capacity, latency, 
and reliability of message transmission under a wide 
variety of conditions. Functionality tests are a series of 
tests and code inspections that demonstrate the func- 
tionality of the particular subset of ISO protocols which 
have been implemented in a given NIU. Conformance 
tests are a series of tests which would expose whether 
or not selected features within the ISO protocols are 
present and interoperable. 


150,927 

N91-22363/6/GAR PC A09/MF A01 

Alabama Univ., University. 

MLIBLAST: A Program to Empirically Predict Hy- 

abe see J Impact Damage to the Space Station. 
inal Report. 

W. K. Rule. May 91, 191p NAS 1.26:184153, NASA- 

CR-184153 

Contract NAG8-123 


MLIBlast is described, which consists of a number of 
DOC PC based Microsoft BASIC program modules 


written to provide spacecraft designers with empirical 
predictions of space debris damage to orbiting space- 
craft. The Spacecraft wall configuration is assumed to 
consist of multilayer insulation (MLI) placed between a 
Whipple style bumper and a pressure wall. Predictions 
are based on data sets of experimental results ob- 
tained from simulating debris impact on spacecraft. 
One module of MLIBlast facilitates creation of the data 
base of experimental results that is used by the 
damage prediction modules of the code. The user has 
a choice of three different prediction modules to pre- 
= damage to the bumper, the MLI, and the pressure 
wall. 


150,928 
N91-22365/1/GAR PC A04/MF A01 
Stanford Univ., CA. 

Ultra High Resolution XUV Spectroheliograph: An 
Attached Payload for the Space Station Freedom. 
Final Report. 

A. B. C. Walker, R. B. Hoover, T. W. Barbee, E. 
Tandberg-hanssen, and J. G. Timothy. Oct 90, 61p 
NAS 1.26:184156, UHRXS-90-2, NASA-CR-184156 
Contract NAS8-38666 


The principle goal of the ultra high resolution XUV 
spectroheliograph (UHRXS) is to improve the ability to 
identify and understand the fundamental physical 
processes that shape the structure and dynamics of 
the solar chromosphere and corona. The ability of the 
UHRXS imaging telescope and spectrographs to re- 
solve fine scale structures over a broad wavelength 
(and hence temperature) range is critical to this mis- 
sion. The scientific objectives and instrumental capa- 
bilities of the UHRXS investigation are reviewed before 
proceeding to a discussion of the expected perform- 
ance of the UHRXS observatory. 


150,929 

N91-22370/1/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Findings of the Joint Workshop on Evaiuation of 
Impacts of Space Station Freedom Ground Con- 
figurations. 

D. C. Ferguson, D. B. Snyder, and R. Carruth. 1990, 
9p NAS 1.15:103717, E-5950, NASA-TM-103717 
Presented at the Space Environment Analysis Work- 
shop, Noordwijk, Netherlands, 9-12 Oct. 1990; Spon- 
sored by Esa. 


A workshop to consider the effects of various pro- 
posed Space Station Freedom (SSF) grounding 
schemes was held. Expert from the plasma interac- 
tions community evaluated the impacts of environmen- 
tal interactions on SSF under each of three proposed 
grounding schemes. The choice of the grounding 
scheme for the SSF power system was found to have 
important implications for SSF design. Interactions of 
the SSF power system and structure with the low earth 
orbit (LEO) plasma differ significantly between differ- 
ent — schemes. Environmental constraints will 
require modification of current SSF designs under any 
grounding scheme. Maintaining the present negative 
ground scheme may compromise SSF safety, structur- 
al integrity, and electromagnetic compatibility, and will 
increase contamination rates over alternate schemes. 
Positive grounding of the array requires redesign of the 
primary power system. Floating the array reduces the 
number of circuit changes in the primary power system 
but adds new hardware. Maintaining the present 
design will affect all parts of SSF. However, no impacts 
were identified on SSF systems outside of the electri- 
cal power system by positively grounding or floating 
the array. 


150,930 

N91-22567/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

High Temperature Performance Evaluation of a 
yo Engine Ceramic Wafer Seal. 

B. M. Steinetz. Apr 91, 23p NAS 1.15:103737, E- 
5942, NASA-TM-103737 


Leakage rates of an innovative hypersonic engine seal 
were measured using a specially developed static high 
temperature seal test fixture at NASA Lewis Research 
Center. The three foot long structural panel-edge seal 
is designed to minimize leakage of high temperature, 
high pressure gases past the movable panels of ad- 
vanced ramjet/scramjet engines. The seal is made of 
a stack of precision machined ceramic wafer pieces 
that are inserted into a closely conforming seal chan- 





nel in the movable engine panel. The wafer seal ac- 
a the significant distortions in the adjacent 
ine walls through relative sliding between adjacent 
ers. Seal teakage rates are presented for engine 
anatsied air temperatures up to 1350 F and for engine 
pressures up to 100 psi. Leakage rates are also pre- 
sented for the seal, sealing both a flat wall condition, 
and an engine simulated distorted wall condition in 
which the distortion was 0.15 in. in only an 18 in. span. 
Seal leakage rates were low, meeting an industry-es- 
tablished tentative leakage limit for all combinations of 
temperature, pressure, and wall conditions consid- 
ered. Comparisons are made between the measured 
leakage rates and leakage rates predicted using a seal 
leakage model developed from externally-pressurized 
gas film bearing theory. 


150,931 


N91-22766/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

RSM 1.0 User’s Guide: A Resupply Scheduler Using 
Integer Optimization. 

L. A. Viterna, R. D. Green, and D. M. Reed. May 91, 
43p NAS 1.15:104380, E-6185, NASA-TM-104380 


The Resupply Scheduling Model (RSM) is a PC based, 
fully menu-driven computer program. It uses integer 
programming techniques to determine an optimum 
schedule to replace components on or before a fixed 
replacement period, subject to user defined con- 
straints such as transportation mass and volume limits 
or available repair crew time. Principal input for RSJ 
includes properties such as mass and volume and an 
assembly sequence. Resource constraints are entered 
for each period corresponding to the component prop- 
erties. Though written to analyze the electrical power 
system on the Space Station Freedom, RSM is quite 
general and can be used to model the resupply of 
almost any system subject to user defined resource 
constraints. Presented here is a step by step proce- 
dure for poe the input, performing the analysis, 
and interpreting the results. Instructions for installing 
the program and information on the algorithms are 
given. 


150,932 


N91-22770/2/GAR 
(Order as N91-22769/4/GAR, PC A16/MF 
A02) 


Computer Resources International A/S (Denmark). 
OPTIMUN-AIV: A Planning and Scheduling System 
for Spacecraft AlV. 

M. M. Arentoft, J. J. Fuchs, Y. Parrod, A. Gasquet, 
and J. Stader. May 91, 11p 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 3-13. 


A project undertaken for the European Space Agency 
(ESA) is presented. The project is developing a knowl- 
edge based software system for planning and schedul- 
ing of activities for spacecraft assembly, integration, 
and verification (AlV). The system extends into the 
monitoring of plan execution and the plan repair 
phase. The objectives are to develop an operational 
kernel of a planning, scheduling, and plan repair tool, 
called OPTIMUM-AIV, and to provide facilities which 
will allow individual projects to customize the kernel to 
suit its specific needs. The kernel shall consist of a set 
of software functionalities for assistance in initial spec- 
ification of the AlV plan, in verification and generation 
of valid plans and schedules for the AlV activities, and 
. interactive ae and execution problem recov- 

for the detailed AlV plans. Embedded in OPTI- 
M M-AIV are external interfaces which allow integra- 
tion with alternative scheduling systems and project 
databases. The current status of the OPTIMUM-AIV 
project, as of Jan. 1991, is that a further analysis of the 
AIV domain has taken place through interviews with 
satellite AlV experts, a software requirement docu- 
ment (SRD) for the full operational tool was approved, 
and an architectural design document (ADD) for the 
kernel excluding external interfaces is ready for 
review. 
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Autonomous Power System intelligent Diagnosis 
and Control. 
e J. Ringer, T. M. Quinn, and A. Merolla. May 91, 


In In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 153-167. 


The Autonomous Power System (APS) project at 
NASA Lewis Research Center is designed to demon- 
strate the abilities of integrated intelligent diagnosis, 
control, and scheduling techniques to space power 
distribution hardware. Knowledge-based software pro- 
vides a robust method of control for highly complex 
space-based er systems that conventional meth- 
ods do not allow. The project consists of three ele- 
ments: the Autonomous Power Expert System (APEX) 
for fault diagnosis and control, the Autonomous Intelli- 
gent Power Scheduler (AIPS) to determine system 
configuration, and power hardware (Brassboard) to 
simulate a space based power system. The operation 
of the Autonomous Power System as a whole is de- 
scribed and the responsibilities of the three elements - 
APEX, AIPS, and Brassboard - are characterized. A 
discussion of the oe used in each element 
is provided. Future — are discussed for the growth 
of the Autonomous Power System. 


150,934 
N91-22782/7/GAR 
(Order as N91-22769/4/GAR, PC A16/MF 
02 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space oat Center. 
Machine Independent Expert System for Diagnos- 
Hs Environmentally Induced Spacecraft Anoma- 
M. J. Rolincik. May 91, i, 4 

In Its the 1991 Goddard Conference on Space Appli- 
cations of Artificial Intelligence p 169-179. 


A new rule-based, machine independent analytical tool 
for diagnosing spacecraft anomalies, the EnviroNET 
expert system, was developed. Expert systems pro- 
vide an effective method for storing knowledge, allow 
computers to sift through large amounts of data pin- 
pointing significant. parts, and most importantly, use 
heuristics in addition to algorithms which allow approx- 
imate reasoning and inference, and the ability to attack 
problems not rigidly defines. The EviroNET expert 
system knowledge base currently contains over two 
hundred rules, and links to databases which include 
past environmental data, satellite data, and previous 
known anomalies. The environmental causes consid- 
ered are bulk charging, single event upsets (SEU), sur- 
face charging, and total radiation dose. 


150,935 
N91-22785/0/GAR 
(Order as N91-22769/4/GAR, PC A16/MF 
AO: 


2) 
Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 


National 


Color-C Vision Scheme for 
K. T. Johnson. May 91, 12p 
Contract NAG5-1382 

In Its the 1991 Goddard Conference on Space Appii- 
cations of Artificial Intelligence p 215-226. 


Most vision systems for robotic applications rely entire- 
ly on the extraction of information from gray-level 
images. Humans, however, regularly depend on color 
to discriminate between objects. Therefore, the inclu- 
sion of color in a robot vision system seems a natural 
extension of the existing gray-level capabilities. A 
method for robot object recognition using a color- 
coding classification scheme is discussed. The 
scheme is based on an algebraic system in which a 
two-dimensional color image is represented as a poly- 
nomial of two variables. The system is then used to 
find the color contour of objects. In a controlled envi- 
ronment, such as that of the in-orbit space station, a 
particular class of objects can thus be quickly recog- 
nized by its color. 


obotics. 


150,936 
N91-22939/3/GAR 
(Order as N91-22936/9/GAR, PC ~ MF 
02) 


Booz-Allen and Hamilton, Inc., Reston, VA. 
NASA-Space Station Program. 

S. J. Ritzman. Dec 88, 11p 

In NIST, Proceedings of the Federal Information Proc- 
essing Standards (FIPS) Workshop on Information Re- 
source Dictionary System (IRDS) Applications p 142- 
152 


150,939 


This talk concerns the Technical and Management In- 
formation System (TMIS) project and issues related to 
other systems within the Space Station Program (SSP) 
as well as the impact of the Information Resource Dic- 
tionary System (IRDS) on them. Some of the topics 
discussed include: (1) information management; (2) 
program management; (3) software development; (4) 
the Space Station Information a = —— TIS; 
(6) information transfer systems; (7) the 
teristics of the information resources Seas. are 
exist in the different system domains; and ong re he 
operability, data transportability, and commonality. 


150,937 

N91-23012/8/GAR PC AO5S/MF A01 

National Aeronautics and Space Administration, Hous- 

ton, TX. Lyndon B. Johnson 2 oe Center. 

= ——— Discretionary Fund Program. 
nnual 


eport, 1990. 
Apr 91, 99p NAS 1.15:102177, NASA-TM-102177 


The Johnson Space Center Director's Discretionary 
Fund Program Annual Report provides a brief review 
of the status of projects undertaken during the 1990 
fiscal year. Three space exploration initiative related 
issues were focused on: r 

human spacecraft design, 

viable program of life sciences, space sciences, and 
engineering research has been maintained. 


150,938 
N91-23045/8/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 


A03) 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 

nter. 

Robotics in Space-Age Manufacturing. 
C. Jones. Mar 91, 9p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 199-207. 


Robotics technologies are developed to improve man- 
ufacturing of space hardware. The following applica- 
tions of robotics are covered: (1) welding for the space 
shuttle and space staiion Freedom programs; (2) ma- 
nipulation of high-pressure water for shuttle solid 
rocket booster refurbishment; (3) automating the appli- 
cation of insulation materials; (4) precision application 
of sealants; and (5) automation of inspection proce- 
dures. Commercial robots are used for these develop- 
ment programs, but they are teamed with advanced 
sensors, process controls, and computer simulation to 
form highly productive manufacturing systems. Many 
of the technologies are also being actively pursued in 
private sector manufacturing operations. 


Space Launch Vehicles & Support 
Equipment 


150,939 
N91-22152/3/GAR 
(Order as N91-22139/0/GAR, PC art 


Physical Sciences, Inc., Andover, M 

Laser Driven Launch Vehicles for Continuous 
Access to Space. 

C. J. Rollins, A. Bailey, A. Gelb, M. Gauthier, and C. 
Goldey. Apr 90, 9p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 193-201. 


The availability of megawatt laser systems in the next 
century will make laser launch systems from ground to 
orbit feasible and useful. Systems studies indicate 
launch capabilities of 1 ton payload per gigawatt laser 
power. Recent research in ground to orbit laser propul- 
sion has emphasized laser supported detonation wave 
thrusters driven by repetitively pulsed infrared lasers. 
In this propulsion concept each laser repetition cycle 
consists of two pulses. A lower energy first pulse is 
used to vaporize a small amount of solid propellant 
and then after a brief expansion period, a second and 
higher energy laser pulse is used to drive a detonation 
wave through the expanded vapor. The results are re- 
ported of numerical studies comparing the detonation 
wave properties of various candidate propellants, and 
the simulation of thruster performance under realistic 
conditions. Experimental measurements designed to 
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test the theoretical predictions are also presented. 
Measurements are discussed of radiance and opacity 
in absorption waves, and mass loss and momentum 
transfer. These data are interpreted in terms of specif- 
ic impulse and energy conversion efficiency. 


150,940 
N91-22162/2/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 


A04) 
Air Force Flight Dynamics Lab., Wright-Patterson AFB, 
OH 


Achievable Space Elevators for Space Transporta- 
tion and Starship Acceleration. 

J. Pearson. Apr 90, 9p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 321-329. 


Space elevator concepts for low-cost space launches 
are reviewed. Previous concepts suffered from re- 
quirements for ultra-high-strength materials, dynami- 
cally unstable systems, or from danger of collision with 
space debris. The use of magnetic grain streams 
solves these problems. Magnetic grain streams can 
support short space elevators for lifting payloads 
cheaply into Earth orbit, overcoming the material 
strength problem in building space elevators. Alterna- 
tively, the stream could support an international space- 
port circling the Earth daily tens of miles above the 
equator, accessible to advanced aircraft. Mars could 
be equipped with a similar grain stream, using material 
from its moons Phobos and Deimos. Grain-stream 
arcs about the sun could be used for fast launches to 
the outer planets and for accelerating starships to near 
lightspeed for interstellar reconnaisance. Grain 
streams are essentially impervious to collisions, and 
could reduce the cost of space transportation by an 
order of magnitude. 


150,941 
N91-22171/3/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
A04 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Design Strategies for the International Space Uni- 
versity’s Variable Gravity Research Facility. 
S. G. Bailey, F. P. Chiaramonte, and K. J. Davidian. 
Apr 90, 12p 
In oA gia Space Travel for the Next Millennium p 


A variable gravity research facility named ‘Newton’ 
was designed by 58 students from 13 countries at the 
International Space University’s 1989 summer session 
at the Universite Louis Pasteur, Strasbourge, France. 
The project was comprehensive in scope, including a 
political and legal foundation for international coopera- 
tion, development and financing; technical, science 
and engineering issues; architectural design; plausible 
schedules; and operations, crew issues and mainte- 
nance. Since log-term exposure to zero gravity is 
known to be harmful to the human body, the main goal 
was to design a unique variable gravity research facility 
which would find a practical solution to this problem, 
permitting a manned mission to Mars. The facility 
would not duplicate other space-based facilities and 
would provide the flexibility for examining a number of 
gaty levels, including lunar and Martian gravities. 

ajor design alternatives included a truss versus a 
tether based system which also involved the question 
of docking while spinning or despinning to dock. These 
design issues are described. The relative advantages 
or disadvantages are discussed, including comments 
on the necessary research and technology develop- 
ment required for each. 


150,942 

N91-22187/9/GAR PC A09/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 
ing. 

Recovery and Reuse of a Rocket Launcher. 

B.S. Thesis. 

J. E. Simpson, and A. N. Wombwell. Jun 90, 189p 
BU-518, ETN-91-99211 


A typical launch cost of an Ariane 5 is 150 million dol- 
lars. This is inacceptable if the utilization of space is to 
be embarked upon to any great extent. The feasibility 
and economics of making the Ariane 5 expendable 
launcher reusable is investigated. Ballistic and winged 
recovery were considered and it was found that, with 
the cost models provided, the latter option gave a sub- 
stantial increase in the incurred costs. However ballis- 
tic recovery from the sea would mean a saving of 1.6 
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pct. on the launch costs. This result is encouraging, but 
it is felt that any setback within the recovery program 
would considerably overshadow this figure. It is there- 
fore concluded that the launch cost can be reduced by 
2.4 million dollars by using parachute recoverable solid 
rocket boosters, cryogenic first stage and vehicle 
equipment bay-L5 composite. Unfortunately the reli- 
ability of reuse was not touched upon and hence re- 
covery could prove costly with respect to pure expen- 
dibility. A third year project looking into this aspect of 
reuse is therefore recommended. 


150,943 

N91-22189/5/GAR PC A99/MF A04 
European Space Agency, Paris (France). 

Ground Data Systems for Spacecraft Control. 

W. R. Burke. cOct 90, 682p ESA-SP-308, ISBN-92- 
9092-074-2 

In English and French. Symposium Held in Darmstadt, 
Fed. Republic of Germany, 26-29 Jun. 1990. 


No abstract available. 


150,944 
N91-22190/3/GAR 
(Order as N91-22189/5/GAR, PC ot) 
4 
Jet Propulsion Lab., Pasadena, CA. 
Architect’s Framework for Ground Data System 
Development in the 1990's. 
M. M. Ebersole. cOct 90, 4p 
a Ground Data Systems for Spacecraft Control p 


The architect’s framework which will describe the 
myriad of trends and practical conditions that influence 
the data system architect’s design choices in develop- 
ing the data systems architectures of the 1990's is dis- 
cussed. The architectural choices are influenced by 
mission trends, information systems trends, technolo- 
gy trends and practical considerations such as avail- 
able resources and schedules. These considerations, 
which will determine architectural choices, are de- 
scribed. A set of guidelines is presented for consider- 
ation, based on the recent experience of the author in 
developing a large scale, distributed system for space- 
craft control. 


150,945 
N91-22191/1/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Science Systems Ltd., Bristol (England). 

High Availability Control System Architecture. 

C. A. Butcher. cOct 90, 7p 

In Esa, Ground Data Systems for Spacecraft Control p 


A modular high availability, multisatellite ground con- 
trol computer system, based on the Kernel system, 
known as the Modular Spacecraft Control System 
(MSCS) is described. Currently delivered configura- 
tions range from a single datastream stand alone 
system to a fully dual redundant eight datastream 
system. The basic architecture of the system allows 
the flexible configuration of modular software and 
hardware components to provide the required func- 
tionality, performance and availability with low cost of 
ownership. 


150,946 
N91-22192/9/GAR 
(Order as N91-22189/5/GAR, PC A90/MF 
04) 


Logica Ltd., Cobham (England). 

Design of the Ground Segment to Provide Opti- 
mum Service at Minimum Cost. 

R. J. Peberdy, and M. Calvo. cOct 90, 7p 

ta Ground Data Systems for Spacecraft Control p 


Larger and more complex payloads will inevitably lead 
to increased cost in their operation unless sensible 
design allows such costs to be kept within viable limits. 
The operating cost of the satellite control must be ad- 
dressed from the start, and ground support facilities 
provided with the minimum infrastructure and man- 
power, but with optimum availability and reliability. The 
Eutelsat system, procured to meet these criteria is dis- 
cussed. the shelf equipment, provided at two 
ground stations and the Satellite Control Centre (SCC), 
is of well tried and proven design leading to a very high 
level of reliability. Computer programs based on those 
developed over many years at the European Space 


Operations Centre (ESOC) are discussed. Computer 
redundancy is achieved by dual facilities at the SCC, 
and a standby SCC at the Rambouillet Earth station. 
Single, multiwindow, icon driven displays with ad- 
vanced colour graphics and print facilities, are provid- 
ed for ground control operations. 


150,947 


N91-22193/7/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Jet Propulsion Lab., Pasadena, CA. 

Distributed Computer Environment for a Multimis- 
sion Spacecraft Operations and Control Center. 

A. J. Gainsborough, J. A. Holladay, and P. H. Ray. 
cOct 90, 6p 

In Esa, Ground Data Systems for Spacecraft Control p 
23-28. Sponsored by NASA, Washington. 


The Space Flight Operations Center (SFOC) at the Jet 
Propulsion Laboratoy (JPL), a new multimission 
ground data system is described. The SFOC design 
begins with a baseline system that supplies the 
common set of support functions for flight operations 
and control. Low cost adaptations to this baseline, with 
any mission specific additions, are made for each mis- 
sion. The distributed SFOC architecture is comprised 
of a multi-layered set of software subsystems that pro- 
vide a core set of functions that are common to the 
application subsystems. When the SFOC Project is 
completed in 1992, the SFOC will support the Voyager, 
Galileo, Ulysses, Magellan, and Mars Observer deep 
space missions. 


150,948 
N91-22194/5/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04 


) 
European Space Operations Centre, Darmstadt (Ger- 
many, F.R.). 
SCOS: A Configurable Infrastructure for the Con- 
trol of Spacecraft Using Packets. 
B. Mullet, J. F. Kaufeler, J. Bowers, and M. Ahier. 
cOct 90, 7p 
A Ground Data Systems for Spacecraft Control p 
29-35. 


The reusable and highly configurable Spacecraft Con- 
trol System (SCOS) kernel is described. The objectives 
of the SCOS are to provide the telemetry and telecom- 
mand related functions for both classical and new 
packetized spacecraft data and for low orbiting, geo- 
stationary and deep space missions. The telemetry 
functions include real time reception, validation, proc- 
essing and filing of telemetry, real time and retrieval 
displays, printouts, archiving, etc. The telecommand 
functions include the preparation of telecommands, 
scheduling, validation, verification, filling, display, and 
printouts. 


150,949 
N91-22195/2/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Jet Propulsion Lab., Pasadena, CA. 

5 Mission Control for Multiple Spacecraft. 

R. E. Ryan. cOct 90, 5p 

In Esa, Ground Data Systems for Spacecraft Control p 
37-41. Sponsored by NASA, Washington. 


A plan developed by the Jet Propulsion Laboratory for 
mission control of unmanned spacecraft is outlined. A 
technical matrix organization from which, in the past, 
project teams were formed to uniquely support a mis- 
sion is replaced in this new plan. A cost effective ap- 
proach was needed to make best use of limited re- 
sources. Mission control is a focal point operations 
and a good place to start a multimission concept. Co- 
location and sharing common functions are the keys to 
obtaining efficiencies at minimum additional risk. For 
the projects, the major changes are sharing a common 
operations area and having indirect control of person- 
nel. The plan identifies the still direct link for the mis- 
sion control functions. Training is a major element in 
this plan. Personnel are qualified for a position and cer- 
tified for a mission. This concept is more easily accept- 
ed by new missions than the ongoing missions. 


150,950 
N91-22196/0/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 





Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Telecommand Software for the Brazilian Complete 
Space Mission. 

W. Yamaguti, and M. A. Cardosocruz. cOct 90, 5p 

yo Esa, Ground Data Systems for Spacecraft Control p 
43-47. 


The telecommand software of the satellite control 
system for the Brazilian complete space mission is de- 
scribed. The telecommand software runs in a VAX/ 
VMS environment and it has facilities to generate the 
satellite basic command and command sequence 
files, to deliver a command, to manage the command 
transmission, to display the command history files and 
to display the command test data messages. The tele- 
command software architecture and its interface with 
other subsystems are described and discussed. The 
issues related to the implementation aspects and test 
strategies are presented. The telecommand software 
is fully based on configuration tables that makes it mis- 
sion independent. The multimission evolution and 
workstation environment are discussed. 


150,951 
N91-22197/8/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Logica Ltd., London (England). 

Hipparcos Dedicated Control System: A Case 

Stuudy of a High Reliability Scientific Spacecraft 

Control System. 

J. Harborne, and N. C. Head. cOct 90, 5p 

a — Ground Data Systems for Spacecraft Control p 
1-55. 


The Hipparcos satellite, launched on 8 Aug. 1989 is 
described. The Hipparcos mission was planned to pre- 
pare catalogues of the position of stars to accuracies 
at the milliarc second level. In order to achieve this 
ambitious aim, a continuous uplink of instructions to 
the payload is necessary. This imposes severe avail- 
ability and continuity requirements. The effect of these 
reliability requirements in the ground control system is 
discussed. The failure of the apogee boost motor firing 
had the consequence that the geostationary orbit 
could not be reached. Modifications to the ground con- 
trol system to accommodate the recovery mission are 
described. Preliminary figures on availability and conti- 
nuity since the start of the mission are given which 
demonstrate how the requirements are being met. 


150,952 
N91-22198/6/GAR 
(Order as N91-22189/5/GAR, PC oe 
4 


Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Telemetry Processing and Displaying Software for 
the Brazilian Complete Space Mission. 

S. L. S. Cardosogonncaives, J. A. Goncavespereira, 
P. C. Desouzalucas, and R. Cruzgatto. cOct 90, 5p 
— Ground Data Systems for Spacecraft Control p 


The telemetry processing and displaying software of 
the satellite control system for the Brazilian complete 
space mission is described. The telemetry message is 
received in a SDID format from an X25 data communi- 
cation network. The raw data processing is based on 
configuration tables. The operator can visualize either 
the processed real time telemetry or the telemetry data 
from the telemetry history file in three predefined kinds 
of telemetry page formats and in an out of limit page. 
The software improvement by using the VT340 termi- 
nal double pages facility and workstation environment 
are discussed. The telemetry processing and display- 
ing software is fully based on configuration tables that 
makes it independent of the mission. 


150,953 
N91-22199/4/GAR 
(Order as N91-22189/5/GAR, PC — = 


Computer Anwendung fuer Management G.m.b.H., 
Munich (Germany, F.R.). Technical/Scientific Div. 
Automated Spacecraft Control Implementation for 
Ly oe (Fed. Republic of Germany) SCC. 

W. Geese. cOct 90, 6p 
In Esa, Ground Data Syeteme for Spacecraft Control p 


A control center with both distributed computing power 
and a high level availability and reliability is described. 
The software and hardware systems are designed for 
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three satellites but the entire complex is easily extend- 
able for up to six satellites. Interesting hardware 
system features include the use of a dual local area 
network system, VAX cluster with volume shadowing, 
and VAX workstation with high resolution man/ma- 
chine interfaces. Innovative software features allow 
routine operation to be done by utilizing prewritten se- 
quences which can be inserted into the system by 
using an integrated scheduling system. Encoding of 
the sequences is achieved via a command language 
and compiler. The compiler generates an object file or 
‘sequence’. These can be bound at runtime to other 
sequences using linkage verification rules. The run- 
time system interpretively executes the sequences 
and provides an interface to telemetry, station monitor- 
ing and command subsystems to the end operator 
(able to ‘abort’ or ‘confirm’ at all times). Control algo- 
rithms in such a language are concluded to be much 
safer than hard coded alternatives. 


150,954 
N91-22200/0/GAR 
(Order as N91-22189/5/GAR, PC AnO/MF 
) 


Fujitsu Ltd., Tokyo (Japan). 

New Ground Data System for Akebono (EXOS-D) 
Satellite. 

S. Awatake, M. Kurihara, T. Tohchi, M. Moriya, and 
M. Kojima. cOct 90, 6 6p 

poy Ground Data Systems for Spacecraft Control p 


The ground data system for Akebono (EXOS-D), a sci- 
entific satellite launched by the Institute of Space and 
Astronautical Science (ISAS) last year is described. A 
real time remote operation of Akenebo at Sagamihara 
Satellite Operation Center (SSOC) in Kanagawa Pre- 
fecture, about 1000 km away from the Japan Ka 
shima Space Center (JKSC) is described. A high 
speed real time data transmission system between 
JKSC and SSOC is described. Two systems assisting 
the efficient operation at SSOC, a telemetry data quick 
look analysis system, and an Operation me ye (OP) 
editing system to control a Data Handling Unit (DHU) 
are outlined. The AAEBONO telemetry data whose 
total volume is expected to exceed 300 GB is stored in 
a database using optical disks. This enables the scien- 
tists to access telemetry data efficiently and easily. 


150,955 
N91-22201/8/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Jet Propulsion Lab., Pasadena, CA. 

Topex Ground Data System. 

A. K. Agrawal, and A. M. Willems. cOct 90, 4 

In Esa, Ground Data Systems for Spacecraft ntrol p 
75-80. Sponsored by NASA, Washington. 


Topex/Poseidon, a dedicated altimetry mission that in- 
troduces major advances in measurement accuracy 
using state of the art dual frequency radar altimeters is 
described. A radiometer for correction of the altimeter 
measurements, and high accuracy satellite orbit deter- 
mination systems, is presented. The functions and the 
architecture of the proposed ground data system at 
the Jet Propulsion Laboratory (U.S.) to support the 
mission are described. 


150,956 
N91-22202/6/GAR 

(Order as N91-22189/5/GAR, PC ee 
CIsI ee, Toulouse (France). 
MERCATOR: A Distributed Ground Control System 
for Geostationary Satellite Positioning. 
P. Vielcanet, P. Moran, and H. Secretan. cOct 90, 6p 
In Esa, Ground Data Systems for Spacecraft Control p 
81-86. 


The main design drivers for the development of the 
MERCATOR (Methods and Realization for the Control 
of the Altitude and the Orbit of Spacecrafts) system 
are described. The hardware and software distributed 
architecture is detailed with emphasis on the Unix 
based software organization (near real time and offline 
execution). The development and the various stages 
of the qualification process are outlined. 


150,957 
N91-22203/4/GAR 
(Order as N91-22189/5/GAR, PC ao) 
04) 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 


150,960 


Satellite Control Nucleus for the Brazilian 
Complete M be 

W. Yamaguti, A. E. Decarvalhovieira, J. L. ie 
P. E. Car , and P. O. Dacosta. cOct 90 

boty Ground Data Systems for Spacecraft Conwet p 


The nucleus of the satellite control system for the Bra- 
zilian data collecting and remote sensing satellites is 
described. The system is based on Digital Equipment 
Computers and the VAX/VMS operating system. The 
nucleus pri the access control, the system con- 
figuration, the event management, history files man- 
—— time synchronization, wall display control, 

5 data communication network access facili- 
4 the architecture of the nucleus and its main im- 
plementation aspects are described. The implementa- 
tion experience acquired is considered. 


150,958 


N91-22204/2/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


A04) 
Telespazio Pgs Rome (Italy). 
Architecture of the SAX-OCC: A Control Centre for 
a Scientific 


Satellite. 
M. Manca, A. Appolioni, and B. Negri. cOct 90, 4p 
— Ground Data Systems for Spacecraft Control p 


An overview of the SAX (Satellite for Astronomy in X- 
rays) mission and a description of the ground OCC 
(Operational Control Center) is presented. SAX-OCC 
hardware and software architecture is presented with 
particular respect to those elements which character- 
ize this center. The SAX-OCC is designed taking into 
account two different needs. The first one is classical 
for a control center and is the satellite and ground sta- 
tion monitor and control functionality while the second 
need is derived from a set of functionalities which are 
more ific and are paca tee to the scientific 
nature of the SAX mission. combination of these 
needs leads to the development of a hardware config- 
uration which is more powerful than one normally con- 
= for a geostationay communication satellite con- 
trol center. 


150,959 


N91-22205/9/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


SAT Control, ort (France). 
Hermes Flight Control Center: Definition Status. 
P. Letalle. cOct 90, 3 


ao Ground Data a for Spacecraft Control p 


The Hermes Flight Control Center (HFCC) located in 
Toulouse (France) is ibed. The center is the third 
in the world after the American center in Houston and 
the Soviet center in Kaliningrad. All the Hermes ele- 
ments, both on board and on the ground will be coordi- 
nated by the HFCC for all phases of each mission. As- 
pects of the detailed definition phase still in the re- 
quirements ai subphase are described. Dia- 
grams are used to illustrate the interplay between the 
different systems. 


150,960 


N91-22206/7/GAR 
(Order as N91-22189/5/GAR, PC en 


Matra S.A., Toulouse (France). 

Role and interest of New Technologies in Data 
Processing for Control Centers. 

J. Denier, R. Caspar, M. Borillo, and J. Soubie. cOct 


90, 5p 
In Esa, Ground Data Systems for Spacecraft Control p 
101-105. 


The ways in which a multidisplinary approach will im- 
prove space control centers is discussed. Electronic 
documentation, ergonomics of human computer inter- 
faces, natural language, intelligent tutoring systems 
and artificial intelligence systems are considered and 
applied in the study of the Hermes flight control center. 
It is concluded that such technologies are best inte- 
grated into a classical operational environment rather 
than taking a revolutionary approach which would in- 
volve a global modification of the system. 
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150,961 
N91-22207/5/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Jet Propulsion Lab., Pasadena, CA. 
Satellite Control Center for 2000 and Beyond. 
A. K. Agrawal, J. D. Bost, and P. K. Mangan. cOct 


90, 7p 
In Esa, Ground Data Systems for Spacecraft Control p 
107-113. 


A realistic blueprint for satellite control centers through 
the next decade is presented. Several prototype 
expert system workstations, knowledge based sys- 
tems and multimedia systems planned to be an inte- 
gral part of the future satellite control center are out- 
lined. High speed computers, large mass storage de- 
vices and rapid advances in the electronics industry 
are predicted to lead to massive changes in satellite 
control centers. In many cases, appropriate command 
sequences could be automatically generated and trig- 
gered to take appropriate corrective action. 


150,962 
N91-22208/3/GAR 
(Order as N91-22189/5/GAR, PC —, 
04) 


Compagnia Italiana Servizi Tecnici, Rome. 

Future Mission Control Center: An Operative Sce- 
nario. 

F. Cavaliere, and S. Manganelli. cOct 90, 6p 

In Esa, Ground Data Systems for Spacecraft Control p 
115-120. 


Continuous improvement in subsystem design and im- 
plementation of new technologies is paving the way to 
a new generation of unmanned spacecrafts, which will 
evolve more and more into autonomous systems. Au- 
tonomy characteristics cannot cope with the current 
philosophy of Mission Control Center (MCC) oper- 
ations, which is based on a more or less unique defini- 
tion of a ‘nominal status’, any deviation from which has 
to be evaluated and managed by the human expert. 
The current concept of the characteristics of a future 
generation of spacecraft defining functional character- 
istics of a mission control center for future unmanned 
space missions is discussed. 


150,963 
N91-22209/1/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04 


) 
European Space Operations Centre, Darmstadt (Ger- 
many, F.R.). 
Evolution of the IO! Operations Concept and of the 
Related Communications Architecture Between 
Control Facilities. 
U. Christ, W. Frank, and N. Gargir. cCOct 90, 6p 
oo Its _— Data Systems for Spacecraft Control p 
121-126. 


A technical approach for the desired decentralized 
control of the IO! (In Orbit Infrastructure) flight ele- 
ments is described. A Central Mission Control Center 
(CMCC) at ESOC is linked via a wide area (public) 
communications network to the decentralized control 
and utilization facilities in Europe and the United 
States. A number of technical details are studied under 
a system architect support contract with emphasis on 
communications and operations issues. A first summa- 
ry on what has been achieved since and how the future 
work will be performed is presented. 


150,964 
N91-22210/9/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
AO 


4) 
National Space Development Agency of Japan, Tokyo. 
JEM Ground Control System. 
Y. Hasegawa, Y. Horikawa, and A. Tanaka. cOct 90, 
4 


p 
In Esa, Ground Data Systems for Spacecraft Control p 
127-130. 


The Japanese Experimental Module (JEM) to be 
launched by the Space Transportation System (STS), 
attached to the Space Station, and activated and veri- 
fied in-orbit is described. JEM will be utilized interna- 
tionally as a multipurpose laboratory. While NASA is 
the focal point for the Space Station systems oper- 
ation, NASDA is planning to establish a ground control 
system at Tsukuba Space Center/(TKSC) as a single 
point of contact with NASA systems to integrate Japa- 
nese technical expertise. To support JEM system and 
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Japanese payload operations, NASDA will develop the 
JEM Operations Center at TKSC. The JEM Operation 
Center will have management and integration, flight 
control, payload operation control, engineering sup- 
port, user support, and logistics support capabilities. 


150,965 


N91-22211/7/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04 


Royal Aerospace Establishment, Farnborough (Eng- 
land 


ESA Polar Platform Ground Segment: An Anglo- 
Norwegian Perspective. 

E. B. Davies, and S. Howes. cOct 90, 6p 

In Esa, Ground Data Systems for Spacecraft Control p 
131-136. 


The ESA Polar Platform a designed to provide 
continuity of remotely sensed data after the ERS-1 and 
ERS-2 missions is described. A series of expendable 
platforms will provide flight opportunities for a large 
number and variety of instrument types. These will 
support users in meteorological, Earth observations, 
space science and environmental monitoring applica- 
tions. A key element of the Polar Platform system will 
be the ground segment. One challenge for this will be 
the short turnaround time required for compiling pay- 
load operational schedules and delivering data and in- 
formation to users. This will be coupled with the need 
to manage and coordinate much larger volumes of 
data both onboard the Platform, via downlinks and 
through the ground network. Ways to achieve this in an 
international, multidisciplinary and operational environ- 
ment are outlined. The British National Space Centre 
and Norwegian Space Center share a strong interest in 
Earth observation and space science. They are keen 
to ensure a Platform — segment which will satisfy 
user requirments and have supported industrial stud- 
ies to this end. The importance of determining user re- 
quirements and determining how these can be satis- 
fied by the overall ground architecture is discussed. 


150,966 


N91-22212/5/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


04) 
European Space Operations Centre, Darmstadt (Ger- 
many, F.R.). 
Keynote to the Session on Communications, Net- 
work, and Station Control. 
H. K. Uhrig. cOct 90, 6p 
— Ground Data Systems for Spacecraft Control p 

-144, 


The following keynotes to the session on communica- 
tions, network, and station control want to highlight the 
evolution of the ground station communication net- 
works used in support of spacecraft to an Integrated 
Ground Segment Communications Network (IGSCN). 
The interworking of the IGSCs of the various agencies 
is outlined, and the IGSCN is described. An IGSCN is 
the collection of all ground stations and ground to 
ground communication networks of an agency, which 
provide a unified communication service between 
spacecraft and their control centers, payload users, 
etc. In particular, it provides one common manage- 
ment entity for all its services. 


150,967 


N91-22213/3/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


A04) 
Eutelsat, Paris (France). ‘ 
Satellite/Control Centre Interface Organisation in 
the Eutelsat 2 Satellite Control System. 
G. Constantinou, and D. Roberts. cOct 90, 6p 
In rey ae Data Systems for Spacecraft Control p 
145-150. 


Eutelsat has established a complete ground segment 
infrastructure to support the Telemetry, Command, 
and Ranging (TCR) operations for their second gen- 
eration of geostationary communication satellites. The 
TCR system is designed to monitor and control simul- 
taneously up to six Eutelsat 2 satellites in-orbit with 
maximum reliability and efficiency. An overview of the 
TCR ground sations is described. The monitoring and 
control philosophy for these stations is described, and 
the contributions to system availability and the efficien- 
cy of operations at the Satellite Control Center (SCC) 
yielded by the adopted approach are identified. 


150,968 
N91-22214/1/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
AO 


4 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
Antenna Manager Software for the Brazilian Satel- 
lite: Implementation and Study. 
M. Defatimamattiellofrancisco, A. M. Ambrioso, and 
M. J. C. Ciurra. cOct 90, 6p 
poh _ Data Systems for Spacecraft Control p 
151-156. 


The design and implementation of the antenna manag- 
er software, defined to acquire the first Brazilian satel- 
lite from the horizon, track, and re-acquire it after silent 
zones, are discussed. Strategies are defined to cover 
the satellite passes. They consist of pointing the an- 
tenna, commanding the execution of the telemetry 
traffic control station uplink frequency sweep, sending 
a telecommand to turn on the on board transmitter, 
and accepting commands from operator. This problem 
is solved by using a finite state automata implemented 
in a VAX-FORTRAN language through a decision 
table. The advantage of this design is the use of a 
table for handling events, which allows the reutilization 
of the software for other missions by implementing 
changes in the decision table. Results of the study of 
the method applied to this software are presented. The 
results show another way to analyze and solve the 
same problem. 


150,969 
N91-22215/8/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


A04) 
SAT Control, Labege (France). 
PRODIS: Station and Product Generation Control 
for ERS-1. 
A. Crowson. cOct 90, 5p 
pore Ground Data Systems for Spacecraft Control p 
157-161. 


The first European Remote Sensing Satellite (ERS-1) 
is the world’s first fully integrated remote sensing 
system in that all activities performed on board and on 
the ground, up to data product delivery to the user, are 
an integral part of the ERS-1 system. This necessarily 
involves an advanced and dedicated ground segment, 
the monitor and control of which require full integration 
with the spacecraft mission control itself. The Product 
Dissemination (PRODIS) Facility, which collects satel- 
lite instrument data, produces output products for rapid 
distribution, disseminates them, and forwards the re- 
corded raw instrument data to processing and archiv- 
ing facilities, is described. Attempts to handle the prin- 
ciple ground station using a spacecraft control system, 
as though it were an independent spacecraft itself, are 
described. This was successful to a great extent and 
provides a possible option for consideration by future 
projects. 


150,970 
N91-22216/6/GAR 
(Order as N91-22189/5/GAR, PC na - 


Societe d’Etudes des Systemes d’Automation, Tou- 
louse (France). 

GASCON: Local and Remote Monitoring of Ground 
Stations Equipments. 

G. Jalfre, A. Thirouin, and B. Froment. cOct 90, 4p 
peg = Data Systems for Spacecraft Control p 
163-166. 


The GASCON (French acronym for automatic man- 
agement of control stations) system is described. The 
main features of GASCON is that the off-line system, 
dedicated to the customization of the monitoring and 
control applications, is implemented using PROLOG 
as an artificial intelligence tool. The off-line toolset en- 
ables the end user to configure the physical environ- 
ment through a graphical interface and to describe the 
monitoring logic by means of a specific high level lan- 
guage. The off-line system can be viewed as a super- 
compiler which issues the runtime programs which are 
run by the on-line system. 


150,971 


N91-22217/4/GAR 
(Order as N91-22189/5/GAR, PC oar t-v4 


Jet Propulsion Lab., Pasadena, CA. 





Ground Communication Facility (GCF) Upgrade 
Task for the NASA Deep Space Network. 
J. P. Mcclure, and C. K. Hung. cOct 90, 3p 
In Esa, Ground Data Systems for Spacecraft Control p 
167-169. Sponsored by NASA, Washington. 


An overview of the Ground Communication Facility 
(GCF) upgrade task for the NASA Cc Space Net- 
work (DSN) is described. The NASA DSN is a world- 
wide multimission telecommunications and radiometric 
facility. The GCF upgrade task is a six year project to 
be completed by 1993. The task’s goal is to develop 
and implement improved computing, networking, and 
communication technology, compatible with the stand- 
ards established by the Consultative Comittee for 
Space Data Systems (CCSDS). 


150,972 
N91-22218/2/GAR 

(Order as N91-22189/5/GAR, PC art 

4 

Jet Propulsion Lab., Pasadena, CA. 
Network Monitoring and Analysis Expert System. 
Y. H. Lee. cOct 90, +: 
In Esa, Ground Data Systems for Spacecraft Control p 
171-174. Sponsored by NASA, Washington. 


The Space Flight Operations Center (SFOC) Network 
Monitoring and Analysis Tool (SNMAT), is a rule- 
based, prototype expert system designed to assist the 
operations personnel of the SFOC data system in 
monitoring the status of the network and in detecting 
and isolating network and system faults. The main ob- 
jectives of this tool are: (1) to perform data analysis 
using advanced user interface techniques; (2) to pro- 
vide expert advice for resolving network and system 
faults; and (3) to allow the use of the tool for training 
operations personnel. As long term benefits, it is antici- 
pated that the tool will promote maximum usage of the 
network, reduce problem solving time, and assist in 
operator training. The functionality of the SNMAT pro- 
gram is described, along with some lessons learned 
through adapting artificial intelligence techniques to an 
operational environment. 


150,973 
N91-22219/0/GAR 
(Order as N91-22189/5/GAR, PC — 
4) 


Bell Telephone Mfg. Co., Antwerp (Belgium). 

Internal Communications for the Control Centres. 
J. Leroy. cOct 90, 6p 

pia \ eee Data Systems for Spacecraft Control p 
175-180. 


The control centers’ internal communication require- 
ments are reviewed, outlining the types of messages 
and further defining the internal communication func- 
tions to be performed. A brief local area network (LAN) 
tradeoff analysis is performed, concluding that most of 
the communication services can be covered by a 
modern high speed LAN (HSLN) or broadband metro- 
politan area network (MAN), such as the emerging 
fiber distributed data interface (FDDI-2) or the queued 
packet —- switch/distributed queue dual bus 
(QPSX/DQDB). 


150,974 
N91-22220/8/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


National Space Development Agency of Japan, Tokyo. 
Type 1 Space Operations and Data System (SODS) 
Concept. 

H. Hara, N. lwasaki, F. Yoshida, S. Kosugi, and S. 
Yamada. cOct 90, 6 

pve aaa, Data Systems for Spacecraft Control p 


With the operation of the H-2 rocket beginning in the 
early 1990s, it is anticipated that the practical use of 
space will proceed rapidly and that higher perform- 
ance and more versatile spacecraft will be developed. 
In the background of this trend, the Space Operations 
and Data System (SODS) provides the common basis 
for a tracking system able to meet the operational re- 
uirements of the H-2 and subsequent programs. 
ODS is divided into three types: (1) for conventional 
satellites; (2) for the Data Relay and Tracking Satellite 
System/Japanese Experimental Module; and (3) for 
advanced spaceflight vehicle. The initial phase of the 
1 SODS is intended for the Japanese Earth Re- 
sources Satellite (JERS-1) mission operations. The 
concept of the type 1 SODS is intended for the JERS-1 
mission operations. The Engineering Test Satellite 
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(ETS-4) intersatellite communications experiment, 
which is part of the experimental system for type 2 
SODS, is outlined. 


150,975 
N91-22221/6/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


National Aeronautics and Spee Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Second Tracking and Data Relay Satellite System 
(TDRSS) Gro: Terminal: STGT. 

A. K. Berndt, and D. R. Lowe. cOct 90, 6p 

ph _—* Data Systems for Spacecraft Control p 
187-192. 


The Second Tracking and Data Relay Satellite System 
(TDRSS) Ground Terminal (STGT) designed to pro- 
vide high availability command and control and im- 
proved services to users of NASA’s space network in 
the 1990s and beyond is described. The space net- 
work, comprising the TDRSS, will be the primary com- 
munications gateway for Space Station Freedom and 
for connecting other user’s spacecraft with their 
ground support elements. The STGT will contain a re- 
dundant, distributed computer system providing con- 
figuration and control of redundant RF to baseband 
equipment chains for thoughput of user data, for user 
tracking services, and for control and monitoring of the 
TDR satellites. The STGT will provide the following: (1) 
an interface with NASA’s Network Control Center 
(NCC) for automated scheduling and control of the 
STGT; (2) a local TDRSS Operations Control Center 
(TOCC2) for local monitoring and backup control; and 
(3) an interface with the Domestic Satellite (DOMSAT) 
for data distribution will be provided by the STGT. 


150,976 
N91-22227/3/GAR 
(Order as N91-22189/5/GAR, PC ase/Me 
) 


Aerospatiale, Cannes la Bocca (France). 

Ground Based Expert System for Hermes Orbital 
Operations Planning. 

J. Amairic, D. Degabai, F. Paoli, and S. Pouget. cOct 


90, 7p 

In French; English Summary. In Esa, Ground Data Sys- 
tems for Spacecraft Control p 229-235. Prepared in 
Cooperation with Cnes, Toulouse, France. 


The first results of an on going study aimed at proving 
the feasibility of a knowledge based system devoted to 
ground center support during the Hermes in orbit 
phase are presented. The basic functions of this 
system are mission planning and sequence of events 
validation, taking into account the actual system con- 
figuration and the applicable constraints. The first de- 
velopment step of this system consists in the realiza- 
tion of a mock up devoted to the planning function. 
Planning work and its modelization, mock up architec- 
ture, software tools used, and knowledge representa- 
tion used are described. Mock up results and future 
developments are presented. 


150,977 
N91-22229/9/GAR 

(Order as N91-22189/5/GAR, PC a 
Glavkosmos, Moscow (USSR). 
Flight Control During Investigations on Board Spe- 
cialized Space Module of the ‘Gamma’ Project. 
V. V. Ryumin, V. A. Solovyov, M. Y. Belyaev, D. N. 
Rulev, and V. P. Teslenko. cOct 90, 6p 
beshoae - Data Systems for Spacecraft Control p 


Problems of planning and control which arise during 
a in the field of gamma astronomy using a 
special space vehicle developed for the ‘Gamma’ 
— are considered. The program and the scientific 
and service hardware used for planning and control 
optimization during research onboard the specialized 
space vehicle are described. The specialized space 
vehicle flight control is performed by a ground based 
complex. During space vehicle flight the following 
tasks are solved: (1) investigations and service oper- 
ations planning; (2) command program control; (3) 
mathematical modeling; and (3) service and scientific 
telemetry information prompt control. Data analysis for 
a investigations and interpretation is dis- 
cussed. 


150,978 
N91-22233/1/GAR 


(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


150,981 


Aeritalia S.p.A., Turin (Italy). 
pre APM Centre Flexible and Efficient Engi- 


ing Support. ; 
L. Battocchio, D. R. Harris, and L. Sarlo. cOct 90, 7p 
- a Ground Data Systems for Spacecraft Control p 
263-269. 


Columbus Attached Pressurized Module (APM) oper- 
ations, beginning with final testing before loading into 
the Shuttle, are integrated into the overall Space Sta- 
tion Freedom and Columbus scenarios. These oper- 
ations, both ground and flight, are supported by an en- 
gineering support center, the APMC (APM Center), 
connected to both Columbus and NASA in orbit infra- 
structures (IOI). The APMC must fulfill several different 
roles. The requirements for some roles are reasonably 
well defined, at least in outline. The requirements for 
others are still to be defined. Creation of a system for 
the center which allows all of these roles to be played 
efficiently and effectively, and when required concur- 
rently is discussed. 


150,979 


N91-22235/6/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04 


European Space Operations Centre, Darmstadt (Ger- 
many, F.R.). 

Ground Systems for Handling Packet Telemetry 
and Commands: A Case Study, the Eureca Mission. 
M. Jones, E. M. Soerensen, and C. Mueller. cOct 90, 


5p 
In Its Ground Data Systems for Spacecraft Control p 
279-283. 


The European Retrievable Carrier (Eureca) mission 
concept, based upon reusable platform supplying 
services to a variety of independently operated pay- 
loads is discussed. Eureca is characterized by several 
new on board features, most notably packet telemetry, 
and a partial implementation of packet telecommand- 
ing. As a consequence of the satellite’s short contact 
times with its ground station (3 contacts during the 
mission in 5 to 8 minute passes), it also has essential 
built in autonomy features and on board recording of 
telemetry. The effect of these features on the ground 
control system are discussed. Special attention is 
given to: systems requirements, overall design of the 
ground control system and computer loading and 
sizing. The processing of packet telemetry is shown to 
have a significant effect on the computer loading and 
sizing. The effect of the greater on board autonomy is 
shown to require quite complex support functions for 
the operations staff, both for preparing the autono- 
mous operations and then monitoring them a-postiori. 


150,980 


N91-22236/4/GAR 
(Order as N91-22189/5/GAR, PC er 


Jet Propulsion Lab., Pasadena, CA. 

Future Operations for Space Mission Command 
and Control. 

A. J. Hooke. cOct 90, 5p 

In Esa, Ground Data Systems for Spacecraft Control p 
285-289. Sponsored by NASA, Washington. 


A new concept whereby telescience is facilitated by 
defining allowable ‘operations envelopes’ within which 
users are free to operate in a relatively unconstrained 
mode is presented. Some options for the needed ap- 
plication and communication services are reviewed. 
The concept of ‘telescience’ involves giving space 
mission users an increased degree of autonomy in the 
conduct of their investigations. In an ideal world, the 
telescience user would teleoperate a remote instru- 
ment or subsystem using completely transparent data 
handling services. In reality, the user must work in a 
constrained environment, usually sharing system re- 
sources with others. With current approaches, the 
command and control path is very slow and unrespon- 
sive; this is principally due to the need to protect the 
overall health and safety of the spacecraft system by 
extensive planning, scheduling, checking and valida- 
tion of the user’s command activities. 


150,981 
N91-22237/2/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04 


European Space Operations Centre, Darmstadt (Ger- 
many, F.R.). 
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European Space Agency Standard for Space 
Packet Management. 

J. F. Kaufeler. cOct 90, 5p 

In Its Ground Data Systems for Spacecraft Control p 
291-295. 


The ESA concept for the use of the Consultative Com- 
mitee for Space Data Systems (CCSDS) defined te- 
lemetry and telecommand packets at the application 
level is presented. These packets are used to remotely 
monitor and control a spaceborne application. This 
concept is defined in a packet management standard 
which should become applicable for all ESA missions 
using packets. The production of this standard under 
the responsibility of an ESA standardization group 
called COES is discussed. 


150,982 
N91-22239/8/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Centre National 
(France). 
Application of CCSDS Recommendations to 
Ariane 5 and Hermes Ground Segments. 

J. Barbier, D. Destaerke, and J. P. Rocher. cOct 90, 
8p 

In Esa, Ground Data Systems for Spacecraft Control p 
305-312. 


New challenges and demands placed on ground data 
handling, communications and processing which will 
have to cope with new requirements and constraints of 
future projects are outlined. To meet these new de- 
mands, requirements and constraints, the Consultative 
Committee for Space Data Systems (CCSDS) has es- 
tablished a set of recommendations for packetized te- 
lemetry and telecommand data which provides more 
efficient, standardized and reliable space ground data 
communication services. An overview of different con- 
figurations which have been considered for the new 
standardized telemetry and telecommand ‘front end’ 
ground functions is presented. The main functional dis- 
tribution capabilities within the system are revi i. 
The application of CCSDS recommendations to Ariane 
5 and Hermes handling, control operation require- 
ments and ground to ground data transmission con- 
straints are analyzed and discussed in order to identify 
the possible applicable functional configurations. 


d'Etudes Spatiales, Toulouse 





150,983 
N91-22240/6/GAR 
(Order as N91-22189/5/GAR, PC oe 
Centre National d’Etudes 4 
(France). 
NAIADE: Une Application Pilote en Ada des Rec- 
ommendations CCSDS ‘SFDU’ (NAIADE: A Proto- 
pe Application in Ada of the CCSDS Recommen- 
lations Concerning ‘SFDU’). 
P. Mazal, D. Minguillon, A. Canals, and P. Vielcanet. 
cOct 90, 4p 
Text in French. In Esa, Ground Data Systems for 
Spacecraft Control p 313-316. 


The Normalized Automatic Interpreter in Ada for Data 
Exchange (NAIADE), a prototype data interpreter, is 
described. It is designed to interpret data transmitted 
according to the Standard Formatted Data Unit 
(SFDU) standard established by the Consultative 
Commitee for Space Data Systems (CCSDS). This 
standard allows the interpreter to define general data 
access services independent of the application with 
which the interpreter is involved. The basic concepts 
underlying the SFDU standards are outlined. Develop- 
ment of the interpreter for use in two applications is 
described. One application is the visualization on the 
ground of satellite orbits. The other application is that 
of telemetry data decommutation. 


Spatiales, Toulouse 


150,984 
N91-22242/2/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


INTECS Toscana S.R.L., Pisa (Italy). 

Possible Architecture of a Distributed Hard Real- 
Time Executive for Space Applications. 

S. Sabina, and F. Fedi. cOct 90, 7p 

_—. Data Systems for Spacecraft Control p 


The modular and scalable architecture of a Distributed 
Hard Real Time Executive (DHRTE) is described. The 
DHRTE provides its user with hard real time schedul- 
ing algorithms, periodic task and period transformation 
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supports, and synchronous and asynchronous Inter 
Process Communication (IPC) mechanisms. Imple- 
mentation details eae the basic priority inherit- 
ance protocol applied to IPC and to the synchroniza- 
tion mechanisms are explored. 


150,985 
N91-22243/0/GAR 

(Order as N91-22189/5/GAR, PC — 

04) 

Messerschmitt-Boelkow-Blohm G.m.b.H., Bremen 
(Germany, F.R.). Space Systems Group. 
—_ Autonomy Concept Validation by Sim- 
ulation: A Feasibility Assessment. 
U. Pape, A. N. Pidgeon, J. Sved, and R. Wilkeit. cOct 


90, 6p 

In Esa, Ground Data Systems for Spacecraft Control p 
331-336. Previously Announced as N91-12741. Pre- 
= p Cooperation with Erno Raumfahrttechnik 


An assessment of the feasibility of simulating the func- 
tionality of an autonomous spacecraft and its ground 
control system by enhancing a simulator and control 
system is presented. The distributed, hierarchical on- 
board architecture based on an earlier ESA study (the 
Standard Generic Approach to Spacecraft Autonomy 
and Automation (SGASAA)) is described. The archi- 
tecture utilizes onboard tools for autonomous replan- 
ning and enhanced failure diagnosis. The ground con- 
trol system is changed to enable onboard event recon- 
struction and the implementation of the autonomous 
spacecraft simulator is changed to reveal changes in 
the ground based mission support role. 


150,986 
N91-22245/5/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
04) 


Matra S.A., Toulouse (France). 

Knowledge-Based Systems for Spacecraft Con- 

trol: Keynote Address. 

J. Darroy. cOct 90, 7p 

by x round Data Systems for Spacecraft Control p 
45-351. 


A general overview of Knowledge Based Systems 
(KBS) applications for spacecraft control is presented. 
The main benefits demonstrated by, or expected from 
these applications, expertise capture and preserva- 
tion, productivity improvements and flexibility are dis- 
cussed. The major difficulties associated with industri- 
al development of knowledge based systems (knowl- 
edge acquisition, expert system validation, lack of spe- 
cific software engineering methods, performances, 
and sociological aspects) are identified and discussed. 


150,987 
N91-22246/3/GAR 
(Order as N91-22189/5/GAR, PC aaa 
4 


Fabrica Italiana Apparecchi Radio S.p.A., Milan. 

Shell Concept to Ease the Development of Knowl- 
e-Based Systems for Spacecraft Control. 

S. Gusmeroli, M. Monti, and A. Pezzinga. cOct 90, 6p 

— pewsee Data Systems for Spacecraft Control p 


The Action Planning Shell (APS) project started to de- 
velop an intelligent tool to allow an easy and quick defi- 
nition of the items needed by an Expert System (ES) 
for spacecraft operations planning (spacecraft model, 
flight operations plan, planning methods and con- 
traints) is described. Many different tools, also called 
shells, exist on the market for developing Knowledge 
Based Systems (KBS) or ES. These tools are general, 
in the sense that they can be used for developing ES 
addressing problems in different domains (planning, 
troubleshooting, etc.), but offer little guidance on whic 
features to use in a specific application. 


150,988 
N91-22247/1/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04 


) 
Ford Aerospace and Communications Corp., Houston, 
TX. Space Information Systems Operation. 
Monitoring Shuttle Electrical Systems Using Artifi- 
cial Neural Networks. 
G. C. Scheuch. cOct 90, 5p 
phe — Data Systems for Spacecraft Control p 


A multilayer feed forward artificial neural network with 
back propagation of error is trained to identify the 


cause of five different current loads on the Space 
Shuttle’s power distribution system. It is shown that a 
neural network can correctly identify nominal signa- 
tures read from static data files. Even on the slowest 
personal computers, the networks perform at a rate 
faster that the real time data rate. A hardware based 
artificial neural network is predicted to be much faster 
than a software simulation neural network such as the 
one used in this study. 


150,989 
N91-22248/9/GAR 
(Order as N91-22189/5/GAR, PC —_ 
4 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Multi-Threaded Procedural Reasoning in Real- 
Time Health Monitoring of Manned Spacecraft 
Systems. 
C. R. Welborn, and C. C. Robertson. cOct 90, 7p 
ptoyt Ground Data Systems for Spacecraft Control p 
-371. 


Rule based programming is discussed in terms of it 
being used as a methodology for developing applica- 
tions. The methodology alone leaves a gap between 
what is needed for detecting events and what is 
needed to develop a real time Fault Detection, Isola- 
tion and Recover (FDIR) application to monitor and 
manage a system. In the monitoring and managing of a 
system, plans need to be carried out within specific 
time intervals. The completion of or inability to com- 
mony a plan is often at the core of an FDIR application. 

he use of multithreaded procedures in conjunction 
with rule based programming offers a very powerful 
mix, which offers both the procedural control and non- 
determinism needed for executing a plan and detect- 
ing events in a real time application. 


150,990 
N91-22249/7/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


A04) 
Matra S.A., Toulouse (France). 
Knowledge Based Framework for Man-System 
Interaction in Space Control Centres. 
—— P. Richard, N. Carn, and N. Aussenac. cOct 

, Op 

In Esa, Ground Data Systems for Spacecraft Control p 
373-378 (See N91-22189 14-17). 


An object oriented approach used in developing a 
model of controlled systems, both in spacecraft and in 
ground segments is discussed. This model is to be 
used as a kernel for a variety of —— based on 
artificial intelligence techniques. Operations within a 
space control center that can be improved by artificial 
intelligence techniques are outlined. A model based 
approach for artificial intelligence presupposes em- 
phasis being placed on the knowledge acquisition 
step. The integration of artificial intelligence tech- 
niques in the operational environment is discussed. 


150,991 
N91-22250/5/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04 


) 
National Space Development Agency of Japan, Ibar- 
aki. Tracking and Control Center. 
Application of Knowledge-Based System to 
Spacecraft Monitoring. 
K. Kaku, A. Yamauchi, K. Suzuki, M. Nagashima, and 
T. Akashi. cOct 90, 6p 
In Esa, Ground Data Systems for Spacecraft Control p 
379-384. 


Application of knowledge based systems to spacecraft 
housekeeping is considered. Two experimental sys- 
tems developed for the Japanese Communication Sat- 
ellite-3 (CS-3) are described. A fault diagnosis system 
and a monitoring system are developed. It is conclud- 
ed that the latter is preferable and more easily applied 
to practical purposes. The monitoring system judges 
the state of a spacecraft and determines if it is normal. 
In abnormal cases, it is capable of detecting the cause 
and can also suggest measures of correcting or 
amending the problem. It is based on accumulated 
knowledge of experienced operators, spacecraft de- 
signers, and other experts. Problems that have been 
found in the course of experimentation are presented 
along with possible solutions so that the monitoring 
system can further be developed to be effectively uti- 
lized in spacecraft monitoring. 





150,992 
N91-22251/3/GAR 
(Order as N91-22189/5/GAR, PC ine 


Matra S.A., Toulouse (France). 

Towards an Operational Fault Isolation Expert 
System for French Telecommunication Satellite 
Telecom 2. 

M. Haziza. cOct 90, 9 

In Esa, Ground Data Systems for Spacecraft Control p 
385-392 (See N91-22189 14-17). 


The DIAMS satellite fault isolation expert system shell 
concept is described. The project, initiated in 1985, 
has led to the development of a prototype Expert 
System (ES) dedicated to the Telecom 1 attitude and 
orbit control — The prototype ES has been in- 
stalled in the Telecom 1 satellite control center and 
evaluated by Telecom 1 operations. The development 
of a fault isolation ES covering a whole spacecraft (the 
French telecommunication satellite Telecom 2) is cur- 
rently being undertaken. Full scale industrial applica- 
tions raise stringent requirements in terms of knowl- 
edge management and software development meth- 
odology. The approach used by MATRA ESPACE to 
face this challenge is outlined. 


150,993 
N91-22252/1/GAR 
(Order as N91-22189/5/GAR, PC Se 


Acrompaieie, Cannes la Bocca (France). 

SATEXPERT: An Expert Systems Network for 

Automatic Spacecraft Control. 

P. Gilbertas, J. Courtin, J. C. Chautard, F. Doladille, 

and P. Marrot. cOct 90, 6p 

. el Ground Data Systems for Spacecraft Control p 
93-398. 


SATEXPERT, a knowledge based system for automat- 
ic spacecraft control is described. The software, com- 
posed of several cooperating expert systems, will per- 
form, in its operational configuration, a full automatic 
satellite survey and control including diagnosis and 
maneuver performance. SATEXPERT is able to detect 
and diagnose any space segment anomaly and subse- 
quently perform the adequate reconfiguration oper- 
ation. In a first phase, it will be located at the Satellite 
Control Center (SCC). Further developments are fore- 
seen to set up the major part of the software onboard 
the satellite in order to reduce the reaction time and to 
improve its autonomy. 


150,994 
N91-22253/9/GAR 
(Order as N91-22189/5/GAR, PC a 
A 


Computer Resources International A/S (Denmark). 
Expert Operator’s Associate: An Expert System 
for Spacecraft Control. 

M. Nielsen, K. Grue, B. Olalainty, F. Lecouat, and J. 
Wheadon. cOct 90, 9p 

Contract ESTEC-7627/88/NL/DG 

pg \ ates Data Systems for Spacecraft Control p 
399-407. 


The Expert Operator’s Associate (EOA) project which 
studies the applicability of expert systems for day to 
day space operations is described. A prototype expert 
system is developed, which operates together with an 
existing spacecraft control system at the European 
Space Operations Center and functions as an opera- 
tor’s assistant in controlling satellites. The prototype is 
demonstrated using an existing real-time simulation 
model of the MARECS-B2 spacecraft. By developing a 
prototype system the reliability and effectiveness of 
operations that can be enhanced by such means are 
investigated. Questions of acquisition and representa- 
tion of knowledge for such systems, and the feasibility 
of migration of some (currently) groundbased func- 
tions into future spaceborne autonomous systems are 
discussed. 


150,995 
N91-22254/7/GAR 

(Order as N91-22189/5/GAR, PC — 
VEGA Space Systems Engineering Ltd., Harpenden 
(Englang). 
Approach for the Application of Knowledge Based 
Systems to the Production and Execution of 
Spacecraft Operations Procedures. 
R. S. Thompson. cOct 90, 6p 
In Esa, Ground Data Systems for Spacecraft Control p 
409-414. 


SPACE TECHNOLOGY 


Space Launch Vehicles & Support Equipment 


The feasibility of automatically generating spacecraft 
operations procedures from an object orientated 
spacecraft model is demonstrated by the Olympus 
expert system. The Meteosat workstation illustrates 
how a knowledge based representation of predefined 
operations procedures can be used for spacecraft 
control. Ways in which procedure generation and pro- 
cedure execution systems can be combined into an 
overall approach, whilst still maintaining a clear distinc- 
tion between the two stages are presented. This natu- 
ral break point enables independent validation to be 
carried out before procedures are used on a live 
spacecraft and thus satisfies operational safety re- 
quirements. 


150,996 
N91-22255/4/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


-_ ee ge Lab., a “ aa ~— 
no ie Systems Support for Mission r- 
ations Automation. 

D. J. Atkinson. cOct 90, 4p 

In Esa, Ground Data Systems for Spacecraft Control p 
415-418. Sponsored by NASA, Washington. 


A knowledge system which utilizes artificial intelli- 
gence technology to automate a subset of real time 
mission operations functions is described. An overview 
of spacecraft telecommunications operations at the 
Jet Propulsion Laboratories (JPL) highlights require- 
ments for automation. The knowledge system, called 
the Spacecraft Health Automated ee Proto- 
type (SHARP), developed to explore methods for auto- 
mated health and status analysis is outlined. The ad- 
vantages of the system were demonstrated during the 
spacecraft’s encounter with the planet Neptune. The 
design of the fault detection and diagnosis portions of 
SHARP is discussed. The performance of SHARP 
during the encounter is discussed along with issues 
and benefits arising from application of knowledge 
system to mission operations automation. 


150,997 
N91-22256/2/GAR 
(Order as N91-22189/5/GAR, PC — 
04) 


Jet Propulsion Lab., Pasadena, CA. 

MARVEL: A Know e-Based Productivity En- 
hancement Tool for Real-Time Multi-Mission and 
Multi-Subsystem Spacecraft Operations. 

U. M. Schwuttke, J. Veregge, R. Angelino, and C. L. 
Childs. cOct 90, 8p 

In Esa, Ground Data Systems for Spacecraft Contro! p 
419-426. 


The Monitor/Analyzer of Real-time Voyager Engineer- 
ing Link (MARVEL) is described. It is the first automa- 
tion tool to be used in an online mode for telemetry 
monitoring and analysis in mission operations. 
MARVEL combines standard automation techniques 
with embedded knowledge base systems to simulta- 
neously provide real time monitoring of data from sub- 
systems, near real time analysis of anomaly condi- 
tions, and both real time and non-real time user inter- 
face functions. MARVEL is currently capable of moni- 
toring the Computer Command Subsystem (CCS), 
Flight Data Subsystem (FDS), and Attitude and Articu- 
lation Control Subsystem (AACS) for both Voyager 
spacecraft, simultaneously, on a single workstation. 
The goal of MARVEL is to provide cost savings and 
productivity enhancement in mission operations and to 
reduce the need for constant availability of subsystem 
expertise. 


150,998 
N91-22257/0/GAR 

(Order as N91-22189/5/GAR, PC ow 
Centre National d'Etudes Spatiales, 
(France). 
Systeme Expert de Diagnostic de Pannes de Satel- 
lite Geostationnaire (Expert System for Geosta- 
tionary Orbit Satellite Breakdown Analysis). 
L. Gibet. cOct 90, 3p 
Text in French. In Esa, Ground Data Systems for 
Spacecraft Control p 427-429. 


Two prototypes of expert systems for breakdown diag- 
nosis on synchronous orbit satellites are described. 
The first prototype monitors the attitude and orbit con- 
trol system of the French Telecom 1 satellite. The 
second proto’ monitors the Power Conditioning 
Subsystem (PCS) of the TDF1 satellite. Both proto- 
types are intended for use by operation engineers in 


Toulouse 


151,002 


flight control centers. Both systems use the same 
expert system programming software generator 
EMICAT development tool. 


150,999 
N91-22259/6/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A 


) 
European Space Operations Centre, Darmstadt (Ger- 
many, F.R.). 
plementation for Ground Data Syetems for space. 

‘or Grou ystems for 

craft Control: Keynote Address. 
S. J. Dodsworth. cOct 90, 3p 
In Its Ground Data Systems for Spacecraft Control p 
439-441. 


The importance of taking user requirements into con- 
sideration in the development of a control system is 
discussed. The feasibility and operations concept 
phase of control system development is identified as 
being a crucial phase. The evolutionary nature of user 
requirements must be taken into account during the 
implementation phase. Attention is drawn to the fact 
that the final product must be validated in the context 
of the system environment. The managerial challenge 
of ensuring participation of the right people at each 
phase of control system development and ensuring 
that information flow is taking place is discussed. 


151,000 
N91-22260/4/GAR 
(Order as N91-22189/5/GAR, PC — 


Computer Technology Associates, Inc., Rockville, MD. 
Alternative Life Cycle Models for Spacecraft Mis- 
sion Operations Software Development. 

H. J. Bender. cOct 90, 6p 

In Esa, Ground Data Systems for Spacecraft Control p 
443-448. 


The Mission Operations Division (MOD) at the NASA 
Goddard Space Flight Center is responsible for the de- 
velopment, maintenance, and operation of institutional 
and dedicated systems to support spacecraft mis- 
sions. These systems include payload operations con- 
trol centers, flight software, command management 
facilities, and spacecraft simulation systems. The 
MOD uses several software life cycle strategies to ful- 
fill its mission, including the classic waterfall life cycle 
model, the rapid prototype lifecycle model, and the ev- 
olutionary development lifecycle model. Each of these 
models is described in terms of their practical applica- 
tion in the development and maintenance of space- 
craft mission support systems at the MOD. 


151,001 
N91-22261/2/GAR 
(Order as N91-22189/5/GAR, PC 7 
04) 


Intecs Sistemi S.p.A., Rome (italy). 

Ulysses Spacecraft Control and Monitoring Soft- 
ware. 

R. W. Corkill. cOct 90, 5p 

In Esa, Ground Data Systems for Spacecraft Control p 
449-453 


Ulysses is a joint ESA-NASA initiative. The spacecraft, 
launched in October 1990, will make scientific meas- 
urements of the Sun out of the ecliptic plane. The Ulys- 
ses SCMS (Spacecraft Control and Monitoring Soft- 
ware) was developed on a ModComp computer in 
preparation for a May 1986 launch when the Challeng- 
er accident occurred. In the four year period caused by 
the delay, the hardware became obsolete, and it was 
decided that SCMS be ‘converted’ to run on DEC/VAX 
hardware. The conversion project is described con- 
centrating on those aspects which differentiate it from 
its sister projects. 


151,002 
N91-22262/0/GAR 
(Order as N91-22189/5/GAR, PC — 


) 

European Space Operations Centre, Darmstadt (Ger- 
many, F.R.). 

Determination of Spacecraft Control System User 

Requirements and Effects on Development Meth- 
ies. 


M. Clendining, N. C. Head, M. Jones, and A. 
Wollenberg. cOct 90, 5p 

In Its Ground Data Systems for Spacecraft Control p 
455-459. 
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SPACE TECHNOLOGY 


Space Launch Vehicles & Support Equipment 


The correct, complete, and timely definition of the user 
requirements for a spacecraft control system is one of 
the most difficult tasks in its implementation and cer- 
tainly provides the largest potential source of costly 
errors and misunderstandings. The possible reasons 
for this recurring problem are discussed. Various ap- 
proaches of ameliorating them are discussed. These 
approaches may be grouped in three categories: 
making the best of available (albeit incomplete) infor- 
mation, reducing the implementation impact of incom- 
plete or otherwise incorrect requirements, and improv- 
ing the availability of accurate spacecraft information 
to operational users. In each category a number of 
measures are identified, both technical and meneaee 
al. A number of these methods have been u: on 
past and current projects, but their consolidation and 
incorporation into software engineering standards, 
other space standards and guidelines is necessary. It 
is recognized that no single measure will solve the 
problem and that a combination of approaches will 
generally be needed 


151,003 
N91-22263/8/GAR 
(Order as N91-22189/5/GAR, PC — 


4) 
European Space Operations Centre, Darmstadt (Ger- 
many, F.R.). 
Management ae es for the Implementation of 

ft Control Systems. 

N. C. Head. cOct 90, 6p 
In Its Ground Data Systems for Spacecraft Control p 
461-466. 


Constraints involved in the implementation of space- 
craft control systems are discussed. The constraints 
are due both to the end product and to the process 
used to produce it. The impact of some of these con- 
straints on the management of the implementation 
team and on the decision making processes required 
is outlined. The issues selected for discussion are 
mainly concerned with the process itself rather than 
the product since the latter are of a predominantly 
technical nature. In some cases there appear to be 
ways to improve the situation. Some tentative propos- 
als in these areas are outlined. In other cases no obvi- 
ous improvement seems possible. The consequences 
of the constraints and the potential hazards of trying to 
change the constraints are discussed. 


151,004 
N91-22264/6/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Compagnia Italiana Servizi Tecnici, Rome. 
Requirements on Data Systems of Columbus Lo- 
= and Engineering Support. 

. F. Deluca, S. Masullo, and S. Randisi. cOct 90, 9p 
In Esa, Ground Data Systems for Spacecraft Control p 
467-475. 


The functions served by the Columbus Engineering 
Support Facilities (ESFs) are outlined. The support 
these can provide to the operations and control of 
flight elements during the overall life cycle is dis- 
cussed. Starting from an analytical review of applica- 
ble set of requirements, the activities to be executed in 
the centers are derived. Subsequently the definition 
and analysis of the functional requirements of the cen- 
ters are performed, mainly using the Structured Analy- 
sis and Design Technique (SADT) method. A sample 
operational scenario is taken out from the set of possi- 
ble system configurations for analysis and discussions 
using the Petri nets method, in order to highlight the 
behavior of the ESF and its related transmission 
modes under contingency ae events. The re- 
quirements placed on the internal infrastructure con- 
cerning data handling aspects, are discussed and as- 
sessed providing a possible architecture. Programmat- 
ic recommendations are suggested for actual imple- 
mentation, in compliance with the available and appli- 
cable constraints of the Columbus program. 


151,005 
N91-22265/3/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


A04) 
Jet Propulsion Lab., Pasadena, CA. 
Workstation Technology for een Mission 
Operations at the Jet Propulsion Laboratory. 
K. J. Miller, and S. C. Murphy. cOct 90, 5p 
in Esa, Ground Data Systems for Spacecraft Control p 
477-481. Sponsored by NASA, Washington. 


The Operations Engineering Laboratory (OEL) at the 
Jet Propulsion Laboratory has been developing graph- 
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ics tools to automate document preparation in support 
of space flight mission operations. One such tool, 
which generates a daily Space Flight Operations 
Schedule (SFOS), a timeline display of the schedule of 
spacecraft activities for the Voyager mission is de- 
scribed. The tool consists of two parts: a series of pro- 
grams that preprocess various command files and a 
graphics editor. The code of the graphics editor was 
developed with reusability as a primary objective and 
has since served as the basis for the generation of 
other automation tools. 


151,006 
N91-22266/1/GAR 

(Order as N91-22189/5/GAR, PC A99/MF 

A04) 

Societe d’Etudes des Systemes d’Automation, Tou- 
louse (France). 
Object Oriented Programming in MMI: A Software 
Tool for Analysis and Planification of a Radar Im- 
aging Mission. 
K. Vutien, and J. P. Aguttes. cOct 90, 5p 
_— Ground Data Systems for Spacecraft Control p 
483-487. 


The design of a computerized tool for system analysis 
used mainly in modeling phenomena is discussed. 
When in a prephase 1 study, since many options are 
still open and many technical teams are involved, a 
simulation package can be difficult to use and modify. 
A computerized tool implemented on a personal com- 
puter compatible, in the MS-Windows environment 
and using object oriented programming is described. 
This tool offers powerful modeling facilities yet fea- 
tures flexibility and evolution potential, while present- 
ing a friendly user interface for ease of use. It is com- 
posed of several cooperative components: a world- 
wide mission data base, a system builder, a mission 
builder to create a scenario, and a simulator to evalu- 
ate overall mission performances. From several similar 
object oriented projects conclusions are made con- 
cerning the usefulness of such object oriented ap- 
proaches. 


151,007 
N91-22269/5/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


Technischer Ueberwachungs-Verein Rheinland e.V., 
Cologne (Germany, F.R.). 

Safety in Software for Manned Mission Control: A 
Classification Methodology. 

R. Vomhoevel, H. Krebs, and M. Clendining. cOct 90, 


9p 
In Esa, Ground Data Systems for Spacecraft Control p 
501-509. 


The results of an ESA study into safety and reliability of 
ground based operations software for manned mis- 
sions are reported. A summary of existing classifica- 
tion approaches as available in current literature is 
given (experience outside the space industry is also 
drawn on). The impact of availability or an ‘unsafe 
state’ is discussed. The relevance of multiple channel 
systems is addressed, coupled with a consideration of 
process ‘monitoring’ versus process control. Based on 
ESA hazard category definitions and a proposed clas- 
sification of reliability categories, a decision tree for 
categorizing software into four classes is proposed. An 
appropriate reliability metric for the four software 
classes is given in terms of failures per hour and fail- 
ures per demand. The problems of measuring the reli- 
ability of a piece of software are discussed, and con- 
clusions drawn. 


151,008 
N91-22270/3/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


A04) 
Computer Resources International A/S (Denmark). 
Space Div. 
Design of Error Tolerant interfaces. 
E. Holinagel. cOct 90, 4p 
Ta Ground Data Systems for Spacecraft Control p 
-514. 


The principles involved in the design of Error Tolerant 
Interfaces (ETI) are outlined. An ETI is characterized 
as being robust against the disturbances and inaccura- 
cies of man machine interaction that may result from 
temporary capacity reduction of the operator and from 
impediments of human reliability in general. An ETI is 
able to absorb and compensate for degraded input 
and to provide output in a form of presentation which 
can be interpretated correctly even under suboptimum 


working conditions. This is significant in the case of 
work under stressed conditions or high time pressures, 
on the ground or in orbit, as a countermeasure to the 
adverse effects of reduced human reliability. 


151,009 


N91-22272/9/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Societe d’Etudes des Systemes d’Automation, Tou- 
louse (France). 

FIABAI: A Knowledge Based System for the Eval- 
uation of the Reliability-Availability of Complex 
Computer Architectures. 

G. Jalfre, C. Levy, and F. Chabanne. cOct 90, 5p 
Text in French. In Esa, Ground Data Systems for 
Spacecraft Control p 521-525. 


The FIABAI software intended for use in modeling and 
analysis applications in mission control centers and in 
spaceborne computers is described. The aim of 
FAIBAI is to give the creator of computer architectures 
the ability to evaluate redundancies between different 
architectural variations in order to improve security. 
The software tool presented allows reliability param- 
eters to be described using the language with which 
the programmer feels most comfortable. A graphic 
interface is used to facilitate contact between man and 
computer. The FIABAI software can automatically 
produce reliability block diagrams of Markov graphs 
corresponding to the different system’s missions. 


151,010 


N91-22273/7/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Distributed Voice Control for the Large Screen 
Display in the Mission Control Center. 

C. R. Welborn, and G. C. Scheuch. cOct 90, 4p 
—_. wna Data Systems for Spacecraft Control p 


A voice controlled prototype of a worksation based 
system called Projection Plotting Display (PPD) was 
developed to demonstrate voice recognition technolo- 
gy and to assess its feasibility for PPD. Additional hard- 
ware for the prototype included a Votan VTR 6050 
voice terminal and a DECtalk DCT01 voice synthesiz- 
er. Additional software include a command parser as 
well as several modules to control both Votan and 
DECtalk. Changes to the original software are minimal. 
Operation of the voice system are simple and do not 
prevent use of the keyboard. Votan compares spoken 
words to a previously trained vocabulary. Recognized 
words are tokenized and sent to the display as a com- 
mand string. At the workstation, the command parser 
converts the Votan command tokens into text strings. 
These strings are exactly like those that otherwise 
would have n typed at the PPD keyboard, and they 
are executed by the original PPD command handler. 
Responses to the oral commands, error messages, 
and advisories are spoken by DECtalk. 


151,011 


N91-22274/5/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Generic Message Management. 

C. R. Welborn. cOct 90, 6p 

In Esa, Ground Data Systems for Spacecraft Control p 
533-538. 


Monitoring the health and status of any dynamic 
system by a user always presented the problem of in- 
formation overload if multiple events occur. This over- 
load is often in the form of too many advisory mes- 
sages sent to a display. To reduce information over- 
load, only those messages which abstract the occur- 
rence of an event may be printed. This solution has a 
problem in that there is no explanation given for why a 
high level message was generated. Generic Message 
Management (GMM), which is being developed to 
assist with information overload, message explana- 
tion, = historical logging for trend analysis, is dis- 
cussed. 





151,012 
N91-22275/2/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Science Systems Ltd., Bristol ~— 
Use of Twin-Screen-Ba 

Control. 

R. D. Klim. cOct 90, 5 

In Esa, Ground Data Systems for Spacecraft Control p 
539-543. 


The ergonomic problems of Soslgrne 8 sophisticated 
Windows Icons Mouse Pop-up (WIMP) based twin 
screen workstation are outlined. These same prob- 
lems will be encountered by future spacecraft control- 
lers. The design of a modern, advanced workstation 
for use on a distributed multicontrol center in a multisa- 
tellite control system is outlined. The system uses 
access control mechanisms to ensure that only au- 
thorized personnel can undertake certain operations 
on the workstation. Rules governing the use of win- 
dowing features, screen attributes, icons, keyboard 
and mouse in spacecraft control are discussed. 


id 
WIMPS Pin Spacecraft 


151,013 
N91-22276/0/GAR 
(Order as N91-22189/5/GAR, PC ane 


Logica Ltd., London (England). 
Workstation Technology and MMi Techniques for 
} — 2 Telemetry, Command and Ranging 


Md Smith, cOct 90, 7 
s ay Ground Data Systems for Spacecraft Control p 
45- 


Spacecraft control facilities for the operational phase 
of the Eutelsat 2 series of communications satellites 
are described. The facilities provide highly reliable te- 
lemetry, command and ranging services through a 
control center in Paris and two ground stations at 
Sintra, Portugal and Rambouillet, France. The current 
system is designed to support up to six satellites in 
geostationary orbit. Remote monitoring and control of 
the ground stations from the Paris center is provided. 
Extensive redundancy is provided throughout, and a 
remote backup satellite control capability is installed at 
Rambouillet. The design techniques used to imple- 
ment the operator (user) interface to the Eutelsat facili- 
ties are described. Possible future developments of 
these concepts are identified and the provision of a 
Generalized Monitor and Control Interface (GMC\) is 
proposed. The technologies required and the benefits 
that can be achieved, are identified. 


151,014 
N91-22277/8/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Jet Propulsion Lab., Pasadena, CA. 

Information Visualization Techniques in a Multi- 
Mission Operations Environment. 

E. C. Baroth, G. E. Chin, and P. S. Curran. cOct 90, 


6p 
In Esa, Ground Data Systems for Spacecraft Control p 
553-558. Sponsored by NASA, Washington. 


In the near future, the number of major missions flying 
simultaneously will increase. This increase in data will 
place a heavier burden on the operations staff to verify 
the health and status of a spacecraft or intrument plat- 
form. The problem of verification becomes particularly 
acute when multiple flight projects are being supported 
by the same personnel. Operations must be made 
more efficient and automated to remain successful. A 
prototype concept for achieving that goal is described. 
The prototype shows how the concepts of information 
visualization and information retrieval can be applied in 
developing a user oriented interface for a multimission 
operations environment. The proposed user interface 
integrates existing prototypes and includes two dimen- 
sional and three dimensional color graphics, anima- 
tion, and simulation. Techniques of data realization are 
included 


151,015 
N91-22278/6/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 
Matra S.A., Toulouse (France). 
Tool for Operational Procedure: Cre- 
ation and Utilization. 
J. Marson, and P. Gremillon. cOct 90, 4p 
In Esa, Ground Data Systems for Spacecraft Control p 
559-562. 


SPACE TECHNOLOGY 


Space Launch Vehicles & Support Equipment 


A tool dedicated to assisting operational staff in creat- 
ing, updating and using procedures is described. The 
tool is to be used in the Telecom 2 Spacecraft Control 
(S/C) center project. Procedures are to be created and 
modified several times before and during the S/C life. 
Difficulties in carrying out such modifications are out- 
lined. The tool proposes a set of solutions to these 
problems using a new methodological approach and 
hypermedia technology. It is implemented on an Apple 
computer. The man machine interface is developed 
with SuperCard software. Documentation is imple- 
mented and assessed with the RDBMS Oracle. 


151,016 
N91-22280/2/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Jet Propulsion Lab., Pasadena, CA. 
Multi-Misssion Spacecraft Planning and Control 
nan Multi-Mission Sequence of Events. 

J. C. Hu, and G. E. Chin. cOct 90, 5p 
In Esa, Ground Data Systems for donccorah Control p 
571-575. Sponsored by NASA, Washington. 


The multi-mission sequence of events generation 
susbsystem, developed to provide an integrated, user 
friendly environment for spacecraft mission plannin 
and control, is described. The software translator m 
ules, an advanced distributed object oriented data 
manager, a knowledge based expert — and 
output generator programs are described. The subsys- 
tem generates integrated sequence of events files Yor 
general spacecraft and ground activity planning, moni- 
toring, and control. It generates keyword files to oper- 
ate and configure the deep space network stations. It 
also generates space flight operations schedule 
graphs for easy visualization and planning. The data 
— are fed into graphical editors developed on 

un workstations for easy point and click editing, pro- 
ducing true What You See Is What You Get 
(WYSIWYG) hardcopy output. 


151,017 
N91-22281/0/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


A04) 
(england Space Systems Engineering Ltd., Saint-Albans 
(England). 
Man-Machine Interface (MMI) Aspects of Worksta- 
tions for Use in Spacecraft Operations. 
R. S. Thompson. cOct 90, 6p 
In Esa, Ground Data Systems for Spacecraft Control p 
577-582. 


Modern engineering workstation computers, with mul- 
tiple high resolution color monitors, employing 
multiwindow software to manage the organization of 
the display, provide an ideal platform for the implemen- 
tation of spacecraft monitoring and control systems. 
The prototype Meteosat advanced operations work- 
station which demonstrates many of the man-machine 
interface features which such a system can provide, 
including interactive graphical status displays, is de- 
scribed. The user interface draws together the require- 
ments of the online tasks performed by spacecraft op- 
erators and the offline analysis functions performed by 
spacecraft engineers, enabling a single system to sup- 
port both classes of user. 


151,018 
N91-22282/8/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Developing a User-interface-Evaluation Tool for 
Space-Station-Era Applications. 

S. A. Bahder, E. D. Murphy, S. B. Sheppard, and W. 
Truszkowski. cOct 90, 5p 

Contract NAS5-30680 

In Esa, Ground Data Systems for Spacecraft Control p 
583-587. 


The development of progressively more intelligent 
interface dsign aids is described. The first generation 
of the Computer Human Interaction Models (CHIMES) 
methodology and toolset identifies trouble spots in an 
existing or proposed design. The second generation, 
CHIMES-2, provides the designer with intelligent as- 
sistance in formulating modifications to correct identi- 
fied problems. The approaches used in development 
of the CHIMES-2 capabilities and knowledge bases 
are Outlined. Implementation of the phase 1 prototype 
is described. Future directions include integration with 
other design tools, implementation of a design library, 


151,021 


and further theoretical work. The final objective of the 
research and development effort is a total workstation 
environment for the designer of computer human inter- 
faces for spacecraft control. 


151,019 
N91-22283/6/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


A04) 
INTECS Toscana S.R.L., Pisa (Italy). 
SCOS Man-Machine Interface 

P. Coppola, and B. Mullet. cOct 90, 7p 

pr Sy Ground Data Systems for Spacecraft Control p 


The software infrastructure developed for the manage- 
ment of the man-machine interface of the Spacecraft 
Control and Operation System (SCOS) over a network 
of workstations is described. The software provides 
multimission facilities for the configuration manage- 
ment of the desktops of user categories, for privileges 
and activities monitoring and control, for data presen- 
tation and user input interpretation and for handling 
distributed applications. The facilities ease the imple- 
mentation integration and operation activities of the 
man-machine interface designers and application pro- 
grammers of the spacecraft control systems and guar- 
antee a standard ‘look and feel’ for end users. 


151,020 
N91-22284/4/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04 


i’ Computer Systems Ltd., Darmstadt (Germany, 


-R.). 
MSCC Console Demonstrator Project. 
P. Hall, and M. Drexler. cOct 90, 4p 
pm k Ground Data Systems for Spacecraft Control p 


The Columbus ground data systems will employ a 
number of new technologies including advanced 
gem user interfaces, networked workstations and 

da. Each of these new technologies present new 
challenges to engineers and managers. In order to 
reduce the technical risk and to control life cycle costs, 
a pilot project is proposed to develop a control room 
demonstration console. The Manned Space Laborato- 
ries Control Center (MSCC) console demonstrator is a 
prototype of the console to be used in the MSCC 
ground data system during Columbus. It has two-oper- 
ator positions with access to the existing MSCC voice, 
video and timing facilities. The console workstations 
are networked to a simulator which will generate te- 
lemetry data for display at the Console demonstrator 
Man Machine Interface (MMI). Development of the 
MSCC console demonstrator provides important infor- 
mation about the MMI and networking design. It also 
serves as a testbed for new technologies. 


151,021 
N91-22285/1/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


SAT Control, Labege (France). 

Computer Dialogue Techniques for Satellite Oper- 
ations. 

L. Buys, C. Durand, and G. Mace. cOct 90, 6p 

In Esa, Ground Data Systems for Spacecraft Control p 
601-606. 


An overview of how modern computer dialogue tech- 
niques can be used for operations in the satellite con- 
trol centers is presented. Major progress brought by 
these techniques for data display, function activation 
and data inputs is highlighted. These techniques 
enable the combination in one display of different 
types of representation such as performance, semi- 
graphic elements and plots. They ease the function ac- 
tivation and the data selection by a combination of 
symbols and menus displayed on screen, which are 
designated by the operator using the mouse device. 
Another main aspect of the ergonomics is centralized 
access to the system via a permanent system banner 
that presents essential information such as the satel- 
lite alarm status and provides direct access to all major 
system functions. Response times with respect to dif- 
ferent operation types and access control are shown 
as contributing to system ergonomics and security. 
The dynamic aspect of man-machine dialogue is dem- 
onstrated by means of an operations scenario. Gener- 
al recommendations are drawn with respect to the 
standardization requested for menus, color use and 
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ations security 


151,022 
N91-22286/9/GAR 
(Order as N91-22189/5/GAR, PC — 
it G.m.b.H., 
tific Div. 
Systems for 


fuer 
Munich (Germany, F-RD. Technical/ 
Use of Databases in Ground 


Spacecraft 

J. Dallat. cOct 90, 5p 

a | ree Data Systems for Spacecraft Control p 
1 


The various purposes for which databases can be 

Sys- 
: idered. 
Current trends in the generation of spacecraft teleme- 
try databases are reviewed, and future trends in data- 
base technology are discussed. The use of expert sys- 
tems in fault diagnosis, operator assistance in re- 
sponding to spacecraft snowalies and other such ap- 
plications is discussed 


151,023 
N91-22287/7/GAR 
(Order as N91-22189/5/GAR, PC er 
Societe d'Etudes des Systemes d’Automation, Frank- 
furt (Germany, F.R.). 
Spacecraft Control Systems. 
X. A. t, and B. Mullet. cOct 90, 5; 


p 
In Esa, Ground Data Systems for Spacecraft Control p 
615-619. 


Techniques used to produce configurable systems 
which can be reused for various and different missions 
are discussed. There are major challenges with this 
technique, which can be resolved through the utiliza- 
tion of a general purpose configuration database man- 
agement tool. This tool permits the easy definition of 
configuration tables and automatic generation of their 
description. It is also able to generate configuration pa- 
rameter values from the contents of the application da- 
tabase. The number of configuration parameters to be 
maintained can thus be reduced drastically, and their 
overall consistency can be checked before they are 
used. The configuration parameters defined in 
ORACLE databases and generators are used to 
produce the derived configuration tables and their de- 
scriptions in the form required by the application pro- 
grams. A first implementation of this tool is targeted for 
use on Ada programs. Generators for other languages 
will be developed as required. 


151,024 
N91-22288/5/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


A04) 
Science Systems Ltd., Bristol (England). 
Distributed Database Design for Multi-Control 
Centre Systems. 
J. B. Haynes. cOct 90, 5p 
pooh round Data Systems for Spacecraft Control p 


A generic data model of a distributed system is dis- 
cussed. Some of the basic considerations which need 
to be applied to a single control center environment 
before widening the discussion to include multicontrol 
center systems are presented. Reference is made to 
typical operational scenarios relating to multicontrol 
center systems. The problems to be faced and over- 
come by the designer are outlined. Distributed data- 
bases are complex to design and manage, and their 
use requires Careful justification. Resilience and surviv- 
ability are common justifications for high availability 
control systems; such conditions are synonomous with 
multicontrol center systems. 


151,025 
N91-22289/3/GAR 

(Order as N91-22189/5/GAR, PC — 

04) 

Societe d’Etudes des Systemes d’Automation, Pu- 
teaux (France). 
Base de Donnees Geographiques pour Centres de 
Controle et de Mission —— Data Bases for 
Mission Control Centers 
R. Depeufeilhoux. cOct 2 3 3p 
Text in French. In Esa, Ground Data Systems for 
Spacecraft Control p 627-629. 
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The various numeric geographical data bases avail- 
able are described. Problems involved in using these 
databases in mission control centers are outlined. 
Data management, data quality and other practical as- 
pects of the geographical databases in remote sensing 
applications are dicussed. Topographic, altimetric and 
thematic data are evaluated. A geographical database 
designed to offer complete mer ety wide coverage on a 
scale of one to a million is described 


151,026 
N91-22290/1/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


A04) 
7) wa Operations Centre, Darmstadt (Ger- 
pa R.). 
pd SOC Spacecraft Performance Evaluation System 
). 
. Sell, and J. F. Kaufeler. cOct 90, 4p 
eS Data Systems for Spacecraft Control p 
1-634. 


The Spacecraft Performance Evaluation System 
(SPES) developed to cope with the increasing com- 
plexity of i it carried by spacecraft is de- 
scribed. The SPES stores spacecraft related life time 
data in a central repository and provides user friendly 
and flexible retrieval access. Retrieved data can be 
os tap in a variety of ways on user workstations. 

PES is implemented as a system of cooperating jobs 
on the central ESOC offline computer and on personal 
computer workstations. As it is functionally decoupled 
from the mission control systems, ESA external users 
can use it without inherent risks. The SPES is currently 
used for the Hipparcos and will be used for ERS-1, 
Eureca and other missions. 


151,027 
N91-22292/7/GAR 
(Order as N91-22189/5/GAR, PC As0/ME 


National coves and Space Administration, Mof- 
= Field, CA. ee Research Center. 

ding: Technical and Oper- 
ational Requirements for an International Capabil- 


A. Mian, and D. Rasmussen. cOct 90, 5p 
at eee Data Systems for Spacecraft Control p 
1 . 


Clear and predetermined definitions of interoperability, 
data exchange, standards and commonality are identi- 
fied as crucial in research and development work in- 
volving the participation of several countries. Such 
international cooperation includes payloads of several 
countries flown — on a platform developed by a 
different country. This environment necessitates that 
privacy and pon i also be ensured. Testbedding as a 
means of rapid prototyping new technologies and 
operational scenarios is outlined. Several NASA, Euro- 
pean and Japanese programs employing this method- 
ology to evaluate and develop telescience capabilities 
for space science users and mission operators are de- 
scribed. Collaborative testbeding by international par- 
ticipants can provide the focus for studying some of 
the key interface and operational issues for the space 
and ground information and communication systems 
of the 1990’s. Existing NASA, ESA and NASDA 
testbeds, an architecture for interconnecting them, po- 
tential for joint utilization, and some management con- 
cepts for fostering collaboration are described. 


151,028 
N91-22293/5/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


) 
VEGA Space Systems Engineering Ltd., Harpenden 
(England). 
Telescience: A Scientist’s Dream or an Operational 
Nightmare. 
J. Clear, and M. Clendining. cOct 90, 6p 
pb — Data Systems for Spacecraft Control p 


The results of an ESA study into the applicability and 
possible usage of telescience are reported. Its pur- 
pose is to analyze the impact of telescience on all as- 
pects of spacecraft operations. An analysis of the re- 
quirements of both the users and the operators is pre- 
sented. A classification of previous and planned mis- 
sions is given, followed by an analysis of the applicabil- 
ity of the telescience operations to each mission class. 
A number of major problems are identified, including 

progr rammatic, operational, and technical difficulties. It 
is shown that most of these problems can be solved, 


but with increased costs to the users and potential 

the mission control. Future developments in te’ 
cience operations and the necessary activities to be 
completed before the telescience ‘dream’ becomes a 
reality are discussed. 


151,029 
N91-22294/3/GAR 
(Order as N91-22189/5/GAR, PC — 


) 
National Aeronautics and ace Administration, 
Greenbelt, MD. Goddard Space Flight Center. 


—— Payload Operations Control Center. 
J. Koslosky, R. Mahmot, D. Mandi, and W. Stratton. 


t 90, 6p 
In Esa, Ground Data Systems for Spacecraft Control p 
653-658. 


The Transportable Payload Operations Control Center 
(TPOCC), an architecture for control centers which 
makes use of new mission operations and reduces de- 
velopment costs, is described. The TPOCC architec- 
ture takes an open networking ——- based on 
widely accepted industry standards. Small inexpensive 
computers are ne ed together, performi 
functions of a mini or mainframe computer. This ap- 
proach, along with T "s reusable components, 
provides versatile ground support systems for Mission 
Operations Division's (MOD) customers. 


151,030 
N91-22295/0/GAR 

(Order as N91-22189/5/GAR, PC oa +3 
Telespazio S.p.A., Rome (italy). 
Design of the SAX Scientific Data Archive for a 
Quick Look at the Rotational Control Centre. 
ny A. Coletta, B. Negri, and M. Trifoglio. 
cOct 90 
a yy vou Data Systems for Spacecraft Control p 


The Reformatted Raw Data (RAD) archive oa of 
the SAX X-ray astronomy satellite is described. Its ca- 
pabilities of fast, flexible storing and —- and in- 
terpreting the nature of data, and the capability of 
copying the online RRD onto optical disk storage are 
described. The peculiarity of the SAX RRD arises from 
nonuniformity among data coming from several experi- 
ments. The RAD structure is organized such that it is 

able of storing and retrieving high traffic data 
volume in almost real time. Five of instruments 
are present on the SAX satellite and each one per- 
forms separate experiments in various operative 
modes and submodes. The transmitted scientific data 
have to be processed in quick look mode; thus, a high 
level performance i at the Operational Control 
Center (OCC) is requir 


151,031 
N91-22296/8/GAR 
(Order as N91-22189/5/GAR, PC se 
Bell Telephone Mfg. Co., Antwerp (Belgium). 
Ground Communications for the in-Orbit Infra- 
structure. 
R. Hind, and P. Dosiere. cOct 90, 6p 
pike _— Data Systems for Spacecraft Control p 
5-670. 


Communication requirements, including those of the 
scientific user within ESA’s in orbit infrastructure are 
reviewed. It is concluded that merging broadband and 
metropolitan area networks standards provide a solu- 
tion for both local and wide area communications re- 
quirements. Multimedia and delay aspects of teles- 
cience are reviewed. Network management and trans- 
mission issues are discussed. Fault tolerant topologies 
and ground communication solutions are considered. 


151,032 
N91-22297/6/GAR 
(Order as N91-22189/5/GAR, PC Nn) 


Compagnia Italiana Servizi Tecnici, Rome. 

Telescience Experiment Integration and Evalua- 

tion Exercise. 

A. Guerrazzi. cOct 90, 6p 

2 — ——- Data Systems for Spacecraft Control p 
71-67 


Definition of a generic approach for the integration and 
evaluation of teleoperated experiments in Columbus- 
like scenarios, is discussed. Basic points and proce- 





dures that have proved very useful in the integration 
and evaluation of two new pilot experiments are de- 
scribed. The Plateau Tank Facility (PTF) and TELE- 
PODI are chosen as representative of user experi- 
ments. The PTF is meant to observe the mechanical 
behavior of liquid in microgravity conditions, 
while TELEPODI is a teleoperated version of the POD! 
diagnostic tool capable of interferometry and Schlieren 
observation of a guest experiment volume. The roles 
of the telescience tes , the user work station and 
onboard hardware interfaces are reviewed. 


151,033 
N91-22298/4/GAR 
(Order as N91-22189/5/GAR, PC _—, 
) 


National Lorie Lab., Tokyo (Japan). 

Telescience itbed Result for Japanese Experi- 

ment Module 

K. Matsumoto, K. Higuchi, H. Kimura, N. Takeda, and 

S. Matsubara. cOct 5p 

pla} Ground Data Systems for Spacecraft Control p 
-681. 


The first telescience testbed experiments for the Japa- 
nese Experiment Module (JEM) of the Space Station 
Freedom, conducted after the three year studies of its 
system requirements, are described. Three experi- 
ment themes of the First Material Processing Test 
(FMPT) of the Japanese Spacelab Mission are chosen 
for estimating communications requirements between 
the JEM and a ground station. A paper folding experi- 
ment is used to examine instruction aspects of on- 
board manual processing and onboard coaching. More 
than 10 principal investigators partipated in the experi- 
ments and were requested to answer a rating ques- 
tionnaire for data acquisition. The results extracted 
from the questionnaire are summarized. 


151,034 
N91-22299/2/GAR 
(Order as N91-22189/5/GAR, PC — 04) 


Computer Anwendung fuer Management G.m.b.H., 
Munich (Germany, F.R.). Technical/Scientific Div. 
High Rate bag ong ee: the Spacelab D-2 Mission. 
H. Stubbusch. cOct 90, 5p 

pha oe Data Systems for Spacecraft Control p 


A high rate telemetry handling and data processing 
system for the German Space Operations Center 

(GSOC) is described. The system is based on experi- 
pe P amioad in previous manned missions such as the 
First Spacelab Project (FSLP) and Spacelab D-1 CAM. 
The various requirements for telemetry services to be 
provided b oY GSOC as the Payload Operations Conirol 
Center (POCC) for the D-2 mission led to a layered 
implementation of the telemetry system with multiple 
access points and data gateway functions. The trans- 
fer frame format defined by the Consultative Commit- 
tee on Space Data Systems (CCSDS) is implemented 
for the data exchange between NASA and GSOC. The 
hardware and software architecture of the GSOC D-2 
system for the POCC functions is shown to demon- 
strate the handling of high telemetry for a manned mis- 
sion with Columbus-like requirements. 


151,035 
N91-22300/8/GAR 
(Order as N91-22189/5/GAR, PC — 
04 


) 
Akademiya Nauk SSSR, Moscow. Inst. of Applied 
Mathematics. 
System for information Processing and Executing 
Caiculational Tasks for Ballistic and Navigation 
Support of Spacecraft Mission. 
E. L. Akim, and A. G. Tuchin. cOct 90, 7p 
In Esa, Ground Data Systems for Spacecraft Control p 
691-697. 


The role of ballistic centers in ground based control 
and management systems is outlined. They process 
the trajectory measurements transmitted by the track- 
ing stations. They determine the trajectory parameters 
to calculate the parameters of maneuvers. The devel- 
opment of software systems for ballistic and naviga- 
tion support of spacecraft missions is described. It is 
done in such a way that the information and manage- 
ment means are separate components. The informa- 
tion and management system consists of the Informa- 
tion and Control Computer (ICC) and computers for 
calculations. The architecture of the computer system 
is described. 
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N91-22301/6/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 
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) 

Joanneum Research Centre, Graz (Austria). Inst. for 
—— Management. 

eT es tee States ot Oe 

p aot Standard Techniques to Reduce User Ef- 


wk Koch, and T. Zeyringer. cOct 90. 
ebay Ground Data Systems for Spatecret Control p 


Developments in data handling techniques in a 
try are discussed. User requirements consideration: 

and ways in which existing standards can be used a 
given special attention. Standards are ee into ac- 
count when they relate to systems engineering and 
data formatting techniques. The time ‘han to store 
and access data is discussed. Data completeness and 
quality is reviewed. The development effort required by 
the end user is discussed. Usage of existing standards 
in ways that save implementation costs for individual 
telescience users is studied. 


151,037 
N91-22771/0/GAR 
(Order as N91-22769/4/GAR, PC seer 4 


Intelli wesioess Systems Lab., Chantilly, VA. 

Momentum Unioad Planning. 
by R. Cross, M. A. Potter, J. D. Whitehead, and J. T. 
Smith. May 91, 15p 
In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 15-29. 


A knowledge-based system is described which moni- 
tors TDRSS telemetry for problems in the momentum 
unload procedure. The system displays TDRSS telem- 
etry and commands in real time via X-windows. The 
system constructs a momentum unload plan which 
agrees with the preferences of the attitude control spe- 
cialists and the momentum growth characteristics of 
the individual spacecraft. During the execution of the 
plan, the system monitors the progress of the proce- 
dure and watches for unexpected problems. 


151,038 
N91-22774/4/GAR 
(Order as N91-22769/4/GAR, PC AI6/ME 


National Aeronautics and Space Administration, 

Greenbelt, MD. Goddard Space Flight Center. 

Using C to Build a Satellite —— Expert 
Plannin Examples from the Explorer Platform 
yy System. 

R. Mclean, A. Tuchman, and W. J. Potter. May 91, 
vip 

Contracts NAS5-31000, NAS5-27772 

In Its the 1991 Goddard Conference on Space Appii- 

cations of Artificial Intelligence p 59-69. 


Recently, many expert systems were developed in a 
LISP environment and then ported to the real world C 
environment before the final system is delivered. This 
situation may require that the entire system be com- 
pletely rewritten in C and may actually result in a 
system which is put together as quickly as possible 
with little regard for maintainability and further evolu- 
tion. With the introduction of high performance UNIX 
and X-windows based workstations, a great deal of the 
advantages of developing a first system in the LISP 
environment have become questionable. A C-based Al 
development effort is described which is based on a 
software tools approach with emphasis on reusability 
and maintainability of code. The discussion starts with 
simple examples of how list processing can easily be 
implemented in C and then proceeds to the implemen- 
tations of frames and objects which use dynamic 
memory allocation. The implementation of procedures 
which use depth first search, constraint propagation, 
context switching and a blackboard-like simulation en- 
vironment are described. Techniques for managing the 
complexity of C-based Al software are noted, especial- 
ly the object-oriented techniques of data encapsula- 
tion and incremental development. Finally, all these 
concepts are put together by —*, the compo- 
nents of planning software called the Planning And 
Resource Reasoning (PARR) shell. This shell was suc- 
cessfully utilized for scheduling services of the Track- 
ing and Data Relay Satellite System for the Earth Radi- 
ation Budget Satellite since May 1987 and will be used 
for operations scheduling of the Explorer Platform in 
November 1991. 


151,041 


151,039 


N91-22783/5/GAR 
(Order as N91-22769/4/GAR, PC A16/MF 


A02) 
Symbiotics, Inc., Cambridge, M 
Hierarchical Conteal Model for Coordi- 
nating Intelligen 
R. M. Adler. May 91, 15p 
Contracts NAS10-11606, DAAB10-87-C-0053 
In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 183-197. 


A hierarchical distributed control (HDC) model for co- 
ordinating cooperative Oe ca intelli- 
gent systems is described. The model was inplenitet 
ed using SOCIAL, an innovative object-oriented tool 
for weooreena heterogeneous, distributed software 
systems. IAL embeds applications in ‘wrapper’ 
objects called Agents, which supply predefined capa- 
bilities for distri communication, control, data 
specification, and translation. The HDC model is real- 
ized in SOCIAL as a ‘Manager’Agent that coordinates 
interactions among application pone The HDC Man- 
ager: indexes the capabilities of application Agents; 
routes request messages to suitable server Agen 
and stores results in a commonly accessible ‘Bulletin- 
Board’. This centralized control model is illustrated in a 
fault diagnosis application for launch operations sup- 
port of the Space Shuttle fleet at NASA, Kennedy 
Space Center. 


151,040 


N91-22786/8/GAR 
(Order as N91-22769/4/GAR, PC an 
Computer Resources International A/S (Denmark). 
cll A Knowledge Based 


M. Nielsen, K. Grue, and F. Lecouat. May 91, 12p 
Contract ESA-7627/88/NL/DG 

In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 227-237. 


The Expert Operator’s Associate (EOA) project is pre- 
sented which studies the applicability of expert sys- 
tems for day-to-day space operations. A prototype 
expert system is developed, which operates on-line 
with an existing spacecraft control system at the Euro- 
pean Space Operations Centre, and functions as an 
‘operator’s assistant’ in controlling satellites. The pro- 
totype is demonstrated using an existing real-time sim- 
ulation model of the MARECS-B2 telecommunication 
satellite. By developing a prototype system, the extent 
to which reliability and effectivens of operations can be 
enhanced by Al based support is examined. In addition 
the study examines the questions of acquisition and 
representation of the ‘knowledge’ for such systems, 
and the feasibility of ‘migration’ of some (currently) 
ground-based functions into future spaceborne auton- 
omous systems. 


151,041 
N91-22802/3/GAR PC A04/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 
ing. 
Know 
sis in the 


B.S. Thesis. 
|. L. Mombru. Jun 90, 61p BU-512, ETN-91-99205 


ae Approach to Risk Analy- 
‘oject. 


The trend for industrial projects to overrun both dead- 
lines and budgets has initiated the development of risk 
analysis techniques. Many of these fail to address key 
issues that require a reconciliation of quantitative ap- 
praisals of risk. This project adopts an artificial intelli- 
gence approach, in order to tackle this problem. FRIL, 
a support logic programming language, is used and 
offers two new angles of attack. Its structure models 
quantitative and qualitative information in a corr..non 
framework. The support logic facility allows a repre- 
sentation of heuristic knowledge and uncertainty, and 
thus offers a certain measure of risk. These ideas are 
tested on the HOTOL project. A first model provides a 
global assessment of risk, while a second focuses on 
development costs, a subset of the ‘global’ model. 
Both highlight the strengths and weaknesses of such 
an approach, thus laying the foundations for further 
work in this field. 
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) 

Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Cologne (Germany, F.R.). 
Nutzerunterstuetzung und  Bodenbegleitpro- 
— AM Beispiel von Eureca (User Support and 

ound Support Program, with the Example of 
Eureca). 
B. Paetz, and G. Otto. Aug 90, 10p 
In English and German. In Its Fourth Summer School 
on Microgravity: Conference Summaries and Forum 
Lectures p 123-132. 


The tasks of the Microgravity User Support Center 
(MUSC) are defined. MUSC offers the function of a 
User Support and Operation Center (USOC). The con- 
cept of a ground support program is given, and the 
mission support program tasks are detailed. Prepara- 
tion work is currently being done for the second 
German Spacelab Mission, the European Retrieval 
Carrier (EURECA), and the ESA unmanned experi- 
mentation platform. 


151,043 
N91-23035/9/GAR 
(Order as N91-23021/9/GAR, PC — 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Monitoring and Analysis of Data from Complex 
Systems. 

T. Dollman, and K. Webster. Mar 91, 8p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 119-126. 


Some of the methods, systems, and prototypes that 
have been tested for monitoring and analyzing the 
data from several spacecraft and vehicles at the Mar- 
shall Space Flight Center are introduced. For the 
Huntsville Operations Support Center (HOSC) infra- 
structure, the Marshall Integrated Support System 
(MISS) provides a migration path to the state-of-the-art 
workstation environment. Its modular design makes it 
possible to implement the system in stages on multiple 
platforms without the need for all components to be in 
place at once. The MISS provides a flexible, user- 
friendly environment for monitoring and controlling or- 
bital payloads. In addition, new capabilities and tech- 
nology may be incorporated into MISS with greater 
ease. The use of information systems technology in 
advanced prototype phases, as adjuncts to mainline 
activities, is used to evaluate new computational tech- 
niques for monitoring and analysis of complex sys- 
tems. Much of the software described (specially, 
HSTORESIS (Hubble Space Telescope Operational 
Readiness Expert Safemode cr System), 
DRS (Device Reasoning Shell), DART (Design Alter- 
natives Rational Tool), elements of the DRA (Docu- 
ment Retrieval Assistant), and software for the PPS 
(Peripheral Processing System) and the HSPP (High- 
Speed Peripheral Processor)) is available with support- 
ing documentation, and may be applicable to other 
system monitoring and analysis applications. 


151,044 
N91-23069/8/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03) 


National Aeronautics and Space’ Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 

Al Mass Spectrometers for Space Shuttle Health 
Monitoring. 

F. W. Adams. Mar 91, 8p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 392-399. 


The facility Hazardous Gas Detection System (HGDS) 
at Kennedy Space Center (KSC) is a mass spectrome- 
ter based gas analyzer. Two instruments make up the 
HGDS, which is installed in a prime/backup arrange- 
ment, with the option of using both analyzers on the 
same sample line, or on two different lines simulta- 
neously. It is used for monitoring the Shuttle during fuel 
loading, countdown, and drainback, if necessary. The 
use of complex instruments, operated over many 
shifts, has caused problems in tracking the status of 
the ground support equipment (GSE) and the vehicle. 
A requirement for overall system reliability has been a 
major force in the development of Shuttle GSE, and is 
the ultimate driver in the choice to pursue artificial in- 
telligence (Al) techniques for Shuttle and Advanced 


336 VOL. 91, No. 18 


Launch System (ALS) mass spectrometer systems. 
Shuttle applications of Al are detailed. 


Space Safety 


151,045 

DE$1010723/GAR 

Oak Ridge National Lab., TN. 
Radiation shielding requirements for manned 
deep space missions. 

R. T. Santoro, and D. T. Ingersoll. Apr 91, 35p 
ORNL/TM-11808 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Galactic cosmic rays (GCR) and, particularly, solar 
flares (SF) constitute the major radiation hazards in 
deep space. The dose to astronauts from these radi- 
ation sources and the shielding required to mitigate its 
effect during a 480 day Mars mission is estimated here 
for a simplistic spacecraft geometry. The intent is to 
“ball park” the magnitude of the doses for the con- 
stant GCR background and for SF’s that occur ran- 
domly during the mission. The spacecraft per 
and dose data are given only for primary GCR and S 
radiation, recognizing that secondary particles pro- 
duced by primary particle reactions in the spacecraft 
and High Z-High energy particles will also contribute to 
ps dose suffered by the astronauts. 22 refs., 7 figs., 2 
tabs. 


PC A03/MF A01 


151,046 

DE$1011346/GAR 

Los Alamos National Lab., NM. 
Radiation exposure and protection for moon and 
Mars missions. 

R. E. MacFarlane, R. E. Prael, D. D. Strottman, G. F. 
— and W. C. Feldman. Apr 91, 28p LA-11904- 


M 
Contract W-7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 


A deep space radiation environment of galactic cosmic 
rays and energetic particles from solar flares imposes 
stringent requirements for radiation shielding for both 
personnel and electronic equipment at a moon base or 
on a Mars expedition. Current Los Alamos capabilities 
for calculating the effect of such shielding are de- 
scribed, and extensions and validation needed before 
actual manned deep space missions are launched are 
outlined. The biological effects of exposure to cosmic- 
ray ions and to low doses of radiation at low dose rates 
are poorly understood. Recent Los Alamos work on 
mutation effects in cells, DNA repair processes, and 
the analysis of chromosomal aberrations promises to 
increase our understanding of the basic processes, to 
provide methods to screen for radiation sensitivity, and 
to provide advanced dosimetry equipment for space 
missions. 


PC A03/MF A01 


151,047 

N91-22731/4/GAR 

Houston Univ. at Clear Lake City, TX. 
Portable Common Execution Environment (PCEE) 
Project Review: Peer Review. 

Final Report. 

C. D. Locke. 8 Mar 91, 23p NAS 1.26:188016, 
NASA-CR-188016 

Contract NCC9-16 


The purpose of the review was to conduct an inde- 
pendent, in-depth analysis of the PCEE project and to 
provide the results of said review. The review team 
was tasked with evaluating the potential contribution of 
the PCEE project to the improvement of the life cycle 
support of mission and safety critical (MASC) comput- 
ing components for large, complex, non-stop, distribut- 

systems similar to those planned for such NASA 
programs as the space station, lunar outpost, and 
manned missions to Mars. Some conclusions of the 
review team are as follow: The PCEE project was 
given high marks for its breath of vision on the overall 
problem with MASC software; Correlated with the 
sweeping vision, the Review Team is very skeptical 
that any research project can successfully attack such 
a broad range of problems; and several recommenda- 
tions are made such as to identify the components of 
the broad solution envisioned, prioritizing them with re- 
spect to their impact and the likely ability of the PCEE 
or others to attack them successfully, and to rewrite its 
Concept Document differentiating the problem de- 


PC A03/MF A01 


scription, objectives, approach, and results so that the 
project vision becomes assessible to others. 


Spacecraft Trajectories & Flight 
Mechanics 


151,048 

AD-A234 957/9/GAR PC AO5/MF A01 
Aerospace Corp., El Segundo, CA. 

TRACE Trajectory Analysis and Orbit Determina- 
tion Program. Volume 13. Square Root Information 
Filtering and Smoothing. 

Final rept. 

L. A. Campbell. 15 Mar 91, 91p TR-0059(9320)-1- 
VOL-13, SSD-TR-91-07-VOL-13, 


The TRACE Trajectory Analysis and Orbit Determina- 
tion Program is a general purpose orbital analysis pro- 
gram. It was developed specifically to assist technical 
personnel in the analysis and design of satellite orbits 
and tracking systems. Volume Xill is a technical refer- 
ence for the Square Root Information Filtering and 
Smoothing (SRIF/S) capabilities, which are used for 
high precision orbit determination and error analysis. 


151,049 


AD-A235 330/8/GAR PC A03/MF A01 


. Royal Aerospace Establishment, Farnborough (Eng- 


land). 

Procedure for the Solution of Lambert’s Orbital 
Boundary-Value Problem. 

Technical memo. 

R. H. Gooding. Mar 91, 39p RAE-TM-SPACE-378, 
DRIC-BR-300706 

See also Rept. no. RAE-TR-88027, AD-A200 383. 


A procedure is described that provides a universal so- 
lution for Lambert’s problem. Based on the approach 
of Lancaster and his colleagues, the procedure uses 
Halley’s cubic iteration process to evaluate the un- 
known parameter, x , at the heart of the approach, ini- 
tial estimates for x being selected so that three iter- 
ations of the process always suffice to yield an accu- 
rate value. The overall procedure has been implement- 
ed via three Fortran-77 subroutines, listings of which 
are appended to the paper, and the way in which the 
subroutines have been tested is outlined. 


151,050 

AD-A235 349/8/GAR PC A03/MF A01 
Royal Aerospace Establishment, Farnborough (Eng- 
land). 

Untruncated Perturbation Analysis for a Satellite 
Orbiting in a Non-Rotating Gravitational Field. 
Technical memo. 

R. H. Gooding. Mar 91, 15p RAE-TM-SPACE-381, 
DRIC-BR-300631 

Presented at AIAA/AAS Astrodynamics Specialist 
Conference, Portland, OR, 20 Aug 90. 


In previous work it was assumed that the gravitational 
field was axisymmetric and due to a mass distribution 
entirely within the orbital region. By use of a particular 
system of spherical polar coordinates, an orbital theory 
was developed that led to compact first-order pertur- 
bation formulae associated with the general zonal har- 
monic, J sub |. No eccentricity truncation was involved 
in these formulae, though there was an implicit restric- 
tion to elliptic orbits. The theory has now been given a 
logical completeness by three distinct extensions: by 
allowing for tesseral harmonics, J sub Im, the assump- 
tion of axial symmetry can be dropped; by permitting 
the harmonic index, |, to be negative, mass outside the 
orbital region can be allowed for; and the formulae can 
be so expressed that hyperbolic orbits are covered. 
The extensions are straightforward so long as the field 
is still assumed to be time-invariant, ie to be non-rotat- 
ing, and this assumption is made. The second exten- 
sion has been the one to involve the most new work, 
since the planetary equations have to be formulated 
with the eccentric anomaly as integration variables 
when | < 0. It is still possible to express the short- 
period perturbations in terms of true anomaly. 


151,051 

AD-A235 356/3/GAR PC A02/MF A01 
Royal Aerospace Establishment, Farnborough (Eng- 
land). 





Universality of Orbital Theory for Satellite Motion 
Perturbed by Gravitational Harmonics. 

Technical memo. 

R. H. Gooding. Mar 91, 9p RAE-TM-SPACE-380, 
DRIC-BR-300629 

Presented at the Plenary Meeting of COSPAR (28th), 8 
Jul 90 the Hague. 


The author’s approach to perturbation analysis for a 
satellite orbiting in a general gravitational field, con- 
cisely formulated by the use of a particular system of 
spherical polar coordinates, was conceived as apply- 
ing only to elliptic orbits. However,the formulation ex- 
tends, with surprising ease, to hyperbolic orbits. No 
change is required in the manner in which some pertur- 
bations are applied to the orbital elements and others 
to the coordinates, though it becomes purely conven- 
tional to describe the coordinate perturbations as 
‘short-periodic’. 


151,052 

DE91010875/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Grid sensitivity in low Reynolds number hyper- 
sonic continuum flows. 

W. H. Rutledge, and K. A. Hoffmann. 1991, 24p 
SAND-91-0885C, CONF-9106175-1 

Contract AC04-76DP00789 

International conference on numerical grid generation 
in computational fluid dynamics and related fields 
(8rd), Barcelona (Spain), 3 Jun 1991. Sponsored by 
Department of Energy, Washington, DC. 


A computational scheme is presented to solve the un- 
steady Navier-Stokes equations over a blunt body at 
high altitude, high Mach number atmospheric reentry 
flow conditions. This continuum approach is directed 
to low Reynolds/low density hypersonic flows by ac- 
counting for non-zero bulk viscosity effects in near 
frozen flow conditions. A significant difference from 
previous studies is the inclusion of the capability to 
model non-zero bulk viscosity effects. The grid defini- 
tion for these low Reynolds number, viscous dominat- 
ed flow fields is especially important in terms of numer- 
ical stability and accurate heat transfer solutions. 11 
refs., 15 figs. 


151,053 
N91-22079/8/GAR 
MCAT Inst., San Jose, CA. 
Power-on Performance Predictions for a Complete 
Generic Hypersonic Vehicle Configuration. 

Annual Report. 

B. C. Bennett. Apr 91, 10p NAS 1.26:188152, MCAT- 
91-004, NASA-CR-188152 

Contract NCC2-522 

Original Contains Color Illustrations. 


The Compressible Navier-Stokes (CNS) code was de- 
veloped to compute external hypersonic flow fields. It 
has been applied to various hypersonic external flow 
applications. Here, the CNS code was modified to 
compute hypersonic internal flow fields. Calculations 
were performed on a Mach 18 sidewall compression 
inlet and on the Lewis Mach 5 inlet. The use of the 
ARCS3D diagonal algorithm was evaluated for internal 
flows on the Mach 5 inlet flow. The initial modifications 
to the CNS code involved generalization of the bound- 
ary conditions and the addition of viscous terms in the 
second crossflow direction and modifications to the 
Baldwin-Lomax turbulence model for corner flows. 


PC A02/MF A01 


Unmanned Spacecraft 


151,054 

AD-A234 774/8/GAR PC A08/MF A01 
Harris Corp., Melbourne, FL. Government Aerospace 
Systems Div. 

Experimental Verification of an Innovative Per- 
formance-Validation Methodology for Large 
Space Systems. 

Final rept. 15 Aug 87-14 Feb 91. 

D. C. Hyland. 9 Feb 91, 172p AFOSR-TR-91-0232, 
Contract F49620-87-C-0108 


A technology gap exists in verifying performance of 
large space systems. To fill that gap the proposed pro- 
= seeks to develop and validate an efficient pre- 
light performance verification methodology. The ap- 
proach involves selective component testing along 
with analysis of subsystem interactions. The method 


exploits MEOP (Maximum Entropy/Optimal Projection) 
Control System Design and Majorant Robustness 
Analysis. The approach is formulated for several repre- 
sentative large space systems and experimentally veri- 
fied on a 3-meter diameter multi-hex panel ground- 
based active control testbed. 


151,055 

AD-A235 059/3/GAR PC A03/MF A01 

Georgia Inst. of Tech., Atlanta. Computational Me- 

chanics Center. 

Studies in Modeling, Dynamics and Control! of 
Structures. 

Final technical rept. 

S. N. Atluri. Feb 91, 12p CMC-GIT-90-1, AFOSR-TR- 

91-0248, 

Grant AFOSR-84-0020 


This report presents a summary of 30 — pub- 
lished in archival literature, dealing with the issues of 
reduced order modeling, dynamics and control of 
space structures. Field/boundary element methods for 
control of nonlinear dynamic response of continuum 
models of space structures are discussed. Explicit ex- 
pressions for tangent stiffnesses of truss and frame- 

pe lattice structures are presented. Weak formula- 
tions of multibody dynamics problems with constraint 
are presented. 


151,056 

AD-A235 186/4/GAR PC A08/MF A0O1 
Cornell Univ., Ithaca, NY. 

Nonlinear Dynamics and Control of Flexible Struc- 


tures. 

Final rept. Oct 86-Jun 90. 

F. C. Moon. 1 Mar 91, 171p AFOSR-TR-91-0250, 
Grant AFOSR-90-0211 


The goals of these research projects were to examine 
the nonlinear dynamics and control of flexible struc- 
tures, some of which might be used for space applica- 
tions. This project was a collaborative one involvini 
structural, electrical and mechanical engineers. 
major part of the research was on trusses/frames 
structures. Five different truss structures from three to 
ten meters in size were constructed, two with active 
controls. However, nonlinear dynamics of continuous 
beam type structures were also investigated. One of 
the principal themes was to explore what types of non- 
linearities would result in chaotic and unpredictable vi- 
brations. Loose joints in truss structures, friction, buck- 
ling and geometric nonlinearities were all found to lead 
to chaotic motions under certain periodic forcing con- 
ditions. Actuators and sensors for space truss active 
vibration suppression was investigated. New methods 
were developed for structural control using techniques 
for simulated annealing for actuator placement, nonlin- 
ear random vibrations of pin-jointed trusses, vibration 
analysis and new models to analyze chaotic dynamics 
in nonlinear structures with large deformations and 
friction forces. Finally, a major numerical effort result- 
ed in new codes to predict large motions of structures 
under active control using parallel processing algo- 
rithms. 


151,057 
N91-22168/9/GAR 

(Order as N91-22139/0/GAR, PC Ae 
Jet Propulsion Lab., Pasadena, CA. 
Advanced Spacecraft: What Will They Look Like 
and Why. 
H. W. Price. Apr 90, 20p 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 371-390. 


The next century of ——_ will witness an expan- 
sion in the physical scale of spacecraft, from the ex- 
treme of the microspacecraft to the very large mega- 
spacecraft. This will respectively spawn advances in 
highly integrated and miniaturized components, and 
also advances in lightweight structures, space fabrica- 
tion, and exotic control systems. Challenges are also 
presented by the advent of advanced propulsion sys- 
tems, many of which require controlling and directing 
hot plasma, dissipating large amounts of waste heat, 
and handling very high radiation sources. Vehicle con- 
figuration studies for a number of theses types of ad- 
vanced spacecraft were performed, and some of them 
are presented along with the rationale for their physical 
layouts. 


151,058 
N91-22169/7/GAR 
(Order as N91-22139/0/GAR, PC ~~ MF 
04) 


151,062 


SPACE TECHNOLOGY 
Unmanned Spacecraft 


Rockwell International, Downey, CA. 

Unusual Spacecraft Materials. 

J. V. Post. Apr 90, 13p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 391-403. 


For particularly innovative space exploration missions, 
unusual requirements are levied on the structural com- 
ponents of the spacecraft. In many cases, the pre- 
ferred solution is the utilization of unusual materials. 
This trend is forecast to continue. Several hypothetic 
examples are discussed. 


151,059 
N91-22179/6/GAR 
(Order as N91-22139/0/GAR, PC A25/MF 
A04 


) 

National Aeronautics and Space Administration, 
Pore ran OH. Lewis ye Center. 

Pplications of Thin Film Technology Toward a 
Low-Mass Solar Power Satellite. 
G. A. Landis, and R. C. Cull. Apr 90, 7p 
In Its Vision-21: Space Travel for the Next Millennium p 
494-500. 


Previous concepts for solar power satellites have used 
conventional-technology photovoltaics and microwave 
tubes. The authors propose using thin film photovol- 
taics and an integrated solid state phased array to 
design an ultra-lightweight solar power satellite, result- 
ing in a potential reduction in weight by a factor of ten 
to a hundred over conventional concepts for solar 
power satellites. 


151,060 
N91-22188/7/GAR PC A04/MF A01 
Bristol Univ. (England). Dept. of Aerospace Engineer- 


ing. 

Space Tug: An Orbital Transfer Vehicle. 

B.S. Thesis. 

J. L. Muir, and C. Murmann. Jun 90, 73p BU-513, 
ETN-91-99206 


The mission specification for this first order study of an 
Orbital Transfer Vehicle (OTV) was the capability to 
transport a two ton satellite (based on the Intelsat 4 
design) between geostationary orbit and low Earth 
orbit. The OTV would rendezvous with the Space 
Transportation System (or equivalent) and with the 
Space Station. To minimize the mission cost, a low fuel 
requirement was a priority. Thus, orbital transfer was 
planned via the Hohmann minimum energy transfer el- 
lipse, with an ‘aerobraking maneuver’ assist on the 
return journey. This was found to be the most fuel effi- 
cient. Apart from the new technologies involved with 
aerobreaking, design policy was conservative, using 
tried and tested materials and syst . The results 
outline a suggested format for an OTV and identify 
some of the main design problems faced, namely the 
saving of weight to reduce fuel requirements and the 
simulation of the complex flowfield during aerobraking. 





151,061 
N91-22234/9/GAR 

(Order as N91-22189/5/GAR, PC a? 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
Influence on Spacecraft Control Systems of Evolv- 
ing O/B Technology and Standards. 
R. Creasey. cOct 90, 5p 
In Its Ground Data Systems for Spacecraft Control p 
273-277. 


Analysis of the operation requirements of future 
spacecraft show that past approaches are not suffi- 
cient. The use of on board (O/B) technology and the 
development of the specific standards are proposed in 
order to meet those increasing requirements. The in- 
crease in on board decision making capability in 
spacecraft is discussed. Standardization of spacecraft 
operations and the impact on present and future ESA | 
standards by this trend are considered. 


151,062 
N91-22307/3/GAR PC A20/MF AQ3 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

| Control 


Fourth NASA Work on Com) 
of Flexible Aerospace Systems, Part 1. 

L. W. Taylor. Mar 91, 457p NAS 1.55:10065-PT-1, 
NASA-CP-10065-PT-1 


Workshop Held in Williamsburg, VA, 11-13 Jul. 1990. 
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No abstract available. 


151,063 
N91-22309/9/GAR 
(Order as N91-22307/3/GAR, PC A20/MF 


) 
Temple Univ., Philadelphia, PA. Dept. of Electrical En- 


ineering. 

Stabilization of Large Space Structures by Linear 
Reluctance Actuators. 

S. K. Biswas, and H. M. Sendaula. Mar 91, 7p 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 15-21. 


Application of magnetic forces are considered for sta- 
bilization of vibrations of flexible space structures. 
Three electromagnetic phenomena are studied, such 
as: (1) magnetic body force; (2) reluctance torque; and 
(3) magnetostriction, and their application is analyzed 
for stabilization of a beam. The magnetic body force 
actuator uses the force that exists between poles of 
magnets. The reluctance actuator is configured in 
such a way that the reluctance of the magnetic circuit 
will be minimum when the beam is straight. Any bend- 
ing of the beam increases the reluctance and hence 

enerates a restoring torque that reduces bending. 

he gain of the actuator is controlled by varying the 
magnetizing current. Since the energy density of a 
magnetic device is much higher compared to piezo- 
electric or thermal actuators, it is expected that the re- 
luctance actuator will be more effective in controlling 
the structural vibrations. 


151,064 
N91-22315/6/GAR 
(Order as N91-22307/3/GAR, PC A20/MF 


A03) 
anes Missiles and Space Co., Inc., Sunnyvale, 


Coupled Riccati Equations for Complex Plane Con- 
straint. 

K. M. Strong, and J. R. Sesak. Mar 91, 12p 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 79-90. 


A new Linear Quadratic Gaussian design method is 
presented which provides prescribed imaginary axis 
pole placement for optimal control and estimation sys- 
tems. This procedure contributes another degree of 
design freedom to flexible spacecraft control. Current 
design methods which interject modal damping into 
the system tend to have little affect on modal frequen- 
cies, i.e., they predictably shift open plant poles hori- 
zontally in the complex plane to form the closed loop 
controller or estimator pole constellation, but make 
little provision for vertical (imaginary axis) pole shifts. 
Imaginary axis shifts which reduce the closed loop 
model frequencies (the bandwidths) are desirable 
since they reduce the sensitivity of the system to noise 
disturbances. The new method drives the closed loop 
modal frequencies to predictable (specified) levels, 
frequencies as low as zero rad/sec (real axis pole 
placement) can be achieved. The design procedure 
works through rotational and translational destabiliza- 
tions of the plant, and a coupling of two independently 
solved algebraic Riccati equations through a struc- 
tured state weighting matrix. Two new concepts, gain 
transference and Q equivalency, are introduced and 
their use shown. 


151,065 
N91-22317/2/GAR 
(Order as N91-22307/3/GAR, PC A20/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
System Dynamic Simulation of Precision Segment- 
ed Reflector. 
C. Shih, and M. C. Lou. Mar 91, 12p 
In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 133-144. 


A joint effort was undertaken on a Precision Segment- 
ed Reflector (PSR) Project. The missions in which the 
PSR is to be used will use large (up to 20 m in diame- 
ter) telescopes. The essential requirement for the tele- 
scopes is that the reflector surface of the primary 
mirror must be made extremely precise to allow no 
more than a few microns of errors and, additionally, 
this — surface precision must be maintained when 
the telescope is subjected to on-orbital mechanical 
and thermal disturbances. Based on the mass, size, 
and stability considerations, reflector surface formed 
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by segmented, probably actively or passively con- 
trolled, composite panels are regarded as most suita- 
ble for future space based astronomical telescope ap- 
plications. In addition to the design and fabrication of 
composite panels with a surface error of less than 3 
microns RMS, PSR also develops related reflector 
structures, materials, control, and sensing technol- 
ogies. As part of the planning effort for PSR Technolo- 
gy Demonstration, a system model which couples the 
reflector, consisting of panels, support truss and actu- 
ators, and the optical bench was assembled for dy- 
namic simulations. Random vibration analyses using 
seismic data obtained from actual measurements at 
the test site designated for PSR Technology Demon- 
stration are described. 


151,066 
N91-22320/6/GAR 
(Order as N91-22307/3/GAR, PC —— 
03 


Jet Propulsion Lab., Pasadena, CA. 

Serial and Parallel Computation of Kane’s Equa- 
tions for Multibody Dynamics. 

A. Fijany. Mar 91, , 2 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 181-210. 


The analysis of the efficiency of algorithms resulting 
from Kane’s Equation for serial and parallel computa- 
tion of mass matrix is examined. The algorithms result- 
ing from Kane’s equation and Modified Kane’s equa- 
tions are detailed. An analysis was made of two class- 
es of algorithms for computation of mass matrix: the 
Newton-Euler based algorithms and the Composite 
rigid body algorithms. An analysis was also made of 
the efficiency of different algorithms for serial and par- 
allel eats Conclusions are drawn and pre- 
sented. 


151,067 
N91-22322/2/GAR 
(Order as N91-22307/3/GAR, PC A20/MF 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Integrated Control/Structure Design Method 
Using Multi-Objective Optimization. 

S. Gupta, and S. M. Joshi. Mar 91, 22p 

In Its Fourth NASA Workshop on Computational Con- 
trol of Flexible Aerospace Systems, Part 1 p 231-252. 


The benefits are demonstrated of a multiobjective opti- 
mization based control structure integrated design 
methodology. An application of the proposed CSI 
methodology to the integrated — of the Space- 
craft COntrol Lab Experiment (SCOLE) configuration is 
presented. Integrated design resulted in reducing both 
the control performance measure and the mass. Thus, 
better overall performance is achieved through inte- 
grated design optimization. The mutliobjective optimi- 
zation approach used provides Pareto optimal solu- 
tions by unconstrained minimization of a differentiable 
KS function. Furthermore, adjusting the parameters 

ives insight into the trade-offs involved between dif- 
erent objectives. 


151,068 
N91-22323/0/GAR 
(Order as N91-22307/3/GAR, PC — 
03 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Combined Structures-Controls Optimization of 
Lattice Trusses. F 
A. V. Balakrishnan. Mar 91, 37p 
Contract NAS1-18585 
In Its Fourth NASA Workshop on Computational Con- 
trol of Flexible Aerospace Systems, Part 1 p 253-290. 


The role that distributed parameter model can play in 
CSI is demonstrated, in particular in combined struc- 
tures controls optimization problems of importance in 
preliminary design. Closed form solutions can be ob- 
tained for performance criteria such as rms attitude 
error, oye possible analytical solutions of the opti- 
mization problem. This is in contrast to the need for 
numerical computer solution involving the inversion of 
large matrices in traditional finite element model (FEM) 
use. Another advantage of the analytic solution is that 
it can provide much needed insight into phenomena 
that can otherwise be obscured or difficult to discern 
from numerical computer results. As a compromise in 
level of complexity between a toy lab model and a real 
space structure, the lattice truss used in the EPS 


(Earth Pointing Satellite) was chosen. The optimization 
problem chosen is a generic one: of minimizing the 
structure mass subject to a specified stability margin 
and to a specified upper bond on the rms attitude error, 
using a co-located controller and sensors. Standard 
FEM treating each bar as a truss element is used, 
while the continuum model is anisotropic Timoshenko 
beam model. Performance criteria are derived for each 
model, except that for the distributed parameter 
model, explicit closed form solutions was obtained. 
Numerical results obtained by the two model show 
complete agreement. 


151,069 
N91-22325/5/GAR 
(Order as N91-22307/3/GAR, PC = MF 
03 


) 
Massachusetts Inst. of Tech., Cambridge. 
Transform Methods for Precision Continuum and 
Control Models of Flexible Space Structures. 
V. D. Lupi, J. D. Turner, and H. M. Chun. Mar 91, 


10p 

Contract F49620-89-C-0082 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 331-340.Previously An- 
nounced in laa as A90-53029. 


An open loop optimal control algorithm is developed 
for general flexible structures, based on Laplace trans- 
form methods. A distributed parameter model of the 
structure is first presented, followed by a derivation of 
the optimal control algorithm. The control inputs are 
expressed in terms of their Fourier series expansions, 
so that a numerical solution can be easily obtained. 
The algorithm deals directly with the transcendental 
transfer functions from control inputs to outputs of in- 
terest, and structural deformation penalties, as well as 
penalties on control effort, are included in the formula- 
tion. The algorithm is applied to several structures of 
increasing complexity to show its generality. 


151,070 
N91-22326/3/GAR 
(Order as N91-22307/3/GAR, PC —_ MF 
03) 


SDRC, Inc., San Diego, CA. 

Structural Representation for Analysis of a Con- 
trolled Structure. 

P. A. Blelloch. Mar 91, 18p 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 341-358. Sponsored by 
NASA. Lewis Research Center. 


The purpose was to determine what reduced order 
structural representation is most appropriate for cou- 
pling with a control system. The goal was to choose a 
reduced order structural model which retains as close- 
ly as possible the characteristics of the closed loop 
model with a full order structural representation. By 
characteristics of the closed loop model, it is meant 
that the closed loop eigenvalues and the closed loop 
transfer functions from commands to loads and from 
commands to response. This process does not ad- 
dress the accuracy of the full order model (usually a 
finite element model) but only the loss of accuracy as- 
sociated with reducing th model. For the purposes of 
this study, only collocated sensors and actuators are 
examined. The choice of a structural representation for 
noncollocated sensors and actuators is not so clear. 


151,071 
N91-22327/1/GAR 

(Order as N91-22307/3/GAR, PC — 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
og: Software for Control/Structures Optimi- 
zation. 
L. W. Taylor, and D. Zimmerman. Mar 91, 34p 
In Its Fourth NASA Workshop on Computational Con- 
trol of Flexible Aerospace Systems, Part 1 p 359-392. 


Because of the possibility of adverse interaction be- 
tween the control system and the structural dynamics 
of large, flexible spacecraft, great care must be taken 
to ensure stability and system performance. Because 
of the high cost of insertion of mass into low earth 
orbit, it is prudent to optimize the roles of structure and 
control systems simultaneously. Because of the diffi- 
culty and the computational burden in modeling and 
ana gree be control structure system dynamics, the 
total problem is often split and treated iteratively. It 





would aid design if the control structure system dy- 
namics could be represented in a single system of 
equations. With the use of the software PDEMOD (Par- 
tial Differential Equation Model), it is now possible to 
optimize structure and control systems simultaneous- 
ly. The distributed parameter modeling approach en- 
ables embedding the control system dynamics into the 
same equations for the structural dynamics model. By 
doing this, the current difficulties involved in model 
order reduction are avoided. The NASA Mini-MAST 
truss is used an an example for studying integrated 
control structure design. 


151,072 
N91-22329/7/GAR 

(Order as N91-22307/3/GAR, PC 4 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Control Effort Associated with Model Reference 
Adaptive Control for Vibration Damping. 
R. S. Messer, and R. T. Haftka. Mar 91, 23p 
Contract NAG1-603 
In NASA. Lan (= Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 419-441. 


The performance of Model Reference Adaptive Con- 
trol (MRAC) is studied in numerical simulations with the 
objective of understanding the effects of differences 
between the plant and the reference model. MRAC is 
applied to two structural systems with adjustable error 
between the reference model and the actual plant. 
Performance indices relating to control effort and re- 
sponse characteristics are monitored in order to deter- 
mine what effects small errors have on the control 
effort and performance of the two systems. It is shown 
that reasonable amounts of error in the reference 
model can cause dramatic increases in both the con- 
trol effort and response magnitude (as measured by 
energy integrals) of the plant. 


151,073 
N91-22330/5/GAR 
(Order as N91-22307/3/GAR, PC on 3) 


Jet Propulsion Lab., Pasadena, CA. 

Component Mode Damping Assignment Tech- 
niques. 

A. Y. Lee. Mar 91, 15p 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 1 p 443-457. 


A relation between the system modal damping matrix 
and the component modal damping matrix is derived 
from First Principles. An optimization problem is then 
formulated to select all the component modes’ damp- 
ing ratios that best satisfy the above derived relation. A 
weighting matrix is used in the cost functional to stress 
the relative importance of the diagonal terms in the 
damping matrix. Inequality constraints are also added 
to the optimization problem to pick only nonnegative 
component modes’ secre hore The optimization 
problem may be solved algebraically or iteratively. The 
proposed techniques are successfully used on a high 
order, finite element model of the Galileo spacecraft. 


151,074 

N91-22331/3/GAR PC A20/MF A03 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Fourth NASA Workshop on Computational Control 
of Flexible Aerospace Systems, Part 2. 

L. W. tho Mar 91, 464p NAS 1.55:10065-PT-2, 
NASA-CP-10065-PT-2 

Workshop Held in Williamsburg, VA, 11-13 Jul. 1990. 


No abstract available. 


151,075 
N91-22338/8/GAR 
(Order as N91-22331/3/GAR, PC = os) 


Cincinnati Univ., OH. 

Active Versus Passive Damping in Large Flexible 
Structures. 

G. L. Slater, and M. D. Mclaren. Mar 91, 7p 

In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 655-661. Sponsored in Part 
by AFOSR and Cray Research, Inc. 


Optimal passive and active damping control can be 
considered in the context of a general control/struc- 


ture optimization problem. Using a mean square output 
response approach, it is shown that the weight sensi- 
tivity of the active and passive controllers can be used 
to determine an optimal mix of active and passive ele- 
ments in a flexible structure. 


151,076 
N91-22339/6/GAR 
(Order as N91-22331/3/GAR, PC A20/MF 

A 


03) 
Buffalo Univ., NY. 
Vibration Suppression and Slewing Control of a 
Flexible Structure. 
D. J. Inman, E. Garcia, and B. Pokines. Mar 91, 9p 
In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 663-671. 


Examined here are the effects of motor dynamics and 
secondary piezoceramic actuators on vibration sup- 
pression during the slewing of flexible structures. The 
approach focuses on the interaction between the 
structure, the actuators, and the choice of control law. 
The results presented here are all simulated, but are 
based on experimentally determined parameters for 
the motor, structure, piezoceramic actuators, and pie- 
Zofilm sensors. The simulation results clearly illustrate 
that the choice of motor inertia relative to beam inertia 
makes a critical difference in the performance of the 
system. In addition, the use of secondary piezoelectric 
actuators reduces the load requirements on the motor 
and also reduces the overshoot of the tip deflection. 
The structures considered here are a beam and a 
frame. The majority of results are based on a Euler 
Bernoulli beam model. The slewing frame introduces 
substantial torsional modes and a more realistic 
model. The slewing frame results are incomplete and 
represent work in progress. 


151,077 
N91-22340/4/GAR 
(Order as N91-22331/3/GAR, PC — 


03) 
Buffalo Univ., NY. 
Candidate Proof Mass Actuator Control Laws for 
the Vibration Suppression of a Frame. 
J. W. Umiand, and D. J. Inman. Mar 91, 18p 
In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 672-690. 


The vibration of an experimental flexible space truss is 
controlled with internal control forces produced by 
several proof mass actuators. Four candidate control 
law strategies are evaluated in terms of performance 
and robustness. These control laws are experimentally 
implemented on a quasi free-free planar truss. Sensor 
and actuator dynamics are included in the model such 
that the final closed loop is self-equilibrated. The first 
two control laws considered are based on direct output 
feedback and consist of tuning the actuator feedback 
¥ ins to the lowest mode intended to receive damping. 

he first method feeds back only the position and ve- 
locity of the proof mass relative to the structure; this 
results in a traditional vibration absorber. The second 
method includes the same feedback paths as the first 
plus feedback of the local structural velocity. The third 
law is designed with robust H infinity control theory. 
The fourth strategy is an active implementation of a 
viscous damper, where the actuator is configured to 
provide a bending moment at two points on the struc- 
ture. The vibration control system is then evaluated in 
terms of how it would benefit the space structure’s po- 
sition control system. 


151,078 
N91-22341/2/GAR 
(Order as N91-22331/3/GAR, PC anne 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Simulator Evaluation of System Identification with 
on-Line Control Law Update for the Controls and 
Astrophysics Experiment in Space. 

R. C. Montgomery, D. Ghosh, M. A. Scott, and D. 
Warnaar. Mar 91, 35p 

In Its Fourth NASA Workshop on Computational Con- 
trol of Flexible Aerospace Systems, Part 2 p 691-725. 


A procedure for optimizing the performance of large 
flexible spacecraft that require active vibration sup- 
pression to achieve required performance is present- 
ed. The procedure is to conduct on-orbit testing and 
system identification followed by a control system 
design. It is applied via simulation to a spacecraft con- 


151,081 
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figuration currently being considered for flight test by 
NASA - the Controls, a ysics, and Structures Ex- 
periment in Space (CASES). The system simulator is 
based on a NASTRAN finite element structural model. 
A finite number of modes is used to represent the 
structural dynamics. The system simulator also in- 
cludes models of the electronics, actuators, sensors, 
the digital controller, and the internal and external dis- 
turbances. Nonlinearities caused by quantization are 
included in the study to examine tolerance of the pro- 
cedure to modelling errors. Disturbance and sensor 
noise is modelled as a Gaussian process. For system 
identification, the system is excited using sinusoidal 
inputs at the resonant frequencies of the structure 
using eacn actuator. Mode shapes, frequencies, and 
damping ratios are identified from the unforced re- 
sponse sensor data after each excitation. Then, the 
excitation data is used to identify the actuator influ- 
ence coefficients. The results of the individual parame- 
ter identification analyses are assembled into an ag- 
gregate system model. The control design is accom- 
plished based only on the identified model using multi- 
input/output linear quadratic Gaussian theory. Its per- 
formance is evaluated based on time-to-damp as com- 
pared with the uncontrolled structure. 


151,079 
N91-22344/6/GAR 
(Order as N91-22331/3/GAR, PC A20/MF 


A03) 
Real Time Digital Cont rol and lled Struc- 
tures Experiments. 
M. J. Rossi, G. J. Knowles, and F. Rauch. Mar 91, 
14p 
In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 781-794. 


Grumman oe ee Corp., Bethpa 


Viewgraphs covering the following topics are given: 
controlled structures technology at Grumman Corpo- 
rate Research Center, active and passive control tech- 
nology, experiment plans, and vacuum chamber test 
experiment objectives and setup. 


151,080 
N91-22345/3/GAR 
(Order as N91-22331/3/GAR, PC — 4 


) 
Pennsylvania State Univ., University Park. Dept. of 
Aerospace Engineeri 
Finite Element Modeling of Truss Structures with 

Frequ -Dependent Material Damping. 

G. A. Lesieutre. Mar 91, 37p 
In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 795-811. 


A physically motivated modelling technique for struc- 
tural dynamic analysis that accommodates frequency 
dependent material damping was developed. Key fea- 
tures of the technique are the introduction of augment- 
ing thermodynamic fields (AFT) to interact with the 
usual mechanical displacement field, and the treat- 
ment of the resulting coupled governing equations 
using finite element analysis methods. The AFT 
method is fully compatible with current structural finite 
element analysis techniques. The method is demon- 
strated in the dynamic analysis of a 10-bay planar truss 
structure, a structure representative of those contem- 
plated for use in future space systems. 


151,081 
N91-22346/1/GAR 
(Order as N91-22331/3/GAR, PC _ 4 


) 
State Univ. of New York at Buffalo. Dept. of Mechani- 
cal and Aerospace Engineerin 
Experimental Study of Nonlinear Dynamic System 
Identification. 
G. |. Stry, and D Mook. Mar 91, 11p 
In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 813-823. Previously An- 
nounced as N91-17089. 


A technique based on the Minimum Model Error opti- 
mal estimation approach is employed for robust identi- 
fication of a nonlinear dynamic system. A simple har- 
monic oscillator with quadratic position feedback was 
simulated on an analog computer. With the aid of 
analog measurements and an assumed linear model, 
the Minimum Model Error Algorithm accurately identi- 
fies the quadratic nonlinearity. The tests demonstrate 
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that the method is robust with respect to prior igno- 
rance of the nonlinear system model and with respect 
to measurement record length, regardless of initial 
conditions. 


151,082 
N91-22347/9/GAR 
(Order as N91-22331/3/GAR, PC A20/MF 


) 
State Univ. of New York at Buffalo. Dept. of Mechani- 
cal and Aerospace Engineering. 
Time Domain Modal iden tion/Estimation of 
the Mini-Mast Testbed. 
M. J. Roemer, and D. J. Mook. Mar 91, 19p 
In NASA. — Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 825-843. 


The Mini-Mast is a 20 meter long 3-dimensional, de- 
ployable/retractable truss structure designed to imi- 
tate future trusses in space. Presented here are results 
from a robust (with respect to measurement noise sen- 
sitivity), time domain, modal identification technique for 
identifying the modal properties of the Mini-Mast struc- 
ture even in the face of noisy environments. Three 
testing/analysis procedures are considered: sinusoi- 
dal excitation near resonant frequencies of the Mini- 
Mast, frequency response function averaging of sever- 
al modal tests, and random input excitation with a free 
response period. 


151,083 
N91-22349/5/GAR 
(Order as N91-22331/3/GAR, PC er 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Likelihood Estimation for Distributed Parameter 
Models for NASA Mini-Mast Truss. 

J. Shen, J. Huang, and L. W. Taylor. Mar 91, 26p 

In Its Fourth NASA Workshop on Computational Con- 
trol of Flexible Aerospace Systems, Part 2 p 881-906. 


A maximum likelihood estimation for distributed pa- 
rameter models of large flexible structures was formu- 
lated. Distributed parameter models involve far fewer 
unknown parameters than independent modal charac- 
teristics or finite element models. The closed form so- 
lutions for the partial differential equations with corre- 
—— boundary conditions were derived. The 
closed-form expressions of sensitivity functions led to 
highly efficient algorithms for analyzing ground or on- 

it test results. For an illustration of this approach, 
experimental data of the NASA Mini-MAST truss was 
used. The estimations of modal properties involve lat- 
eral bending modes and torsional modes. The results 
show that distributed parameter models are promising 
in the parameter estimation of large flexible structures. 


151,084 
N91-22350/3/GAR 
(Order as N91-22331/3/GAR, PC A20/MF 


03) 
Jet ae Lab., Pasadena, CA. 
Spatial Operator Approach to Flexible Multibody 
System Dynamics and Control. 
G. Rodriguez. Mar 91, 13p 
In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 907-919. 


The inverse and forward dynamics problems for flexi- 
ble multibody systems were solved — the tech- 
niques of — recursive Kalman filtering and 
smoothing. These algorithms are easily developed 
using a set of identities associated with mass matrix 
factorization and inversion. These identities are easily 
derived using the spatial operator algebra developed 
by the author. Current work is aimed at computational 
experiments with the described algorithms and at mod- 
elling for control design of limber manipulator systems. 
It ~ also aimed at handling and manipulation of flexible 
objects. 


151,085 
N91-22351/1/GAR 
(Order as N91-22331/3/GAR, PC A20/MF 


03) 
North Carolina Univ. at Charlotte. Dept. of Electrical 
eae. 
Model for the Three-Dimensional Spacecraft Con- 
trol Laboratory Experiment. 
Y. P. Kakad. Mar 91, 12p 
In NASA. Langley Research Center, Fourth NASA 
Workshop on Computational Control of Flexible Aero- 
space Systems, Part 2 p 921-932. 
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A model for the three-dimensional Spacecraft Control 
Laboratory Experiment (SCOLE) is developed. The ob- 
jective behind this method of modelling is to utilize the 
basic partial differential equations of motion for this 
distributed parameter system and not to use the modal 
expansion in developing the model. The final model 
obtained is in terms of a transfer function matrix which 
relates the flexible mast parameters like displacement, 
slope, shear stress, etc. to external forces and mo- 
ments. 


151,086 

N91-22353/7/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Earth Observing System: 1989 Reference Hand- 


book. 
1989, 68p NAS 1.15:104948, NASA-TM-104948 


NASA is studying a coordinated effort called the Mis- 
sion to Planet Earth to understand global change. The 
goals are to understand the Earth as a system, and to 
determine those processes that contribute to the envi- 
ronmental balance, as well as those that may result in 
changes. The Earth Observing System (Eos) is the 
centerpiece of the program. Eos will create an integrat- 
ed scientific observing system that will enable multidis- 
ciplinary study of the Earth including the atmosphere, 
oceans, land surface, polar regions, and solid Earth. 
Science goals, the Eos data and information system, 
experiments, measuring instruments, and interdiscipli- 
nary investigations are described. 


151,087 

N91-22358/6/GAR PC A05/MF A01 
Sverdrup Technology, Inc., Brook Park, OH. 

User’s Manual for the Heat Pipe ce Radiator 
Design and Analysis Code (HEPSPARC). 

Final Report. 

D. C. Hainley. Apr 91, 91p NAS 1.26:187067, E- 
5994, NASA-CR-187067 

Contract NAS3-25266 


A heat pipe space radiatior code (HEPSPARC), was 
written for the NASA Lewis Research Center and is 
used for the design and analysis of a radiator that is 
constructed from a pumped fluid loop that transfers 
heat to the evaporative section of heat pipes. This 
manual is designed to familiarize the user with this new 
code and to serve as a reference for its use. This 
manual documents the completed work and is intend- 
ed to be the first step towards verification of the HEP- 
SPARC code. Details are furnished to provide a de- 
scription of all the requirements and variables used in 
the design and analysis of a combined pumped loop/ 
heat pipe radiator system. A description of the subrou- 
tines used in the program is furnished for those inter- 
ested in understanding its detailed workings. 


151,088 
N91-22364/4/GAR 
Alabama Univ. in Huntsville. 
Engineering Support for an Ultraviolet Imager for 
the ISTP Mission. 

D. G. Torr. Feb 91, 343p NAS 1.26:184138, NASA- 
CR-184138 

Contract NAS8-37586 


Design and development activities were carried out for 
the Ultraviolet ~— (UVI) to be flown on the Polar 
Spacecraft of the INternational Solar Terrestrial Phys- 
ics (ISTP) Mission. The following tasks were per- 
formed: (1) design and fabrication of prototype/engi- 
neering model of the UVI imager; (2) preliminary 
design review; (3) vacuum ultraviolet filter design; (4) 
auroral energy deposition code; (5) model of LBH vehi- 
cle glow; (6) laboratory measurement program of colli- 
sion cross-sections; and (7) support of ISTP meetings. 


PC A15/MF A02 


151,089 

N91-22541/7/GAR PC A16/MF A02 
Hughes Aircraft Co., Los Angeles, CA. Space and 
Communications Group. 

High Resolution Microwave Spectrometer Sound- 
er (HIMSS), Volume 1, Book 2. 

Final Report. 

Oct 90, 370p NAS 1.26:184130-V-1-BK-2, HS256C- 
1045-0061, NASA-CR-184130-V-1-BK-2 

Contract NAS8-38175 


The following topics are presented with respect to the 
high resolution microwave spectrometer sounder 
(HIMSS) that is to be used as an instrument for 
NASA's Earth Observing System (EOS): (1) prelimi- 


nary program plans; (2) contract end item (CEI) specifi- 
cation; and (3) the instrument interface description 
document. Under the preliminary program plans sec- 
tion, plans dealing with the following subject areas are 
discussed: spares, performance assurance, configura- 
tion —— software implementation, contami- 
nation, calibration management, and verification. 


151,090 

N91-22542/5/GAR PC A06/MF A01 
Hughes Aircraft Co., Los Angeles, CA. Space and 
Communications Group. 

High Resolution Microwave Spectrometer Sound- 
er (HIMSS), Volume 1, Book 1. 

Final Report. 

Oct 90, 106p NAS 1.26:184129-V-1-BK-1, HS256C- 
1045-0061, NASA-CR-184129-V-1-BK-1 

Contract NAS8-38175 


The following topics are presented with respect to the 
high resolution microwave spectrometer sounder 
(HIMSS) that is to be used as an instrument for 
NASA's Earth Observing System (EOS): (1) an instru- 
ment overview; (2) an instrument description; (3) the 
instrument’s conceptual design; (4) technical risks and 
offsets; (5) instrument reliability; (6) commands and te- 
lemetry; (7) mass and power budgets; (8) integration 
and test re (9) program implementation; and 
(10) phase CD schedule. 


General 


151,091 

AD-A235 174/0/GAR PC A08/MF A01 
Clarkson Univ., Potsdam, NY. Div. of Research. 

Long Duration Exposure Facility. 

Final rept. 29 Dec 83-30 Sep 87. 

P. J. McNulty, and O. Wipasuramontin. 30 Jun 88, 
170p AFGL-TR-88-0159, 

Contract F19628-84-K-0032 


The LDEF satellite carried glass and plastic micros- 
tructures in the form of spherical particles. Moreover, 
the radiation-induced tracks in the CR-39 plastic track 
detectors yield conical microstructures when the plas- 
tic foils are etched in NaOH for extended period. The 
shape and size of the cone depends on the LET of the 
incident particle and its angle of incidence. The optical 
properties of these microstructures are analyzed by 
elastic and inelastic light scattering. The results of 
these investigations point to new techniques for neu- 
tron dosimetry. 


151,092 

N91-22139/0/GAR PC A25/MF A04 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Vision-21: Space Travel for the Next Millennium. 

G. A. Landis. Apr 90, 600p NAS 1.55:10059, E-5838, 
NASA-CP-10059 

Symposium Held in Cleveland, OH, 3-4 Apr. 1990. 


No abstract available. 


151,093 
N91-22143/2/GAR 

(Order as N91-22139/0/GAR, PC A25/MF 

A 

National Aeronautics and Space Administration, 
Washington, DC. 
Advanced Interdisciplinary Technologies. 
J. L. Anderson. Apr 90, 17p 
In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 76-92. 


The following topics are presented in view graph form: 
(1) breakthrough trust (space research and technology 
assessment); (2) bionics (technology derivatives from 
biological systems); (3) biodynamics (modeling of 
human biomechanical performance based on anatomi- 
cal — and (4) tethered atmospheric research 
probes. 


151,094 
N91-22174/7/GAR 
(Order as N91-22139/0/GAR, PC — oo) 


North Dakota Univ., Grand Forks. Energy and Environ- 
mental Research Center. 





Low-Temperature Plasma be as Part of a 
Closed-Loop Resource Management System. 

M. D. Hetland, J. R. Rindt, F. A. Jones, and R. S. 
Sauer. Apr 90, se 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 444-459. 


The results of this testing indicate that the agitated 
low-temperature plasma reactor system successfully 
converted carbon, hydrogen, and nitrogen into gase- 
ous products at residence times that were about ten 
times shorter than those achieved by stationary proc- 
essing. The inorganic matrix present was virtually un- 
changed by the processing technique. It was conclud- 
ed that this processing technique is feasible for use as 
part of a close-looped processing resource manage- 
ment system. 


151,095 
N91-22181/2/GAR 
(Order as N91-22139/0/GAR, PC — 
0 


Institute of Space and Astronautical Science, Sagami- 
hara (Japan). 

Antimatter Applied for Earth Protection from As- 
teroid Collision. 

S. Satori, H. Kuninaka, and K. Kuriki. Apr 90, 16p 

In NASA. Lewis Research Center, Vision-21: Space 
Travel for the Next Millennium p 509-524. 


An Earth protection system against asteroids and me- 
teorites in colliding orbit is proposed. The system con- 
sists of detection and deorbiting systems. Analyses 
are given for the resolution of microwave optics, the 
detectability of radar, the orbital plan of intercepting 
operation, and the antimatter mass require for totally 
or partially blasting the asteroid. Antimatter of 1 kg is 
required for deorbiting an asteroid 200 m in diameter. 
An experimental simulation of antimatter cooling and 
storage is planned. The facility under construction is 
discussed. 


151,096 
N91-22224/0/GAR 
(Order as N91-22189/5/GAR, PC —— 
04) 
Logica SA/NV, Brussels (Belgium). 
Microgravity Experiment Design. 
G. Vansteenkiste, and L. Servranckx. cOct 90, 6p 
p an omen Data Systems for Spacecraft Control p 
-212. 


The Anthrorack facility for flight on Spacelab (first 
planned mission Spacelab D2) is described. Anthror- 
ack is designed to support experimentation into human 
physiology under microgravity. The background and 
reasons behind the decision to develop a special pur- 
pose language, Experiment Description Language 
(EDL), for the description of Anthrorack experiments 
are described. The development methodology select- 
ed is outlined. It is expected that this approach will 
offer advantages in terms of more efficient use of crew 
time, better reliability, greater accessibility, and higher 
repeatibility of experimental results, which in turn 
yields a high quality of scientific output from the Anth- 
rorack experiments. The approach offers considerable 
scope for extension, both within the Anthrorack frame- 
work and for similar industrial application fields. 


151,097 
N91-22241/4/GAR y 
(Order as N91-22189/5/GAR, PC A99/MF 
A04) 


Compagnia Italiana Servizi Tecnici, Rome. 

Application of Timed Petri Nets to S/C Operations 

Analysis: The Aristoteles Autonomy Concept. 

E. Barro, and F. Rossi. cOct 90, 6p 

a Ground Data Systems for Spacecraft Control p 
17-322. 


Petri nets as a methodology for the study and analysis 
of systems behavior are discussed. They can be tai- 
lored to timed approaches, to highlight all the system 
possible timing critical and deadlock conditions. As a 
consequence, it is valuable to apply a Petri nets-based 
methodology in the space environment. Spacecraft 
operations analysis during system definition is one 
area of possible application. The application of Petri 
nets, as a basis for an investigation methodology in the 
Aristoteles spacecraft autonomy concept definition is 
described. Significant results are obtained allowing the 
production of a consistent, formally clean and self ex- 
plaining system description, to be used as an aid to 
design and a tool for system evaluation. Such positive 
achievements support the exploitation of Petri nets- 


based methodologies in spacecraft operations to de- 
scribe and analyze the overall space system behavior. 


151,098 
N91-22268/7/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 


A04) 
— Brussels (Belgium). Nuclear Safety Analysis 
t. 


p 
Possible Use of Reliability and Safety Analyses 
from Other Technologies. 
P. Govaerts. cOct 90, 6p 
in Esa, Ground Data Systems for Spacecraft Control p 
495-500. 


Reliability and safety analyses have been developed in 
the nuclear field since the early sixties. Some of these 
techniques which might be applied to space domain 
research are considered. Probabilistic safety analysis, 
human actions modeling, software reliability, and feed- 
back of operating experience, are some of the do- 
mains studied. Improvements in man machine inter- 
face developed in better post accident procedures, op- 
erator’s aids and expert systems are applicable to 
space research. Fault avoidance in nuclear power 
plant protection systems software could also be ap- 
plied to space systems. 
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N91-22604/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Dynamic Effects of Internal Robots on Space Sta- 
tion Freedom. 

J. H. Miller, C. Lawrence, and D. A. Rohn. 1981, 16p 
NAS 1.15:104345, E-6119, NASA-TM-104345 
Presented at the Guidance Navigation and Control 
Conference, New Orleans, LA, 12-14 Aug. 1991; 
Sponsored by Aiaa. 


Many of the planned experiments of the Space Station 
Freedom (SSF) will require acceleration levels to be no 
greater than microgravity (10 exp -6 g) levels for long 
periods of time. Studies have demonstrated that with- 
out adequate control, routine operations may cause 
disturbances which are large enough to affect on- 
board experiments. One way to both minimize disturb- 
ances and make the SSF more autonomous is to uti- 
lize robots instead of astronauts for some operations. 
The present study addresses the feasibility of using 
robots for microgravity manipulation. Two methods for 
minimizing the dynamic disturbances resulting from 
the robot motions are evaluated. The first method is to 
use a robot with kinematic redundancy (redundant 
links). The second method involves the use of a vibra- 
tion isolation device between the robot and the SSF 
laboratory module. The results from these methods 
are presented along with simulations of robots without 
disturbance control. 


151,100 

N91-22715/7/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Publications of the Exobiology Program for 1989: 
A Special Bibliography. 

Mar 91, 59p NAS 1.15:4269, NASA-TM-4269 
Contract NASW-4324 

Prepared in Cooperation with George Washington 
Univ., Washington, DC. 


A listing of 1989 publications resulting from research 
supported by the Exobiol Program is presented. 
Research supported by the Exobiology Program is ex- 
plored in the following areas: (1) cosmic evolution of 
biogenic compounds; (2) prebiotic evolution; (3) early 
evolution of life; (4) and evolution of advanced life. Pre- 
mission and pre-project activities supporting these 
areas are supported in the areas of solar system ex- 
ploration and search for extraterrestrial intelligence. 
The planetary protection subject area is included here 
because of its direct relevance to the Exobiology Pro- 
gram. 
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N91-22716/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Developmental Adaptations to Gravity in Animals. 
A. R. Hargens. Feb 91, 23p NAS 1.15:102228, A- 
89232, NASA-TM-102228 


Terrestrial animals have adapted to a constant gravita- 
tional stress over millions of years. Tissues of the car- 
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diovascular system and lumbar spine in tall species of 
animals such as the giraffe are particularly well adapt- 
ed to high and variable vectors of gravitational force. 
Swelling of the leg tissues in the giraffe is prevented by 
a variety of ph ical mechanisms including (1) a 
natural ‘antigravity suit’, (2) impermeable capillaries, 
(3) arterial-wall hypertrophy, (4) variable blood pres- 
sures during normal activity, and (5) a large-capacity 
lymphatic system. These adaptations, as well as a nat- 
ural hypertension, maintain blood perfusion to the gi- 
raffe’s brain. The intervertebral disk is another tissue 
that is uniquely adapted to gravitational stress. Tall 
and large terrestrial animals have higher swelling pres- 
sures than their smaller or aquatic counterparts. Final- 
ly, the meniscus of the rabbit knee provides informa- 
tion on the effects of aging and load-bearing on carti- 
laginous tissues. Such tissues within the joints of ani- 
mals are important for load-bearing on Earth; these 
connective tissues may degenerate during long-dura- 
tion space flight. 


151,102 
N91-22724/9/GAR PC A04/MF A01 
Houston Univ. at Clear Lake City, TX. 

Ricis Software Engineering 90 Ho Aero- 
— Applications and Research Directions Pro- 


ings. 
1990, 70p NAS 1.26:187993, NASA-CR-187993 
Contract NCC9-16 
Symposium Held in Houston, TX, 7-8 Nov. 1990. 


No abstract available. 


151,103 
N91-22728/0/GAR 
Houston Univ. at Clear Lake City, TX. 


Ricis Software Engineering 90 Symposium: Aero- 
space Applications and Research C Directions Pro- 


ings Appendices. 
1990, 136p NAS 1.26:187994, NASA-CR-187994 
Contract NCC9-16 
Symposium Held in Houston, TX, 7-8 Nov. 1990. 


No abstract available. 
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N91-22769/4/GAR PC A16/MF A02 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

1991 Goddard Conference on Space Appi 

of Artificial Intelligence. 

J. L. Rash. May 91, 361p REPT-91B00064, NASA- 
CP-3110 

Conference Held in Greenbelt, MD, 13-15 May 1991. 


No abstract available. 


151,105 
N91-22790/0/GAR 
(Order as N91-22769/4/GAR, PC A16/MF 


A02) 
Jet Propulsion Lab., Pasadena, CA. 
Capturing Flight System Test Engineering Exper- 
tise: Lessons Learned. 
|. W. Woerner. May 91, 12p 
In NASA. Goddard Space Flight Center, the 1991 God- 
dard Conference on Space Applications of Artificial In- 
telligence p 273-283. 


Within a few years, JPL will be challenged by the most 
active mission set in history. Concurrently, flight sys- 
tems are increasingly more complex. Presently, the 
knowledge to conduct integration and test of space- 
craft and large instruments is held by a few key people, 
each with many years of experience. JPL is in danger 
of losing a significant amount of this critical expertise, 
through retirement, during a period when demand for 
this expertise is rapidly increasing. The most critical 
issue at hand is to collect and retain this expertise and 
develop tools that would ensure the ability to success- 
fully perform the integration and test of future space- 
craft and large instruments. The proposed solution 
was to capture and codity a subset of existing knowl- 
edge, and to utilize this captured expertise in knowl- 
edge-based systems. First year results and activities 
planned for the second year of this on-going effort are 
described. Topics discussed include lessons learned 
in knowledge acquisition and elicitation techniques, 
life-cycle paradigms, and rapid prototyping of a knowl- 

based advisor (Spacecraft Test Assistant) and a 
hypermedia browser (Test Engineering Browser). The 
prototype Spacecraft Test Assistant supports a subset 
of integration and test activities for flight systems. 
Browser is a hypermedia tool that allows users easy 
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perusal of spacecraft test topics. A knowledge acquisi- 
tion tool called ConceptFinder which was developed to 
search through large volumes of data for related con- 
cepts is also described and is modified to semi-auto- 
mate the process of creating hypertext links. 


151,106 
N91-22884/1/GAR 
(Order as N91-22883/3/GAR, PC —_ a) 


Deutsche Agentur fuer Raumfahrtangelegenheiten 
G.m.b.H., Bonn, (Germany, F.R.). Hauptabt. Fors- 
chung unter Schwerelosigkeit. 
Mikrogravitationsprogramm und Flug- 
elegenheiten (German Microgravity Program and 
ht Occurrences). 
H. Binnenbruck. Aug 90, 12p 
Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 1-12. 


Various microgravity research programs organized by 

the German agency for space affairs are reviewed. Re- 

search fields and microgravity duration tests are men- 

tioned. The organizations and countries which take 

part in international research are quoted. Details are 

= on the main working scope of the various 
ierman research centers. 


151,107 
N91-22885/8/GAR 
(Order as N91-22883/3/GAR, PC —_ 
2) 


) 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Cologne (Germany, F.R.). 
Astronautentraining (Astronaut Training). 
R. Bruemmer. Aug 90, 8p 
In English and German. In Its Fourth Summer School 
on Microgravity: Conference Summaries and Forum 
Lectures p 13-20. 


The training concept is defined. The astronauts should 
perfectly understand the experiments performed 
during spaceflight and they should be familiar with the 
payload onboard the Spacelab. The aim of the training 
is to give the required knowledge to astronauts and to 
foster the formation of a team. As a D2 mission is 
_ prepared and further Spacelab flights are envis- 
aged, training phases, basic training, lectures, oper- 
ational training, simulation, and orbiter crew training 
are described. 


151,108 
N91-22913/8/GAR 
(Order as N91-22883/3/GAR, PC — 
2) 


Zentrum fuer Angewandte Raumfahrttechnologie und 
Mikronavigation, Bremen (Germany, F.R.). 

ZARM: Allgemeine Information (ZARM: General In- 
formation). 

W. Guenther. Aug 90, 6p 

Text in German. In Dir, Fourth Summer School on Mi- 
crogravity: Conference Summaries and Forum Lec- 
tures p 197-202. 


ZARM is the German acronym for Center for Applied 
Space Technology and Microgravity. An operational 
description of a drop tower is given. This tower allows 
short time experimentation under weightlessness. 
Bremsat, a low cost university satellite is described. Its 
scientific objects are the measurement of the thermal 
conductivity of light viscous fluids under weightless- 
ness, micrometeorites and dust flow in low terrestrial 
orbit, acceleration, surface interaction, and pressure 
and temperature during reentry. 
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N91-22931/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

NASA/DOD Aerospace Knowledge Diffusion Re- 
search Project. Phase 2: Respondents Including 
permis | istributions. 

Summary Report no. 7. 

T. E. Pinelli, J. M. Kennedy, and T. F. White. Mar 91, 
40p NAS 1.15:104063, NASA-TM-104063 


Phase 2 of the four phase NASA/DoD Aerospace 
Knowledge Diffusion Research Project was undertak- 
en to study the transfer of scientific and technical infor- 
mation (STI) from government to the aerospace indus- 
try and the role of librarians and technical information 
specialists in the transfer process. Data was collected 
through a self-administered mailback questionnaire. 
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Libraries identified as holding substantial aerospace or 
aeronautical technical report collections were selected 
to receive the questionnaires. Within each library, the 
person responsible for the technica! report was re- 
quested to answer the questionnaire. Questionnaires 
were returned from approx. 68 pct. of the libraries. The 
respondents indicated that scientists and engineer are 
not aware of the services available from libraries/tech- 
nical information centers and that scientists and engi- 
neers also under-utilized their services. The respond- 
ents also indicated they should be more involved in the 
process. 


151,110 

N91-22933/6/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. 

Space Data: NASA’s Future Data Volumes Create 
Formidable Challenges. 

Apr 91, 29p GAO/IMTEC-91-24, REPT-B-240617 


NASA has several initiatives underway to handle the 
processing and storage of future space and earth sci- 
ence data that will be generated at unprecedented 
rates and volumes. NASA believes that current initia- 
tives in advanced pee media and in programs such 
as Customer Data and Operations Systems (CDOS) 
and Earth Observing System Data Information System 
(EOSDIS), combined with other initiatives, will meet 
future demands fo process and store the expected 
deluge of data. CDOS and EOSDIS are information 
technology initiatives critical to NASA’s ability to effi- 
ciently and economically process, analyze, and store 
the massive amounts of earth and space science data. 
However, NASA will face many formidable develop- 
ment challenges before all future processing and stor- 
age demands can be met. 


151,111 

N91-22935/1/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

NASA Gateway Requirements Analysis. 

Final Report. 

D. R. Duncan, J. S. Doby, and C. W. Shockley. Mar 
¥ " - NAS 1.15:104951, LMI-NS001R1, NASA-TM- 
104951 

Contracts MDA903-90-C-0006, PE-0902198D 
Prepared in Cooperation with Logistics Management 
Inst., Bethesda, MD. 


NASA devotes approximately 40 percent of its budget 
to R&D. Twelve NASA Research Centers and their 
contractors conduct this R&D, which ranges across 
many disciplines and is fueled by information about 
previous endeavors. Locating the right information is 
crucial. While NASA researchers use peer contacts as 
their primary source of scientific and technical informa- 
tion (STI), on-line bibliographic data bases - both Gov- 
ernment-owned and commercial - are also frequently 
consulted. Once identified, the STI must be delivered 
in a usable format. This report assesses the appropri- 
ateness of developing an intelligent gateway interface 
for the NASA R&D community as a means of obtaining 
improved access to relevant STI resources outside of 
NASA’s Remote Console (RECON) on-line biblio- 
graphic database. A study was conducted to deter- 
mine (1) the information requirements of the R&D 
community, (2) the information sources to meet those 
requirements, and (3) ways of facilitating access to 
those information sources. Findings indicate that 
NASA researchers need more comprehensive STI 
coverage of disciplines not now represented in the 
RECON database. This augmented subject coverage 
should preferably be provided by both domestic and 
foreign STI sources. It was also found that NASA re- 
searchers frequently request rapid delivery of STI, in 
its original format. Finally, it was found that research- 
ers need a better system for alerting them to recent 
developments in their areas of interest. A gateway that 
provides access to domestic and international infor- 
mation sources can also solve several shortcomings in 
the present STI delivery system. NASA should further 
test the practicality of a gateway as a mechanism for 
improved STI access. 


151,112 
N91-22938/5/GAR 
(Order as N91-22936/9/GAR, PC A09/MF 


A02) 
Mitre Corp., Houston, TX. 
NASA-Johnson Space Center. 
S. Anderson. Dec 88, 9p 
In NIST, Proceedings of the Federal Information Proc- 
essing Standards (FIPS) Workshop on Information Re- 


source Dictionary System (IRDS) Applications p 133- 
141. 


The Information Resource Dictionary System (IRDS) is 
becoming more and more recognized as an integral 
part of the management of data at Johnson Space 
Center (JSC). The initial impetus for using a global 
IRDS came from the Space Station Program (SSP). 
The IRDS standard was specified in the Technical and 
Management Information System (TMIS) Request for 
Proposal (RFP). The TMIS is an SSP-wide information 
system supporting the technical and administrative 
needs of the NASA centers, the international partners, 
and the customers. The focus of this talk is the general 
use of the IRDS at the JSC. 
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N91-23028/4/GAR 
(Order as N91-23021/9/GAR, PC A18/MF 
A03; 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Biomedical Applications of NASA Technology. 

D. S. Friedman. Mar 91, 3p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 63-65. 


Through the active transfer of technology, NASA 
Technology Utilization (TU) Program assists private 
companies, associations, and government agencies to 
make effective use of NASA’s technological resources 
to improve U.S. economic competitiveness and to pro- 
vide societal benefit. Aerospace technology from such 
areas as digital image processing, space medicine and 
biology, microelectronics, optics, and electro-optics, 
and ultrasonic imaging have found many secondary 
applications in medicine. Examples of technology spin- 
offs are briefly discussed to illustrate the benefits real- 
ized through adaptation of aerospace technology to 
solve health care problems. Successful implementa- 
tion of new technologies increasingly requires the col- 
laboration of industry, universities, and government 
and the TU Program serves as the liaison to establish 
such collaborations with NASA. NASA technology is 
an important resource to support the development of 
new medical products and techniques that will further 
advance the quality of health care available in the U.S. 
and worldwide. 
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N91-23061/5/GAR 
(Order as N91-23021/9/GAR, PC — 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard eo Flight Center. 
Telerobotic Electronic Materials Processing Ex- 


periment. 

S. Ollendorf. Mar 91, 6p 

In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 322-327. 


The Office of Commercial Programs (OCP), working in 
conjunction with NASA engineers at the Goddard 
Space Flight Center, is supporting research efforts in 
robot technology and microelectronics materials proc- 
essing that will provide many spinoffs for science and 
industry. The Telerobotic Materials Processing Experi- 
ment (TRMPX) is a Shuttle-launched materials proc- 
essing test payload using a Get Away Special can. The 
objectives of the project are to define, develop, and 
demonstrate an automated materials processing ca- 
Pability under realistic flight conditions. TRMPX will 
provide the capability to test the production processes 
that are dependent on microgravity. The processes 
proposed for testing include the annealing of amor- 
phous silicon to increase grain size for more efficient 
solar cells, thin film deposition to demonstrate the po- 
tential of fabricating solar cells in orbit, and the anneal- 
ing of radiation damaged solar cells. 
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N91-23064/9/GAR 

(Order as N91-23021/9/GAR, PC A18/MF 

A03) 

National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
a The Flexible Agricultural Robotics Manipu- 
ator. 
P. S. Gill. Mar 91, 6p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 344-349. 





A technol utilization project was established with 
the Marshall Space Flight Center and the University of 
Georgia to > dowstep an Earth-based, robotic end effec- 
tor to process live plant (geranium) material which will 
improve productivity and efficiency in agricultural sys- 
tems such as commercial nurseries and greenhouse 
systems. The aim is to apply this technology to 
NASA’s presence in space, including permanently 
manned space stations and manned planetary com- 
munities requiring large scale food production needs. 
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N91-23072/2/GAR PC A07/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Research and i 

1990, 149p NAS 1.15:103759, NASA-TM-103759 


A brief but comprehensive review is given of the tech- 
nical accomplishments of the NASA Lewis Research 
Center during the past year. Topics covered include 
instrumentation and controls technology; internal fluid 
dynamics; aerospace materials, structures, propulsion, 
and electronics; space flight systems; cryogenic fluids; 
Space Station Freedom systems engineering, photo- 
voltaic power module, electrical systems, and oper- 
ations; and engineering and computational support. 
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AD‘Az34 784/7/GAR PC A02/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Medicine. 

— of Emergency Medical Kits by Air Carri- 


sR R. Hordinsky, and M. H. George. Mar 91, 7p Rept 
no. DOT/FAA/AM-91/2 


The Department of Transportation Emergency Medical 
Equipment Requirements Rule of January 9, 1986, 
mandated a period of 24 months (August 1986-July 
1988) during which all air carriers flying under Federal 
Aviation Regulation, Part 121, would monitor medical 
emergencies and use of the prescribed medical kits. 
The reporting airlines were to provide descriptions of 
how the medical kits were used, by whom, and the out- 
come of the medical emergency. During the two year 
monitoring period, a total of 2,322 reports of medical 
emergencies were documented; these included 33 in- 
flight deaths, with only one of these representing a 
crew member (secondary to aircraft structural failure 
and resultant physical trauma). In the 2,293 actual 
uses of the medical kit, a physician was the provider in 
over 85% of the cases. The most common presenting 
symptom was pain, with unconsciousness, impaired 
pete ory | nausea and/or vomiting, and various myo- 
cardial “ye the most common presenting sign 
(in descending order of frequency). High frequency re- 
current complaints about kit adequacy were not noted 
during the two year monitoring period; there were scat- 
tered references about the poor technical quality of the 
most frequently employed equipment; the medical kit 
content (might selectively be expanded to include anal- 
gm antiarrhythmics, antiemetics, and bronchodila- 
tors. 
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AD-A235 301/9/GAR PC A08/MF A01 
Aeronautical Systems Div., Wright-Patterson AFB, OH. 
Evaluation of the C/EC/KC-135 Ground Collision 
Avoidance System ye (Study 1). 

Final rept. Jan 90-Jan 9 

J. D. Rueb, and J. A. jalan Mar 91, 156p Rept 
no. ASD-TR-91-5004 


In support of the KC-135 Avionics modernization Pro- 
gram, subjective and performance data were collected 
in order to provide the Government and contractor en- 
conta with information needed in the design of a 

round Collision Avoidance System (GCAS) for all C/ 
EC/KC-135 aircraft. The GCAS will serve to alert the 
crew of an impending ground impact. This decision will 
be based on data collected from various aircraft sen- 


sors (e.g., radio altimeter). The GCAS, due to the 
downward looking nature of the radio altimeter, will not 
be as effective as a forward looking Terrain Following 
— (T Ae and —. only ote te lement this 
system. This evalua was a two-part 
study. Study 1 was comprised a for phases. 
Throughout the four phases, concerns and recommen- 
dations were forwarded to the — Program Office 
and to the Cubic Corporation. This resulted in modifi- 
pram the algorithm prior to the next phase of the 
evaluation. 
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AD-A235 352/2/GAR PC A03/MF A01 
= — and Radar Establishment, Malvern 
nglai 
ro’ 2 ero om Sesneaeh te hie Pesan 
tation of Flight Progress Data 
Memorandum rept. 
J. O. Cook, and D. A. Sey. Feb 91, 16p RSRE- 
MEMO-4460, DRIC-BR 116728 
Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


Advanced Air Traffic Control Systems are being de- 
sig ined to make full use of developments in Aircraft 
Fig ht Management Systems and Air-Ground Data 
s. Current flight progress displays do not represent 
in any detail the actions or intentions of aircraft. This 
memorandum describes a method of using automation 
and modern graphic displays to make the presentation 
be bn ig progress data more dynamic and easily under- 
s , 


151,120 
N91-22098/8/GAR 
Wichita State Univ., KS. 
Airline Quality Rating. 

B. D. Bowen, D. E. Headley, and J. R. Luedtke. Apr 
91, 128p NIAR-91-11 


An Airline Quality a tert scale is proposed that 
assesses the quality of the U.S. major airlines using 
comparable, objective, quantifiable, periodically pub- 
lished data that addresses customer satisfaction con- 
cerns. This data is not consumer opinion based, but 
has distinct performance characteristics that are . 
cifically attuned to the consumers point of view. 
AQR focuses on quantitative factors in order to pro- 
vide a more reliable and objective result in assessing 
service quality levels across all major domestic air- 
lines. The combining of quantifiable and readily avail- 
able data provides an objective starting point for moni- 
toring the quality of service an individual airline might 
be providing. 
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N91-22100/2/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 
-_— City, NJ. 
nt Service Automation System (FSAS) Model 1 
Ca (M1FC) Opera Test and Evalua- 
on (OT/E) Integra aa Test R 
F. Mackuse, W. Benner, and R. F. Havel. Apr 91, 
34p DOT/FAA/CT-TN90/45 


The Operational Test and Evaluation (OT&E)/Integra- 
tion Test of the Flight Service Automation System 
(FSAS), Model 1 Full Capacity (M1FC) was conducted 
at the Federal Aviation Administration Technical 
Center, July 23-27, 1991. The FSAS M1FC consists of 
three subsystems: the Aviation Weather Processor 
(AWP); the Flight Service Data Processing System 
tarosy and the Automated Flight Service Station 

(AFSS). The purpose of this testing was to verify Na- 
tional Airspace System (NAS) integration requirements 
of the subsystems and the ational effectiveness of 
the M1FC in meeting OT&E/integration test require- 
ments. It was concluded that the M1FC system re- 
quires corrections and/or modifications to satisfactori- 
ly meet a and operational requirements for 
effective performance in the NAS environment. Based 
on these conclusions, it was recommended that the 
deficiencies be corrected and the M1FC system be 
successfully retested prior to deployment. 
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N91-22101/0/GAR PC A04/MF fac 
Federal Aviation Administration, Atlantic City, NJ. Co 
cepts Analysis Div. 

Air Traffic Control : A Field Seoerr. 
Technical Report, Jan. 1990 - Jan. 1991. 

E. S. Stein. Mar 91, 57p DOT/FAA/CT: -TN90/60 


This study had two goals. First was the need to evalu- 
ate the Controller Memory Handbook using input from 
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current field controllers. The second goal was to 
gather data from field facilities concerning the impact 
of memory on the performance of controllers and how 
they went about trying to manage their memory re- 
sources in daily operations. Controllers agreed that 

was an important element in their work. They 


memory 
management i practicing what they were 
taught and using the tools provided in a consistant and 
conscientious manner. 


151,123 
N91-22102/8/GAR 
National 
on 


PC A05/MF A01 
Aeronautics and Space Administration, 
, VA. Langley Research Center. 
and Collision Avoidance System 
= Traffic Information 
(EDTH investigation Study. 


Ligne oy Report, Feb. - ry 1990. 
, D. Davis, W. Hollister, and J. A. 
Sennen Apr 91, 92p NAS 1.15: 104956, DOT/ 
FAA/RD-91/8, NASALTM-104956 
Contract F19628-85-C-0002 
Sponsored in Part by AF. 


The possibility of the Threat Alert and Collision Avoid- 
ance System (TCAS) traffic sensor and display being 
used for meaningful Cockpit Display of Traffic Informa- 
tion (CDTI) ications has resulted in the Federal 
Aviation Administration initiating a project to establish 
the technical and operational requirements to realize 
this potential. Phase 1 of the project is presented here. 
Phase 1 was organized to define specific CDT! appii- 
cations for the terminal area, to determine what has 
already been learned about CDT! meme a 
to these applications, and to define hoe 
quired to supply the remaining TCAS-COT 

for capacity benefit realization. The CDTI eaten 
examined have been limited to those appropriate to 
the final approach and departure phases of flight. 


151,124 

N91-22475/8/GAR PC A03/MF A01 

Stanford Univ., CA. 

Analysis of Routine Communication in the Air Traf- 
Control 


fic ; 

Final Report, Sep. 1989 - Aug. 1990. 

H. H. Clark, D. Morrow, and M. Rodvoid. Aug 90, 12p 
NAS 1.26:188116, NASA-CR-188116 

Contract NCC2-622 


The present project has three related goals. The first is 
to describe the organization of routine controller-pilot 
communication. This includes identifying the basic 
units of communication how they are organized 
into discourse, how controllers and pilots use lan- 
guage to achieve their goals, and what topics they dis- 
cuss. The second goal is to identify the type and fre- 
quency of problems that interrupt routine information 
transfer and prompt pilots and controllers to focus on 
the communication itself. The authors analyze the 
costs of these problems in terms of communication ef- 
ficiency, and the techniques used to resolve these 
problems. Third, the authors hope to identify factors 
associated with communication problems, such as de- 
peony from conventional air traffic control proce- 
lures. 


151,125 
N91-23052/4/GAR 
(Order as N91-23021/9/GAR, PC — 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

etardant, Crashworthy Aircraft 
Seat C 


L. A. Haslim, and P. T. Mcdonough. Mar 91, 7p 
In National Aeronautics and Space Administration, 
Technology 2000, Volume 1 p 254-259. 


A two page discussion of non-aerospace seating appli- 
cations and the design of NASA’s safety seat cushion- 
ing (SSC) is presented. The SSC was ined for 
both safety and comfort in order to replace polyure- 

thane cushioning which is flammable and produces 
lethal fumes upon combustion. The SSC is composed 
of advanced fabric reinforced composites and is light- 
weight, fire-retardent, and crashworthy. The seat 
design consists of central elliptical tubular spring sup- 
ports made of fire-resistant and fatigue-durable com- 
posites surrounded by a fire-blocking sheath. The 
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cushioning is made crashworthy by incorporating 
energy-absorbing, viscoelastic layers between the 
nested, elliptical-hoop springs. The design is intended 
to provide comfortable seating that meets aircraft- 
loading requirements without using the conventional 
a pete materials. The designs of an aircraft seat 
an yaa components of the SSC are also pre- 
sented. 


151,126 
PB91-910404/GAR PC A13/MF A02 
 — Transportation Safety Board, Washington, 


Aircraft Accident Report - Avianca, the Airline of 
Columbia, Boeing 707-321B, HK 2016, Fuel Exhaus- 
tion, Cove Neck, New York, January 25, 1990. 

30 Apr 91, 292p NTSB/AAR-91/04 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The report explains the crash of an Avianca Airlines 
Boeing 707-321B in Cove Neck, Long Island, New 
York, on January 25, 1990. The safety issues dis- 
cussed in the report are pilot responsibilities and dis- 
patch responsibilities regarding planning, fuel require- 
ments, and flight following during international flights; 
pilot-to-controller communications; air traffic control 
flow control procedures; and flightcrew coordination 
and English language proficiency of foreign crews. 
Recommendations concerning these issues were ad- 
dressed to the Federal Aviation Administration and the 
Departmento Administrativo de Aeronautico Civil 
(DAAC), Colombia. 


Marine & Waterway Transportation 


151,127 

N91-22097/0/GAR PC A0Q3/MF A014 
Materials Research Labs., Ascot Vale (Australia). 
Proposed Preparative Techniques for Manufacture 
of Marine Dye Marker. 

R. J. Swinton, and R. Gray. Apr 91, 17p MRL-TN- 
583, AR-006-337 

Original Contains Color Illustrations. 


A marine dye marker was developed. The laboratory 
scale manufacture is reviewed and its shortcomings 
are discussed. Techniques for large scale production 
are investigated and two are found to be suitable. 
These are based on pelletizing and granulating tech- 
nology and both require slight changes to the original 
formulation. 


Metropolitan Rail Transportation 


151,128 
MIC-91-02968/GAR PC E07/MF E01 
Ontario. Transportation Technology and Energy 
Branch. Rail and Advanced Transportation Systems 
Office, Toronto. 
Field testing of a prototype vision system for rail 
‘ofile measurement. 
. Leung. c1991, 55p 


A prototype vision system for ae rail profiles 
was tested on a section of the Toronto Transit Com- 
mission (TTC) subway system. The measurements 
made with the vision system were compared to those 
manually obtained by the TTC using a conventional 
profilometer. This report compares the vision-based 
and manual measurement data, presents findings and 
provides conclusions ae rg | the accuracy of the 
vision-based measurements. Recommendations are 
also made for future work. 


151,129 

MIC-91-02969/GAR PC E07/MF E01 
Ontario. Transportation Technology and Energy 
Branch. Rail and Advanced Transportation Systems 
Office, Toronto. 

Laboratory evaluation of a prototype vision 
system for automated rail profile measurement. 

D. Leung. c1991, 54p 


Currently, two machine vision systems are commer- 
cially available for the monitoring of rail wear, but these 
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are mainly designed for use on freight rail. While two 
major railroads and one transit property have installed 
these systems, there are concerns as to their accura- 
cy, reliability, and effectiveness, particularly for transit 
operations. To address some of these concerns, a test 
program was initiated in spring 1988. In this program, a 
prototype rail profile measurement system called 
RIMS (Rail Inspection and Measurement System), 
which had originally been designed for demonstration 
use in a stationary indoor environment, was adapted 
for operation on tracks and subjected to a series of 
track tests. This report reviews the capabilities of the 
RIMS, presents the findings of the test program, and 
provides suggestions for improvement in the technolo- 
gy and recommendations for further work. 


Pipeline Transportation 


151,130 

MIC-91-03220/GAR PC E07/MF E01 
Northern Pipeline Agency, Ottawa (Ontario). 

— Northern Pipeline Agency: Annual report 
1 ‘ 

c1990, 44p SSC-C88-1/1990, ISBN-0-662-58037-0 
Text in English and French (Bilingual). 


Includes overview of the Alaska Highway Gas Pipeline 
Project with a review of construction activity to date, 
and gas markets. Discusses developments affecting 
operations of the pre-build, U.S. and Canadian devel- 
opments for both the Eastern and Western legs, the 
Mackenzie Valley Pipeline, application of the bilateral 
agreement on procurement, and operations of the Ca- 
nadian and US ——— Agencies. Also reviews fi- 
nance, personnel, the Official Languages Plan and the 
Report of the Auditor General. 


Railroad Transportation 


151,131 

MIC-91-03058/GAR PC E12/MF E01 
National Transportation Agency of Canada. Rail Safety 
Branch, Ottawa (Ontario). 

Report of an inquiry under section 226 of the Rail- 
way Act: Collision of Canadian Pacific Limited 
extra 5986 south (train 972-14) with the rear of a 
yard movement headed by diesel unit CP 1565 at 
mileage 6.34 CP Rail’s Lanigan Subdivision, 
Regina, Saskatchewan, January 15, 1988. 

c1988, 123p 

Text in English and French (Bilingual). 


This report describes the investigation into the cause 
of a rail collision by CP Train No. 972 with the rear of a 
CP yard movement diesel near CP’s Lanigan Subdivi- 
sion in Regina, Sask. on Jan. 15, 1988. The accident, 
resulting in 2 deaths, injuries, and damages, is re- 
viewed in detail. The report includes an analysis of the 
accident and recommendations to the National Trans- 
portation Agency of Canada. 


Road Transportation 


151,132 
DE91010885/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Tomorrow’s clean and fuel efficient automobiles. 
Foreign trip report, March 24-March 29, 1991. 

G. Duleep. 16 Apr 91, 16p ORNL/FTR-3885 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Traveler attended the Conference on Tomorrow's 
Clean and Fuel Efficient Automobiles and participated 
in all the sessions concerning automotive technology. 
Traveler also attended some of the sessions that dealt 
with market factors and economic or regulatory meas- 
ures to provide energy conservation in the transporta- 
tion sector. Finally, traveler presented two papers, one 
on future fuel economy to 2010, and the second on the 
factors affecting transportation energy conservation in 
Asian countries. 


151,133 
DE91011700/GAR 
Argonne National Lab., IL. 
Three scenarios for electric and hybrid vehicle 
commercialization. 

M. J. Bernard, M. K. Singh, and K. Heitner. Nov 90, 
40p ANL/ESD/TM-13 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


Three electric and hybrid vehicle (EHV) market-pene- 
tration scenarios are developed for 1995, 2000, 2005, 
and 2010. The first scenario is intended to maximize 
the substitution of electricity for gasoline in the 101 
metropolitan areas of the US that are nonattainment 
areas for ozone; by 2010, 12 million EHVs are project- 
ed to be operating in those areas. The second scenar- 
io focuses on the nine metropolitan areas with the 
worst ozone problems and projects six million electric 
vehicles in the nine areas by 2010. The third scenario, 
like the first, projects 12 million EHVs in operation by 
2010 but distributes the vehicles to all metropolitan 
Statistical areas. The vehicles are distributed to the 
metropolitan areas as a function of area population 
and off-peak marginal cost of electricity for the local 
power pool. The scenarios contain several different 
EHV cars, vans, and trucks (differences include battery 
type, ac or dc drive, and hybrid or straight electric 
mode). Daily electricity consumption is calculated for 
each metropolitan area for the country by scenario 
year. 5 refs., 2 figs., 2 tabs. 


151,134 

MIC-91-02939/GAR 

Road Safety, Ottawa (Ontario). 
Analysis of the results of a survey of heavy-truck 
brakes. 

W. Ng. c1988, 93p 

French ed. 91-02940/1. 


This report analyzes the results of a survey of heavy- 
truck brakes which took place in Canada in 1986. The 
survey, conducted at 11 weigh stations in seven prov- 
inces, consisted of brake inspection and driver inter- 
views. A total of 1511 vehicles were inspected. The 
report presents the fitment rates of front-axle brakes 
and automatic slack adjusters, and the condition of all 
the brakes inspected. Driver preferences and opinions 
—— the use of front-axle brakes are also report- 


PC E07/MF E01 


151,135 

MIC-91-02953/GAR 

Road Safety, Ottawa (Ontario). 
School bus seat development study. 
G. N. Farr. c1987, 8ip 


This report describes a study undertaken in 1986 to 
investigate five different types of seat belt systems on 
school buses -- contoured padded seat back and lap 
belt, less aggressive seat back and lap belt, rearward 
facing seat with lap belts, three-point restraint system, 
and multi-point restraint system. Both a summary and 
more detailed technical report of the study are given. 


PC E07/MF E01 


151,136 

MIC-91-03013/GAR PC E12/MF E01 
British Columbia. Ministry of Transportation and High- 
ways, Victoria. 

Summary of expenditures, 1988-89. 

Annual publication. 

c1990, 159p 


Compares revenues and expenditures of the Ministry 
of Transportation and Highways, year over year, and 
details expenditures for the fiscal year ended March 
31, 1989 by appropriation, by responsibility centre, and 
by electoral district. 


151,137 

MIC-91-03313/GAR PC E07/MF E01 
Alberta. Automotive Working Committee, Edmonton. 
Discussion paper on the automotive industry. 
c1991, 59p 


In this discussion paper, the Working Committee pro- 
poses a series of regulatory standards for the protec- 
tion of the consumer in the automotive marketplace. 
The four principal areas of concern are: Requirements 
for entry into the marketplace, information disclosure 
by businesses, post-transaction protection, and leas- 
ing motor vehicles. The Committee's paper is divided 
into five main sections: Model of automotive regulatory 





board, licensing, complaint resolution, compensation 
fund, and public education. Each section ins with 
an overview of the concepts and reasoning the Com- 
mittee used in reaching its recommendations. 


151,138 

MIC-91-03382/GAR PC E07/MF E01 
Ontario. Ministry of Transportation and Communica- 
tions. Research and Development Branch, Toronto. 
Guidelines no. 3 for extra-heavy oversize/over- 
weight permits. 

A. C. Agarwal. c1987, 16p 


These guidelines apply to the special oversize/over- 
weight permit vehicles which exceed the weight limits 
of Categories A, B, and C in the Guidelines No. 2. 
These guidelines set out travel restrictions and the 
maximum permissable load for bridges and pave- 
ments. 


151,139 

MIC-91-03386/GAR PC E07/MF E01 
Ontario. Ministry of Transportation and Communica- 
tions. Research and Development Branch, Toronto. 
Weight control in logging trucks. 

A. C. Agarwal. c1987, 48p 


During the fall of 1986, the raw forest products industry 
in the Northwestern Region demanded that axle 
weight control be removed from logging trucks, and 
that they be allowed to carry as much load as may be 
within legal length and height limits on such trucks. A 
preliminary study was conducted in December 1986 
which showed that removing the axle weight control 
would seriously undermine the weight enforcement 
program and would not be technically acceptable. The 
1986 study raised the questions of axle overload and 
the proper _ vehicle weight limit to ensure that the 
axles would not be overloaded. This study was under- 
taken to answer these questions, using data from a 
survey on existing truck configurations around Thun- 
der Bay. This report contains the results of that survey 
and recommendations from the study. 


151,140 

PB91-193581/GAR PC A08/MF A01 
Illinois Universities Transportation Research Consorti- 
um, Chicago. 

Investigation of the Implementation of Weigh-in- 
Motion Operation in Illinois. Phase 1. 

Final rept. Apr 88-Mar 89. 

S. A. Mumayiz, and R. M. Michaels. Mar 89, 171p 
FHWA/IL/RC-006 

Supersedes PB90-216599. Prepared in cooperation 
with lilinois Univ. at Chicago Circle. Urban Transporta- 
tion Center. Sponsored by Federal Highway Adminis- 
tration, Springfield, IL. Illinois Div., and Illinois State 
Dept. of Transportation, Springfield. 


The purpose of the study was to address the Depart- 
ment’s concern about (1) making weigh-in-motion 
(WIM) equipment operate satisfactorily upon installa- 
tion and (2) enhancing data consistency as compared 
to static-weigh operations. In order to address these 
concerns current Department practice with portable 
WIM was revi d and evaluated. Data previously col- 
lected by the Department with both portable and per- 
manent equipment was analytically evaluated as was 
the steering axle weights in static versus dynamic situ- 
ations. Finally, an evaluation was made of data collect- 
ed with portable WIM during calibration, testing and 
operation. 





151,141 

PB91-193615/GAR PC A07/MF A01 
Ohio Univ., Athens. Dept. of Industrial and Systems 
Engineering. 

Post Delineator Mechanical Fatigue Evaluation. 
Final rept. 

H. T. Zwahlen. Apr 89, 136p FHWA/OH-89/015 

See also PB91-200386. Sponsored by Federal High- 
way Administration, Columbus, OH. Ohio Div., and 
Ohio Dept. of Transportation, Columbus. 


The mechanical fatigue performance to sinusoidal hor- 
izontal oscillations (at natural frequency of the post de- 
lineator test specimen, 16 inches free length) was in- 
vestigated for four types of post delineators. One was 
an x-shaped post made of a polycarbonate material, 
two were fiberglass reinforced thermoplastic posts (T- 
shape and C-shape) and one was a round polyethyl- 
ene tube. Three post delineator test specimens were 
tested for new post, post put into the ground and 
driven over once with the rear tire of a slow driving 


tractor, post driven over twice (in same direction) and 
post driven over three times. The results indicate that 
the x-s polycarbonate material post breaks off 
after a relatively low number of cycles (less than 
150,000), while the two fiberglass reinforced posts sur- 
vive 5 million cycles and show moderate damage 
(cracks), but still not excessive static horizontal deflec- 
tion when subjected to a 1.5 kg horizontal pull force. 
The round polyethylene post also survives 5 million 
cycles and shows on some test specimens some 
cracks on the portion of the tube which is inside the 
holding fixture. For all four post types tested there ap- 
pears to be a rather small detrimental effect in terms of 
the number of times a post was slowly driven over and 
its subsequent fatigue performance. 


151,142 
PBS1-196923/GAR PC A09/MF A02 


= State Univ., Columbus. Engineering Experiment 
tation. 

Si of Accident Experience in Construction and 
Maintenance Zones. Final Report. 

— Dec 90, 193p EES-732, FHWA/OH-90/ 


Portions of this document are not fully legible. Spon- 
sored by Federal Highway Administration, Columbus, 
Hoe ono Div., and Ohio Dept. of Transportation, Co- 
lumbus. 


The objective of the study was to identify means by 
which improved traffic control can improve traffic 
safety at work zones. The study included review of in- 
dividual accident reports at nine construction sites. 
The accident reports often indicated that specific traf- 
fic control procedures and standards needed to be im- 
proved. Recommended improvements in traffic control 
standards and practices are documented in the study. 


151,143 

PBS1-200444/GAR PC A03/MF A01 

Illinois Univ. at Urbana-Champaign. Dept. of Civil Engi- 

neering. 

Illinois Pavement Feedback Data and Management 
stem. Final Report. 

Civil engineering series (Research). 

M. |. Darter, and J. P. Hail. Aug 90, 32p UILU-ENG- 

91-2003, TRANSPORTATION ENGINEERING SER- 

63, FHWA/IL/UI-231 

Report on Illinois Cooperative Highway Research Pro- 

gram Ser-231. Sponsored by Federal Highway Admin- 

istration, Springfield, IL. Illinois Div., and Illinois State 

Dept. of Transportation, Springfield. 


The Interstate highway system is ‘the most critical life- 
line of the economy in the nation as well as Illinois.’ 
The vital transportation facility carries more than fifty 
percent of all goods shipped by bad in Illinois. 
Most of the system was built in the 1960’s and 1970's 
and due to its age and heavy truck traffic, is currently 
experiencing considerable deterioration and requiring 
large rehabilitation funding. The Illinois Pavement 
Feedback Data and Management System (IPFS) was 
developed to assist administrators, planners and engi- 
neers of IDOT in managing the strategic transportation 
system. The report provides an overview of the capa- 
bilities of IPFS. Two major components of IPFS in- 
clude: (1) A comprehensive lilinois Interstate highway 
pavement database of over 500 sections; and (2) Pro- 
cedures for retrieval and analysis of information 
through direct user queries, menu-driven automated 
database reports and analysis programs for pavement 
evaluation and rehabilitation and determining multi- 
year pavement funding needs. For example, several 
useful analysis results were obtained using the data- 
base including traffic loading trends and the perform- 
ance of JRCP, CRCP and A —, over the past 30 
years. Results obtained from the IPFS study provide 
several valuable tools for use by IDOT personnel in 
managing the Interstate highway network into the 
1990’s and beyond. 


151,144 

PBS1-207449/GAR PC AOS/MF AO1 
Mitsubishi Motors Corp., Tokyo (Japan). 

Mitsubishi Motors Technical Review, No. 2, 1990. 
c1990, 84p 

See also PB91-207456 and PB91-207464. 


Contents: Application of Plastic Model Testing to 
Weight Reduction of Body Work; Basic Study on Truck 
Frame Torsional Stiffness; Stability of Heavy-Duty Ar- 
ticulated Vehicles ae The Effect of Fuel 
Injection Pressure on Diesel Engine Performance; 
IMEP Estimation from Instantaneous Crankshaft 
Torque Fluctuation; Development of High-Strength 
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Carburized Gear Steels; Development of a Visual 
Sensor System for the Automobile Production Line; 
Application of the Evaporative Pattern Casting Proc- 
ess. 


151,145 


PB91-207456/GAR 

(Order as PB91-207449/GAR, PC A05/MF 

A01) 

Mitsubishi Motors Corp., Tokyo (Japan). 
Development of High-Strength 
Steels. 
Y. Taniguchi, and H. Ihara. c1990, 8p 
A oy Mitsubishi Motors Technical Review, n2 p53-60 


Gear 


For the purpose of improving the fatigue strength, 
impact strength of gear tooth roots, and rolling fatigue 
life of gear tooth surfaces, a high-strength gear steel 
was developed which exhibits reduced intergranular 
oxidation of the carburized layer surface as well as a 
reduced troostite structure layer of the carburized sur- 
face. This newly developed steel has a reduced con- 
tent of the alloy elements Si, Mn and Cr, which are 
prone to oxidation, with the resultant loss of hardenabi- 
lity compensated for by Ni and Mo. With such a com- 
position, this steel’s intergranular oxidation and troos- 
tite structure layer surface can be greatly reduced with 
ordinary gas carburization. All the processes from the 
alloy design of the material through the bench tests of 
parts made from it were conducted and a great im- 
provement in the fatigue life of differential and trans- 
mission gears over that of conventional ones was 
achieved. 


151,146 


PB91-207464/GAR 

(Order as PB91-207449/GAR, PC we 

01) 

Mitsubishi Motors Corp., Tokyo (Japan). 
Application of the Evaporative Pattern Casting 
Process. 
A. Yoshikawa, and S. Izui. c1990, 8p 
~~ in Mitsubishi Motors Technical Review, n2 p70-77 
1990. 


The Evaporative Pattern Casting process has numer- 
ous advantages compared with the conventional 
bonded-sand casting process. It includes the advan- 
tage of requiring no cores, and consequently no cast- 
ing fin is generated and finishing work is minimized. As 
a result, it offers cost reductions in casting. The paper 
introduces the points of production engineering which 
resolved various problems peculiar to this process and 
the characteristics of EPC-cast iron in contrast with 
those of bonded-sand casting. 


151,147 


PB91-917002/GAR PC A09/MF AO1 
National Transportation Safety Board, Washington, 
DC. Bureau of Safety Programs. 

Safety Study - Transport of Hazardous Materials 
by Rail. 

16 May 91, 191p NTSB/SS-91/01 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The National Transportation Safety Board conducted 
investigations of 45 selected railroad accidents or inci- 
dents that occurred during a 1-year period that began 
in March 1988, and reviewed reports of its past major 
accident investigations and special studies related to 
the transport of hazardous materials by rail, studies 
performed by other organizations, and the training on 
hazardous materials provided by some rail carriers. 
The safety issues discussed in the report are the ade- 
quacy of the protection provided by some tank cars for 
the risks associated with certain products transported 
in these tank cars; emergency response planning for 
railroad accidents involving hazardous materials; and 
training of railroad personnel in the handling of a haz- 
ardous materials emergency. Recommendations con- 
cerning these issues were made to rail carriers, rail- 
road industry associations, public safety groups, and 
Federal agencies. 
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151,148 
MIC-91-02927/GAR PC E12/MF E01 
Road Safety, Ottawa (Ontario). 

Attention and performance while driving with aux- 
iliary in-vehicle di Ss. 

Y. |. Noy. c1990, 147p 


This study reports on a series of three experiments 
conducted to investigate basic human factor issues re- 
lating to the design and use of auxiliary in-vehicle dis- 
plays. The three tasks measuring driver attention and 
performance involved: 1) spatial perception tasks on a 
CRT display in conjunction with driving simulation; 2) a 
verbal memory task in conjunction with driving simula- 
tion; and 3) monetary rewards for performance of 
memory tasks in conjunction with driving simulation. 
The reported results of these experiments clarify theo- 
retical considerations for the development of ergono- 
mic design guidelines for automotive driver information 
systems. 


151,149 

MIC-91-02930/GAR PC E07/MF E01 
Saskatchewan. Family Foundation, Regina (Canada). 
Child safety: Children should be seen, not hurt. 
c1991, 25p 


This booklet provides information for the consumer on 
the selection and safe use of a variety of children’s 
equipment. It also provides information on accident 
prevention, safety checklists, potential hazards and 
how to avoid them. Topics covered include: Toys, high 
chairs, baby walkers, safety gates, car seats, hazard- 
ous household substances, household accident case 
studies, and playgrounds. A safety quiz concludes the 
publication. 


151,150 
MIC-91-02938/GAR PC E17/MF E01 
Road Safety, Ottawa (Ontario). 

Concern for road safety: A national survey of driv- 


ers. 
©1987, 213p 


The national concern for road safety survey was con- 
ducted to provide information about Canadians’ con- 
cern for traffic safety, perceptions of the danger in- 
volved in various driving situations, perceptions of the 
effectiveness of alternative countermeasures, willing- 
ness to pay for optional vehicle safety features, and 
attitudes toward automatic restraint systems and day- 
time running lights. A total of 2207 randomly selected 
Canadians of legal driving age were interviewed in 
March, 1986 concerning these issues. This report pre- 
sents the results for each item in the survey, in most 
cases tabulated by province, sex, age group, and level 
of education of respondent. 


151,151 

MIC-91-02945/GAR 

Road Safety, Ottawa (Ontario). 
Alcohol use by persons fatally injured in motor ve- 
hicle accidents, 1985. 

~ - Donelson, P. J. Walsh, and G. C. Haas. c1986, 
110p 


This report briefly describes a project to collect and 
computerize data on alcohol use by persons fatally in- 
jured in motor vehicle accidents in 7 provinces of 
Canada. It presents these findings in numerical tables 
as an overview for current and recent years. Appendi- 
ces include various detailed statistical breakdowns. 


PC E12/MF E01 


151,152 

MIC-91-02947/GAR 

Road Safety, Ottawa (Ontario). 
Analysis of Canadian school bus accident records, 
1982/83-1984/85. 

P. A. Gutoskie. c1987, 65p 

French ed. 91-02946/1. 


This publication summarizes all police records of road 
accidents involving school buses in Canada for 1982- 
83 through 1984-85. The principal objectives of this 
study are to provide the most current national esti- 
mates of school bus collisions and resulting casualties, 
and to summarize the more relevant environmental, 
victim, driver and vehicle characteristics of school bus 
accidents during this three-year period. 


PC E07/MF E01 


151,153 
MIC-91-02948/GAR 
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PC E07/MF E01 


Road Safety, Ottawa (Ontario). 
Investigation of ‘sudden acceleration’ incidents. 
P. Marriner, and J. Granery. c1988, 46p 


This report discusses the history of various govern- 
ment bodies’ involvement in the investigation of 
sudden acceleration incidents in vehicles, the results 
of studies and investigations, and the present position 
of governments and manufacturers concerning these 
incidents. Section 1 of the report provides technical 
background to the phenomena of sudden accelera- 
tion; section 2 summarizes previous investigations. 


151,154 

MIC-91-02952/GAR 

Road Safety, Ottawa (Ontario). 
Public Forum on Occupant Restraints: Proceed- 
ings (1987: Ottawa, Ont.). 

c1987, 199p 


This document presents a summary of the Public 
Forum on Occupant Restraints called by the Transport 
Minister following the release of a discussion paper on 
policy review of this subject. The Forum program is re- 
printed, followed by a list of conference participants, 
followed by a summary of each of the conference ses- 
sions. The full text of presentations at each session is 
included in the annexes. 
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MIC-91-03235/GAR PC E07/MF E01 
Saskatchewan. Vital Statistics, Regina (Canada). 
Saskatchewan accident statistics, 1987. 

Annual publication. 

c1989, 60p 


In graph and tabular form, this annual publication pre- 
sents the 1987 accident statistics for the province of 
Saskatchewan. The first two sections of the report 
deal with mortality and hospital admissions respective- 
ly. The third section focusses on motor vehicle acci- 
dents, while the fourth provides information on inter- 
provincial comparisons. The final section lists popula- 
tion data from 1964 to 1989. Detailed listings of mortal- 
ity and hospital data by individual are provided in the 
appendices. 
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MIC-91-03254/GAR PC E12/MF E01 
Transportation Safety Board, Ottawa (Ontario). 
Aviation occurrence reports, issue 11. 

c1991, 166p SSC-TU2-3/11E 

French ed. 91-03253/2. 


On March 29, 1990, the Transportation Safety Board 
of Canada took over the responsibilities of the Canadi- 
an Aviation Safety Board (CASB). These reports were 
completed by the CASB prior to the changeover. The 
publication contains reports on CASB investigations, 
findings, and recommendations adopted by the Board 
and occurrence briefs for aviation occurrences in 
Canada involving Canadian or foreign-registered air- 
craft. Reports are categorized by aircraft type (fixed- 
wing conventional, rotary-wing, and other, including 
amateur-built, ultralights, gliders, and balloons). Re- 
ports are indexed by aircraft manufacturer and type 
and by province/territory of occurrence. Each report 
includes information on the aircraft, pilot hours ac- 
quired on all types of aircraft, injuries sustained, a sum- 
mary of the narrative of the incident, findings, and 
safety action. 
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MIC-91-03359/GAR 

Road Safety, Ottawa (Ontario). 
Child restraint use in Canada: 1989 survey data. 
Annual publication. 

c1989, 15p 

Text in English and French (Bilingual). 


PC E07/MF E01 


This leaflet presents the results of the 4th national 
survey of child occupant restraint use conducted in 
October 1989 at 130 sites across Canada. A brief tex- 
tual summary is given for each of five summary tables: 
Type of restraint used by age, appropriate restraint use 
by province and age, proper use of appropriate re- 
straints by province and age, use of child restraint sys- 
tems for young children, and overall proper use of re- 
straints by province and age. 


151,158 
MIC-91-03360/GAR 
Road Safety, Ottawa (Ontario). 


PC E07/MF E01 


Preliminary fatality statistics, 1990. 
Annual publication. 
c1991, 6p 


This statistical leaflet summarizes the 1990 highway 
fatality statistics for all provinces and territories. 
Tables present: Preliminary fatality statistics by month, 
road user classes and month, road user classes and 
province/territory, national trends in monthly fatalities, 
and total fatalities. 
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MIC-91-03361/GAR 

Road Safety, Ottawa (Ontario). 
Estimates of shoulder seat belt use from annual 
surveys, 1990. 

Annual publication. 

c1991, 5p 


PC E07/MF E01 


This statistical leaflet provides the 1990 results of the 
annual survey of seat belt use in all provinces. Tables 
present figures for pmey F of car drivers wearing 
seat belts, shoulder seat belt use by type of vehicle, 
and shoulder seat belt use by road type. 
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N91-22099/6/GAR PC A06/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Human Factors Relating to Escape and Survival 
from Helicopters Ditching in Water. 

C. J. Brooks. cFeb 91, 125p AGARD-AG-305(F), 
ISBN-92-835-21 16-1 

Text in French. English Language Document Was An- 
nounced as N90-13358. 


The worldwide incidence of military and civilian over- 
water helicopter accidents and the problems related to 
survival are described. Typical accident scenarios are 
reviewed from the moment the occupant steps on- 
board a helicopter to the pre-flight briefing through to 
the accident itself, to the difficulties with escape (com- 
monly from underwater and in darkness), to the rescue 
and return safely to dry land. Improvements to 
crashiworthiness and life support equipment in current 
in-servive and future helicopters are proposed. A sylla- 
bus for underwater escape training is also discussed. 
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PB91-201277/GAR PC A03/MF A01 

oe Corp., Washington, DC. Engineering Systems 
iv. 

Specifications for the Collection and Storage of 

Crash Test Data. Volume 2. 

Final rept. Jun 88-Jan 91. 

N. Santelli, S. Basu, C. C. Chou, S. Chandraeskhar, 

and K. Hancock. Mar 91, 469 FHWA/RD-91/039 

Contract DTFH61-88-Z-00039 

See also Volume 1, PB91-201285. Sponsored by Fed- 

eral Highway Administration, McLean, VA. Office of 

Safety and Traffic Operations Research and Develop- 

ment. 


The report presents a set of recommended specifica- 
tions for the collection and storage of crash test data. 
The data specifications presented in the report provide 
guidelines for the format of the processed data, for as- 
sembling data from various crash tests conducted by 
different testing agencies, and transmitting the data to 
the Federal highway Administration for archiving. Cur- 
rent procedures for collecting and yom, over test 
data by six leading testing agencies in the Nation were 
reviewed. Testing personnel from these agencies were 
then consulted for their views on additional data re- 
quirements, and collection and storage methodologies 
for three distinct test classification: acceptance, devel- 
opmental, and research. Finally, a state-of-the-art 
study was conducted on various data acquisition sys- 
tems and storage media. The results of the investiga- 
tion were compiled in the form of a set of recommend- 
ed specifications and a standard data disk. The latter 
contains a test information header file consisting of 65 
data fields in five categories: header, appurtenance, 
vehicle, test conditions and test evaluation. To facili- 
tate the creation of the information header file, a data 
base application program named HEADER was devel- 
oped in the dBase IV environment. Further, a second 
peg oc program named Test Data Header Genera- 
tor (TDHG) was developed in Quick BASIC for append- 
ing the header segment of the information file to the 
appropriate data channel files. This is volume II of a 
two-volume report. 
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— Corp., Washington, DC. Engineering Systems 
V. 


ications for the Collection and Storage of 
Crash Test Data. Volume 1. Final Report. 
N. Santelli, S. Basu, C. C. Chou, S. Chandrasekhar, 
and K. Hancock. Mar 91, 28p FHWA/RD-91/038 
Contract DTFH61-88-Z-00039 
See also Volume 2, PB91-201277. Sponsored by Fed- 
eral Highway Administration, McLean, VA. Office of 
Safety and Traffic Operations Research and Develop- 
ment. 


The report presents a set of recommended specifica- 
tions for the collection and storage of crash test data. 
The data specifications presented in the report provide 
guidelines for the format of the processed data, for as- 
sembling data from various crash tests conducted by 
different testing agencies, and transmitting the data to 
the Federal Highway Administration for archiving. Cur- 
rent procedures for collecting and Lege Aine test 
data by six leading testing agencies in the Nation were 
reviewed. Testing personnel from these agencies were 
then consulted for their views on additional data re- 
quirements, and collection and storage methodologies 
for three distinct test classification: acceptance, devel- 
opmental, and research. The results of the investiga- 
tion were compiled in the form of a set of recommend- 
ed specifications and a standard data disk. The latter 
contains a test information header file consisting of 65 
data fields in five categories: header, appurtenance, 
vehicle, test conditions and test evaluation. To facili- 
tate the creation of the information header file, a data 
base application program named HEADER was devel- 
oped in the dBase IV environment. Further, a second 
application program named Test Data Header Genera- 
tor (TDHG) was developed in Quick BASIC for append- 
ing the header segment of the information file to the 
appropriate data channel files. This is volume | of a 
two-volume report. 
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PB91-916604/GAR PC A04/MF AO1 
— Transportation Safety Board, Washington, 


Transportation Safety Recommendations Adopt- 
ed during the Month of April, 1991. 

Apr 91, 65p NTSB/REC-91/04 

Paper copy available on Standing Order, deposit ac- 
count required (Minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The publication contains safety recommendations in 
highway and marine modes of transportation adopted 
by the National Transportation Safety Board during the 
month of April, 1991. 


General 
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DE91010813/GAR 
Argonne National Lab.., IL. 
a” role of maglev in short-haul airline oper- 
ations. 

L. R. Johnson. 1991, 16p ANL/CP-72295, CONF- 
9104211-1 

Contract W-31109-ENG-38 

Electro international conference and exhibition, New 
York, NY (USA), 16-18 Apr 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


PC A03/MF A01 


Intercity travel is predominately by commercial air 
transport. However, airports are becoming increasingly 
congested at a time when there is often substantial 
local opposition to the expansion of airport infrastruc- 
ture because of the environmental impacts. This paper 
explores the potential for integrating high-speed 
maglev systems into the airport infrastructure, but 
more importantly into airline operations. 7 refs., 2 figs. 
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MIC-91-03372/GAR PC E12/MF E01 
National Transportation Agency of Canada, Ottawa 
(Ontario). 

National Transportation Agency of Canada: 
Annual report 1990. 

1991, 152p SSC-TW1-1/1990, ISBN-0-662-58067-2 
Text in English and French (Bilingual). 


URBAN & REGIONAL TECHNOLOGY & DEVELOPMENT 
Fire Services, Law Enforcement, & Criminal Justice 


The Agency supports the implementation of national 
tranportation policy through the economic regulation 
of carriers and modes of transportation that come 
under federal jurisdiction. This report gives the respon- 
sibilities and authority of the Agency; brief biographies 
of the members; highlights of the year; activities of the 
branches (dispute resolution, market entry and analy- 
sis, tranportation subsidies); activities of regional of- 
fices; and activities of internal branches. 


URBAN & REGIONAL 
TECHNOLOGY & 
DEVELOPMENT 


Communications 
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MIC-91-03065/GAR PC E12/MF E01 
Department of Communications, Ottawa (Ontario). 
Canada. Communications Canada: Annual report 
1989-90. 

c1991, 168p SSC-CO1-1990, ISBN-0-662-58072-9 
Text in English and French (Bilingual). 


The Department is reponsible for the management 
and activities of its associated agencies and Crown 
corporations which all cover different aspects of com- 
munications in Canada. This report reviews policy ini- 
tiatives in broadcasting, telecommunications, foreign 
investment in cultural industries, a review of postal 
subsidies for publications, museums and heritage, 
copyright, status of the artist, and a profile of arts con- 
sumers. International activities highlighted include 
International Telecommunication Union activities, 
trade policy, and film and television co-production 
agreements. Discussion covers support programs 
such as the Cuitural Initiatives Program, Movable Cul- 
tural Property Program, insurance for travelling pro- 
grams, and several other development programs. Re- 
search, development and technology transfer activi- 
ties include information on high-definition television, 
digital broadcasting and signal processing, and on 
microwave propagation as undertaken at the Commu- 
nication Research Centre. Also discussed are projects 
at the Canadian Workplace Automation Research 
Centre, and the Canadian Conservation Institute as 
well as work with partners. 


Emergency Services & Planning 
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DE91010751/GAR 

Oak Ridge National Lab., TN. 
Regional evacuation modeling: A state-of-the-art 
review. 

F. Southworth. Mar 91, 73p ORNL/TM-11740 
Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Regional evacuation modeling is treated as a five step 
process: involving vehicle trip generation, trip depar- 
ture time, trip destination, and trip route selection mod- 
eling, supplemented by plan set-up and analysis pro- 
cedures. Progress under each of these headings is re- 
viewed and gaps in the process identified. The poten- 
tial for emergency planners to make use of real time 
traffic data, resulting from the recent technical and 
economic revolutions in telecommunications and infra- 
red traffic sensing, is identified as the single greatest 
opportunity for the near future; and some beginnings in 
the development of real time dynamic traffic modeling 
specifically geared to evacuation planning are high- 
lighted. Significant data problems associated with the 
time of day location of large urban populations repre- 
sent a second area requiring extensive research. A 
third area requiring much additional effort is the trans- 
lation of the considerable knowledge we have on 
evacuee behavior in times of crisis into reliable quanti- 
tative measures of the timing of evacuee mobilization, 
notably by distance from the source of the hazard. 
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Specific evacuation models are referenced and cate- 
— by method. Incorporation of evacuation model 
= into the definition of emergency planning zone 


indi 
boundaries is also discussed. 90 refs., 8 figs., 1 tab. 


151,168 
DE91772036/GAR PC A03/MF A01 
Vattenfall Utveckling A.B., Aelvkarieby (Sweden). 

ning i rosteidade 


) av 

(Studies of gas flow in grate fired boilers). 

Ft — and R. Tryman. 22 Jan 91, 47p SV-VU- 
In Swedish. 

U.S. Sales Only. 


As a first step towards understanding the gas flow in a 
grate fired boiler, the isothermal flow in a water model 
has been studied. Laser-Doppler velocimetry of mean 
velocities and turbulence was performed in two coordi- 
nate directions at about 230 points. The FLUENT pro- 
gram was used for numerical calculations of the flow in 
the model, and an acceptable agreement with the 
measurements was achieved. (L.E.). 
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MIC-91-03326/GAR PC E07/MF E01 
Alberta Public Safety Services, Edmonton. 

Alberta Public Safety Services: Annual report 
1989-90. 

c1990, 40p 


The Agency has a mandate to promote public safety, 
and to ensure that the government is prepared to 
handle emergencies and disasters. It also overlooks 
the movement of dangerous materials on the roads. 
This document provides reports from the Agency’s di- 
visions and includes appendices on matters such as 
assistance programs and training statistics. 


Environmental Management & 
Planning 


151,170 

MIC-91-03107/GAR PC E12/MF E01 
Inland Waters Directorate, Ottawa (Ontario). Water 
Quality Branch. 

Canadian water quality guidelines for metribuzin. 
Scientific series no. 179. 

B. D. Pauli, R. A. Kent, and M. P. Wong. c1990, 104p 
SSC-EN36-502/179E, ISBN-0-662-18370-3 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


This publication summarizes a review of literature con- 
cerning the uses, sources to the environment, environ- 
mental fate and behaviour, and toxicity of the triazine 
herbicide metribuzin and its effects on raw drinking 
water supply, freshwater aquatic life, agricultural water 
uses, recreational water quality and aesthetics, and in- 
dustrial water supplies. The report includes guidelines 
for metribuzin for these specific water uses. 


Fire Services, Law Enforcement, & 
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PB91-507640/GAR CP T12 
Federal Emergency Management Agency, Gaithers- 
burg, MD. Management Information and Systems Div. 
National Fire Incident Reporting System (NFIRS) 
Data Base, 1989 (Master File). 

Data file. 

1989, mag tape FEMA/DF/MT-91/001 

System: SPERRY 1160. Approximate _ bytes: 
244,812,888. See also PB91-507657, PB91-507665, 
and PB90-501420. 

Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is TO9. 


The U.S. Fire Administration established the National 
Fire Incident Reporting System (NFIRS) for the collec- 
tion of fire incident and fire casualty data on a nation- 
wide basis. NFIRS is the center of the National Fire 
Data Center’s program which has as one of its primary 
goals, assisting state and local government and other 
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critical groups in the development of their own fire data 
systems, and in the use and interpretation of their data. 
NFIRS contributes to the second major goal of the 
Data Center, as well: this is to determine the magni- 
tude and characteristics of the U.S. fire problem in suf- 
ficient detail and accuracy to guide fire protection deci- 
sions of various levels of government and the private 
sector, and help identify solutions to the problems 
identified. 
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PBS1-507657/GAR CP T05 
Federal Emergency Management Agency, Gaithers- 
bu. MD. Management Information and Systems Div. 
National Fire Incident Reporting System (NFIRS) 
Data Base, 1989 (Incident File). 


Data file. 

1989, mag FEMA/DF/MT-91/002 
System: SPERRY 1160. Approximate bytes: 
135,172,944. See also PB91-507640, PB91-507665, 
and PB90-501438. 

Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T04. 


The U.S. Fire Administration established the National 
Fire Incident Reporting System (NFIRS) for the collec- 
tion of fire incident and fire casualty data on a nation- 
wide basis. NFIRS is the center of the National Fire 
Data Center’s program which has as one of its primary 
goals, assisting state and local government and other 
critical groups in the development of their own fire data 
systems, and in the use and interpretation of their data. 
NFIRS contributes to the second major goal of the 
Data Center, as well: this is to determine the magni- 
tude and characteristics of the U.S. fire problem in suf- 
ficient detail and accuracy to guide fire protection deci- 
sions of various levels of government and the private 
sector, and help identify solutions to the problems 
identified. 
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PBS$1-507665/GAR CP T03 
Federal Emergency Management Agency, Gaithers- 
burg, MD. Management Information and Systems Div. 
National Fire Incident Reporting System (NFIRS) 
Data Base, 1989 (Equipment/Casualty File). 

Data file. 

1989, mag tape FEMA/DF/MT-91/003 

System: SPERRY 1160. Approximate bytes: 
71,189,856. See also PB91-507640, PB91-507657, 
and PB90-501446. 

Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T03. 


The U.S. Fire Administration established the National 
Fire Incident Reporting System (NFIRS) for the collec- 
tion of fire incident and fire casualty data on a nation- 
wide basis. NFIRS is the center of the National Fire 
Data Center’s program which has as one of its primary 
goals, assisting state and local government and other 
Critical groups in the development of their own fire data 
systems, and in the use and interpretation of their data. 
NFIRS contributes to the second major goal of the 
Data Center, as well: this is to determine the magni- 
tude and characteristics of the U.S. fire problem in suf- 
ficient detail and accuracy to guide fire protection deci- 
sions of various levels of government and the private 
sector, and help identify solutions to the problems 
identified. 
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MIC-91-03202/GAR 

Ontario. Ministry of Housing, Toronto. 
Ontario. Ministry of Housing: Annual report 1989- 


90. 
c1990, 68p 
Text in English and French (Bilingual). 


This annual report provides information on the housing 
supply policy and rent review, the Ontario Buildings 
Branch, the Ontario Housing Corporation, the social 
housing —¢ and the corporate resources manage- 
ment wing. Financial statements conclude the docu- 
ment. 
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PB$1-193557/GAR PC A05/MF A01 
North Carolina Dept. of Human Resources, Raleigh. 
Div. of Aging. 
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Community Based Housing Aging in Place. 

1991, 100p 

Grant DHHS-90-AM-0343/01 

——— by Administration on Aging, Washington, 


The project was designed to improve existing housing 
stock and to increase housing options for the elderly 
living in rural areas. The project involved such activities 
as developing: affordable, quality housing options in- 
cluding adaptive reuse of existing structures by com- 
pleting assessments, underwriting market studies and 
using innovated funding sources; a Home Equity Con- 
version Counseling program; and a Statewide housing 
strategy for the ongoing role of the aging network in 
in the housing needs of older adults in North 
arolina. 
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PB91-194068/GAR PC A12/MF A02 
Bureau of the Census, Washington, DC. 

American Housing Survey for the San Jose Metro- 
politan Area in 1988. Current Housing Reports. 

Dec 90, 260p H-170-88-61 

Sponsored by Department of Sma and Urban De- 
velopment, Washington, DC. Office of Policy Develop- 
ment and Research. 


The report presents statistics on housing and house- 
hold characteristics for the San Jose Metropolitan area 
from the 1988 American Housing Survey Metropolitan 
Sample (AHS-MS). The tables in the report are orga- 
nized into six chapters. Chapter 1 presents statistics 
on the total housing inventory, including vacant units; 
chapter 2, statistics on total occupied housing units; 
chapter 3, statistics on owner-occupied housing units; 
chapter 4, statistics on renter-occupied housing units; 
chapter 5, statistics on occupied housing units with a 
Black householder; and chapter 6, statistics on occu- 
pied housing units with a householder of Hispanic 
origin. In chapters 2 through 6, separate data are 
shown for three selected subareas of each metropoli- 
tan area as indicated in the boxhead for each table. 
Appendix A describes the geographic area classifica- 
tions, provides definitions and explanations of the sub- 
jects covered in the report, and contains a facsimile of 
the questionnaire and control card. Appendix B pre- 
sents information on sample design, estimation, and 
accuracy of the data. 
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PB91-194076/GAR 
Bureau of the Census, Washington, DC. 

American Housing Survey for the Salt Lake City 
a Area in 1988. Current Housing Re- 


ports. 
Dec 90, 224p H-170-88-15 
Sponsored by Department of Sma and Urban De- 


PC A10/MF A02 


velopment, Washington, DC. Office o 


Policy Develop- 
ment and Research. 


The report presents statistics on housing and house- 
hold characteristics of the Salt Lake City Metropolitan 
area from the 1988 American Housing Survey Metro- 
politan Sample (AHS-MS). The tables in the report are 
organized into six chapters. Chapter 1 presents statis- 
tics on the total housing inventory, including vacant 
units; chapter 2, statistics on total occupied housing 
units; chapter 3, statistics on owner-occupied housing 
units; chapter 4, statistics on renter-occupied housing 
units; chapter 5, statistics on occupied housing units 
with a Black householder; and chapter 6, statistics on 
occupied housing units with a householder of Hispanic 
origin. In chapters 2 through 6, separate data are 
shown for three selected subareas of each metropoli- 
tan area as indicated in the boxhead for each table. 
Appendix A describes the geographic area classifica- 
tions, provides definitions and explanations of the sub- 
jects covered in the report, and contains a facsimile of 
the questionnaire and control card. Appendix B pre- 
sents information on sample design, estimation, and 
accuracy of the data. 
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PB91-198598/GAR PC A12/MF A02 
lilinois Dept. on Aging, Springfield. 

Final Report on the Illinois Housing Leadership 
Network. 

31 Jan 91, 273p 

Grant DHHS-90AM0323 

er by Administration on Aging, Washington, 


The major mission of the project was to develop a 
statewide system of planning for the housing needs of 


older persons in order to maximize the creation of af- 
fordable housing options to address the identified 
housing needs of older persons. The project seeks to 
address the housing problems of older people by using 
local talents and concerns. It is designed to harness 
local energies and helps direct these energies toward 
improving the circumstances of older persons in their 
own communities. The project is also designed to 
become the catalyst for developing local solutions to 
local problems. It brings the strength and expertise of 
the Area Agencies on Aging to plan in concert with a 
community. 
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PB91-198606/GAR 

Illinois Dept. on Aging, Springfield. 
Guide for Senior Housing Planning. The Illinois 
Housing Leadership Network. 

Jan 91, 126 

Grant DHHS-90AM0323 

— by Administration on Aging, Washington, 


PC A07/MF A01 


The major mission of the Illinois Housing Leadership 
Network (IHLN) was to develop a statewide system of 
planning for the housing needs of older persons in 
order to maximize the creation of affordable housing 
options to address the identified housing needs of 
older persons. The planning had to be at the ‘grass- 
roots’ level and involve a variety of locai organizations, 
groups and community leaders. The IHLN was de- 
my to be coordinated at the state level and operat- 

by Area Agencies on Aging. It is a tested planning 
process involving local governmental bodies, commu- 
nity interest groups and consumers yielding feasible 
housing i having local support based on identified 
needs. The IHLN offers a well developed process 
through which local planning informs state planning 
which, in turn, implements legislation and cooperative 
— to facilitate the realization of local housing 
goals. 
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PB91-198515/GAR PC A04/MF A01 
Pacific Southwest Forest and Range Experiment Sta- 
tion, Berkeley, CA. 

Monitoring Environmental Change with Color 
Slides. 


Forest Service general technical rept. (Final). 

A. W. Magill. Dec 89, 63p FSGTR-PSW-117 

Portions of this document are not fully legible. Color 
illustrations reproduced in black and white. 


Monitoring human impact on outdoor recreation sites 
and view landscapes is necessary to evaluate influ- 
ences which may require corrective action and to de- 
termine if management is achieving desired goals. An 
inexpensive method to monitor environmental change 
is to establish camera prints and use repeat color 
slides. Successful monitoring from slides requires the 
observer to determine if there are increases or de- 
creases of trees, shrubs, or herbaceous plants; bare 
ground or duff; screening by trees; and soil erosion. 
Illustrated guidelines are given for land managers who 
must monitor human impact on recreation sites and 
view landscapes. Slides taken at various intervals 
demonstrate how to detect differences in views of 
timber harvesting, disturbed sites, and recreation sites, 
and suggests what to look for in scenes with subjects 
viewed from various distances. 
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MIC-91-03108/GAR PC E12/MF E01 
Interdepartmental Committee on Land (Canada), 
Ottawa (Ontario). 

Federal policy on land use guidelines manual: A 
tool to assist in implementing the federal policy on 
land use. 

A. Kaarik, N. Lavigne, and J. McCuaig. c1989, 116p 


This manual is designed to complement the. Federal 
Environmental Assessment and Review Process 





(EARP) as a tool to assist federal program managers 
and other decision-makers in implementing the Feder- 
al Policy on Land Use. Part 1 is a blueprint for depart- 
mental implementation of the land use policy, outlining 
procedures that may be used in environmental screen- 
ing processes or procedures. Part 2 provides guidance 
for assessing the impacts federal programs or policies 
could have on the land uses as specified in the policy 
guidelines. Part 3, the appendix, provides federal, pro- 
vincial, and territorial contacts and additional informa- 
tion sources in each of ten land use categories. 
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DE$1771934/GAR 

Planenergi S/!, Aarhus (Denmark). 
Samkoersel. (Carpooling). 

Dec 90, 74p NEI-DK-528 

In Danish. 

U.S. Sales Only. 


The Danish Ministry of Energy initiated an experiment 
in carpooling in a Danish suburb in Jutland. The aim 
was to investigate the attitude of car owners to the 
idea of sharing cars when travelling from their homes 
to their places of work. The conclusion drawn was, that 
a centrally coordinated car pooling system would not 
have any significant effect with regard to reducing traf- 
fic between suburbs and larger towns. The idea of per- 
sonal freedom to choose when to use their cars 
showed itself to be of great importance to car owners. 
Some were bound by unconventional working times 
and no-one liked to experience limits to flexibility. Yet, 
in America similiar experiments took place from the 
seventies to the nineties and the results were definitely 
positive. The authors claim that this was because the 
period of experimentation was longer, that experi- 
ments were many and covered a wide variety of alter- 
native methods of carpooling. (AB). 
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151,183 

MIC-91-03038/GAR PC E12/MF E01 
Ontario. Ministry of Transportation. Research and De- 
velopment Branch, Regina. 

Preliminary testing and evaluation of new comput- 
er programs for traffic analysis, task: Evaluation of 
supercomputer potential. 

L. E. G. Parker. c1990, 135p 


To evaluate the potential of supercomputers in traffic 
simulation/modelling, two representative traffic model- 
ling packages were converted and run on two repre- 
sentative supercomputers. The models tested were 
TRANSYT-7F, a system developed for mainframe 
computers but now supported and available on PC 
systems, and INTEGRATION, a system developed to 
run on an 80386-based workstation at Queen’s Univer- 
sity in Kingston, Ontario. The computers used were a 
CRAY X-MP vector supercomputer and a MYRIAS 
SPS-2 massively parallel supercomputer. The project 
determined the relative degree of difficulty of convert- 
ing existing models to run on representative super- 
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computers; the immediate and potential performance 
improvements realizable; overall design consider- 
ations for revisions to existing models or new models 
to fully exploit existing architectures; and operational 
considerations in using existing supercomputer facili- 
ties for ongoing research or proposed production use. 


151,184 

MIC-91-03211/GAR PC E07/MF E01 
Toronto Area Transit Operating Authority (Ont.). 
Toronto Area Transit Operating Authority (Ont.): 
Annual report 1989-90. 

c1990, 42p 

Text in English and French (Bilingual). 


Objectives of the Authority are to design and operate 
transit for people whose travel takes them through 
more than one — municipality and to encourage 
convenient and efficient meshing of transit systems in 
the Greater Toronto Area. The annual report for 1989- 
90 of the Authority includes data on ridership for both 
regular and special services, rail service, bus service 
and rolling stock. Statistics on subsidy, subsidy per 
passenger, cost per passenger, cost recovery, rail car 
fleet activity and bus fleet activity. A financial state- 
pe = a map of the bus and train system are also 
included. 
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PBS1-201442/GAR PC A18/MF A03 
lilinois Universities Transportation Research Consorti- 
um, Chicago. 

i Social, Economic and Cultural Fac- 
tors Affecting Suburban Congestion. 

Final rept. Jul 88-Mar 90. 

J. L. Schofer, and P. D. Prevedouros. Mar 90, 415p 
FHWA/IL/RC-007 

Sponsored by Federal Highway Administration, Spring- 
field, IL. Illinois Div., and Illinois State Dept. of Trans- 
portation, Springfield. 


The objectives of the study were to: identify and meas- 
ure the effects of social and economic forces on sub- 
urban travel demand; determine whether suburbs 
differ in their travel needs and the forces affecting 
them; measure the differences in travel characteristics 
among suburbs; and gather timely travel data in subur- 
ban Chicago. To achieve these objectives, the authors 
developed a behavioral conceptualization, examined 
secondary data, and conducted and analyzed a survey 
of 6,150 residents of two growing and two stable Chi- 
cago suburbs. The results suggest that increasing 
travel and congestion in suburb settings are related to 
social and economic forces which will continue to op- 
erate for the foreseeable future. Such forces cannot 
be influenced directly, but they should be recognized in 
the development of realistic policies for ameliorating 
suburban congestion. 
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AD-A235 200/3/GAR PC A06/MF A01 
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Army Engineer Inst. for Water Resources, Fort Belvoir, 
VA. 


National Economic Development Procedures 
Manual. Recreation. Volume 3. A Case Study Appli- 
cation of the Contingent Valuation Method for Es- 
timating Urban Recreation Use and Benefits. 

W. J. Hansen, A. S. Mills, J. A. Stoll, R. L. Freeman, 
and C. D. Hankamer. Nov 90, 117p Rept no. IWR- 
90-R-11-VOL-3 


The purpose of this report is to illustrate, through a 
case study description, the practical application of the 
CVM method to recreation evaluation in an actual 
planning study. The case study description is meant to 
serve as a practical guide and, therefore, emphasizes 
what was done more than the concepts behind the 
techniques used. It is not intended to be a detailed 
guide of the entire planning process, but rather high- 
lights activities or outcomes from this process that in- 
volved the development, conduct and application of 
the CVM method to recreation demand and benefit es- 
timation, to illustrate the development of regional valu- 
ation models, and to describe the potential transfer- 
ability of the procedures and/or findings of this case 
study to other planning applications. Ten bayous in 
Texas were used 
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PB91-206540/GAR MF AO1 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
Urban Financial Ma it: A Training Manual. 
J. McMaster. c1991, 188p ISBN-0-8213-1615-X 
Library of Congress catalog card no. 90-41269. Pre- 
pared in cooperation with United Nations Centre for 
Human Settlements, Nairobi (Kenya). 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The manual is designed for use in training courses in 
urban financial management in developing countries. It 
aims to present a broad coverage of urban finance, 
describe the techniques of urban financial analysis, 
and provide group exercises for course participants. It 
begins by providing an overview of key issues in urban 
finance and introduces a framework for urban financial 
analysis. It then focuses on revenues and addresses 
the questions of how and from where government au- 
thorities responsible for urban development can mobi- 
lize the resources required to finance the provision of 
urban services and the development and maintenance 
of urban infrastructure. It examines expenditure analy- 
sis and addresses the question of how to spend more 
wisely. It examines expenditure planning and the for- 
mulation of recurrent and capital budgets including the 
linking of capital investment programming to recurrent 
budgets. It concludes by discussing private participa- 
tion in the delivery of urban services, forms of private 
sector involvement, and the role of nongovernment or- 
ganizations and community groups. The exercises are 
designed to provide training in analysis of the imple- 
mentation issues related to promoting greater private 
sector involvement in urban service provision. 
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Methane Oxidation 


Electrochemical Oxidation of Methane at Metal 
and Metal Oxide Electrodes. Final Report 
December 1, 1986-December 1, 1989. 


PB90-205196/GAR 036,027 








1992 ECONOMIC CENSUSES 
Recordkeeping Practices Survey, 1989. 
PB91-193888/GAR 

2-METHYLPROPANE 
PEPICO studies of ion dissociations: The structure and 
heats of formation of ions, molecules, and free radicals. 
Research report, 1988-1990. 

DE91010742/GAR 148,284 

A-BOMB SURVIVORS 
Detecting deletions, insertions, and single nucleotide sub- 
stitutions in cloned (beta)-globin and new polymor- 
phic nucleotide ip aae in (beta)-globin genes in a 


ge at mis- 
matches i in RNA: DNA caplenee. 
DE91772181/GAR 149,758 
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ow Tae mb survivors. 
DES! 72182/GAR 149,759 
AALEN MODEL 
Weighted Least Squares Estimation for Aalen’s Additive 
Risk Model. 
AD-A235 250/8/GAR 149,508 
ABBREVIATIONS 
ICBM Abbreviations and Acronyms (Second Edition). 
PB91-193375/GAR 149,978 
ABF (AIR BATTLE FORCE) 
Air Battle Force: Air Force Support for Contingency Oper- 


ations. 
AD-A234 704/5/GAR 149,892 


ABSORPTION SPECTRA 
Shock Tube Study of Reactions of C Atoms with H2 and 
02 a — Photolysis of C302 and C Atom 
148,356 


Atomic Reso 2 Al tion Spectroscopy. 
AD-A235 236/7/GAR 


ABSORPTION SPECTROPHOTOMETRY 
Indirect spectrophotometric determination of F(-) based 
on —_ —- of Zr(IV) by F(-) from Zr-TTA complex 


in benz 
DE91 62291 9/GAR 148,242 


ABSTRACTS 
ESC’s Middle East Studies. 
AD-A235 408/2/GAR 


Abstracts of P: ; 
N91-22929/4/GAR 


ACC SYNTHASE 
Recombinant ACC Synthase. 
PAT-APPL-7-579 896/GAR 
ACCELERATED TESTING 
Reliability Testing of Long Life Underwater Components. 
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149,926 


149,266 


149,554 


AD-A234 791/2/GAR 
ACCELERATION 

High G Physiological Protection Training (Acceleratio;s 

Elevees: Protection par |’Entrainement). 

AD-A235 181/5/GAR 149,777 
ACCELERATION STRESSES (PHYSIOLOGY) 

Centri Facility my eg — Study. Volume 2: 

Facility Systems and Study Su 

N91-22697/7/GAR 
ACCELERATOR FACILITIES 

of a beam transport lines of the Japanese 


in 
Hadron Project, (2). 
DE917721 1 M/GAR 150,798 
ACCELERATORS 
Installation of the Vinca Accelerator. Foreign trip report, 
March 31-April 5, 1991. 
DE91011272/GAR 150,699 
Accelerator Technology Division annual report FY 1990. 
DE91011345/GAR 150,701 
ACCELEROMETERS 
Electron Tunnel Sensor Technology. 
N91-23067/2/GAR 
ACCEPTANCE TESTS 
Performance Oriented Packaging Testing of M548 Ship- 
ping and Storage — for Packing Group II Solid 
Hazardous Mat 
AD-A234 869/6/GAR 150,447 
Performance Oriented Packaging Testing of CNU-405/E 
Shipping and Storage Container for Packing Group Il 
Solid Hazardous Materials. 
150,463 


148,733 


149,780 
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AD-A234 870/4/GAR 
ACCESS 

Progress on Data Accession and Preparation of User's 

Guides. 

AD-A234 820/7/GAR 150,428 


ACCESS CONTROL 
Final Evaluation Report of Computer Security Corpora- 
tion: Citadel. 
AD-A234 721/9/GAR 148,688 


Heed hy mong Report of Computer Accessories Inc., 
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AD-AD34 720/7/GAR pence 689 
Support for the di 
control ond Saeipetacuaians system (PASS). Final 
DE91010910/GAR 149,276 


ACCESS CONTROLS 
Final Evaluation Report of Infosafe Corporation, X-Lock 
50. Version 2.00. 
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ACCESSIBILITY OF HEALTH SERVICES 
Durable Medical Equipment 
stration. Case Studies of OBRA’s SAAS Enecte on Reese to 
DME. Part 1: Three-Market Study. Part 2: Fatt Study 
PB91-193490/GAR 49,238 


ACCIDENT SIMULATION 
Analytical Evaluation of Concrete Bridge Parapet and 
Structure Mounted Guiderail. 
PB91-193607/GAR 148,487 


ACCIDENT STUDIES 
Study of Accident 
tenance Zones. Piel “Report. 
PB91-196923/GAR 


ACCIDENTS 
oe Se aoe , Summiasion to the Standing 
Committee pment. 
MIG-91-03232/GAR 150,078 
ACCOUNTABILITY 
Total Quality Management and Reform of the Military Ac- 
quisition System. 
AD-A234 905/8/GAR 149,852 


ACCOUNTING 
Health Physics Chapter accounting system. 
DE91011063/GAR 
ACETATES 
Superconducting films made by spin-coating of acetate 
DE91011119/GAR 149,353 
ACETONE 


in Construction and Main- 


151,142 








149,746 


Mechanism of switching from an acidogenic to butanol- 

acetone fermentation by beng rg 

Technical ay ary report, April 15, 1990-April 1 

DE91010936/GA 149,531 
ACETONITRILE 

Raman Study of Solvation Structure in 

Acetonitrile/Wat , 

AD-A234 921/5/GAR 148,339 


ACETYCHOLINE 
Effects of ah DX 116, a Cardioselective Muscarinic An- 
tagonist, on the Negative Inotropic Action of Acetyicho- 
line. 
AD-A234 621/1/GAR 
ACETYLCHOLINE 
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AD-A234 735/9/GAR 149,516 
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ACETYLCHOLINESTERASE 
General Occurrence of Binding to Acetylcholi 
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Substrate Complex in Noncompetitive Inhibition and in In- 
hibition by Substrate. 
AD-A235 045/2/GAR 149,523 
Two-Hydronic-Reactive States of Acetyicholinesterase, 
Mechanistically Relevant Acid-Base Catalyst of pK(a) 6.5 
and a Modulatory Group of pK(a) 5.5. 
AD-A235 046/0/GAR 149,600 
Molecular Biological Studies on the Biogenesis of Human 
eee ents 2 in vivo and as Directed by Cloned Cho- 
linester: DNA Sequences. 
AD-A235 » 425/6/GAR 149,605 

ACETYLENE 
Application of Toluene Dioxygenase in the Synthesis of 
Acetylene-Terminated Resins. (m-Hydroxy Phenylacety- 
lene Biotransformation Project). 
AD-A234 911/6/GAR 
High Performance Polymer Development. 
N91-23039/1/GAR 

ACETYLENE TERMINATED RESINS 
Application of Toluene Dioxygenase in the Synthesis of 
Acetylene-Terminated Resins. (m-Hydroxy Phenylacety- 
lene Biotransformation Project). 
AD-A234 911/6/GAR 

ACID DEPOSITION 
Interim acid deposition critical loadings for western and 


northern Canada. 
MIC-91-03311/GAR 149,207 
jay oe of approaches for setting acidic deposition limits 


mice! -03312/GAR 
ACID MINE DRAINAGE 
Intensive Survey of the Big Muddy Main Stem from Rend 
Lake to the Mississippi River, 1988. 
PB91-193649/GAR 
ACID RAIN 
Energy technology and emissions control for acid rain 
abatement in Asia. 
DE91011162/GAR 
ACID RESISTANCE 
Effects of pH and Calcium on Hydrolysis of Na2SiF6 and 
Na2SnF6: A Quasi-Constant Composition Titration Any 3 
PB91-194746 149,619 
ACIDIC ROCKS 
— for Handling Excavated Acid-Producing Mate- 


PBSt- 194001/GAR 


ACIDIFICATION 
Comparison of MAGIC and Diatom paleolimnological 
model hindcasts of lakewater acidification in the Adiron- 
dack region of New York. 
DE91010125/GAR 


ACIDITY 
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tion in an Acidifying Reactor. 
5724/GAR 
ACOUSTIC DETECTION 
Detection of Known Signals in Arbitrary Backgrounds. 
AD-A234 919/9/GAR 150,479 
— and Location of Artillery Rockets by Acoustic 
echniques. 
AD-A234 946/2/GAR 
ACOUSTIC DETECTORS 
SYNOP Pape ay Inverted Echo Sounder Data Report 
for Jun 1989 to Sep 1990. 
AD-A234 625/2/GAR 150,425 
ACOUSTIC EMISSIONS 
Ultrasonic Measurements Research: Progress in 1989. 
150,48 


149,550 


148,734 


AD-A234 964/5/GAR 


Progress in Ultrasonic Measurements Research in 1990: 
Transient Sources for Acoustic Emission Wi 
AD-A234 965/2/GAR 150,481 


Improved Algorithms for Transient and Steady-State 
Fluid-Structure Interaction. 
AD-A235 172/4/GAR 
ACOUSTIC MEASUREMENT 
a Acoustical Resonance Measurement of Par- 
le Loading and we in Gas-Solids Flow. 
PBST. 199810/GAR 
ACOUSTIC REFLECTION 
High-| ty carey! Reflection and Scattering by Multicom- 
ponent Rough Surface Distributions. 
AD-A234 691/4/GAR 150,476 
Estimation of the Acoustic Reflection Characteristics of a 
Plane Surface Having a Periodic, Spatially-Varying Sur- 
face Admittance. 
N91-22828/8/GAR 
ACOUSTIC REFRACTION 
Coherent Propagation of Sound in Correlated Distribu- 
tions of Resonant Spherical Scatterers. 
AD-A234 690/6/GAR 
ACOUSTIC RESONANCE 
inal Acoustical Resonance pepennent of Par- 
ticle Loading and Sizing in Gas-Solids FI 
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High-Frequency Reflection and S 
ponent Rough Surface Distributions. 
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Underwater Scattering of Sound. 
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AD-A235 4184/9/GAR 150,485 


ACOUSTIC TARGET SIMULATOR 
Acoustic Ly Doppler Simulator. 
PATENT-4 755 

ACOUSTIC TORPEDOES 
Low Drag Homing Torpedo Nose Assembly Having Side 
Mounted Planar Arrays. 
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ACOUSTIC VELOCITY 
oan 4 d’Ondes Sonores dans les Milieux Diphasi- 

‘opagation of Sound Waves in Diphasic Media). 
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'99/GAR 150,489 
ACOUSTICS 
Evaluation of NASHUA/NASTRAN performance at Los 
Alamos. 
DE91011196/GAR 150,439 
Ultrasonic Texture and Stress Measurements in Aniso- 
tropic Polycrystalline Aggregates. 
PB91-202945 
ACOUSTOOPTICS 
—- Accuracy “y Acousto-Optic Matrix Computer. 
PATENT-4 986 641 148,618 
ACQUIRED IMMUNE manila SYNDROME 
Prospects for Vaccination against AIDS. 
AD-A234 711/0/GAR 149,637 
Development of a Sensitive DNA Assay for the AIDS 
Virus, HTLV-IlI/LAV. 
AD-A235 022/1/GAR 
ACQUIRED TOLERANCE 
Adaptation and Resi e of Ecc 
AD-A234 576/7/GAR 
ACQUISITION 


Paperless Material Inspection and Receivin 
Strategy to Streamline Acquisition and Reduce Paper- 


work. 
AD-A235 201/1/GAR 149,259 


United States Air Force Report to the 102nd Congress of 
the United States of America Fiscal Year 1992/93. 
AD-A235 388/6/GAR 149,971 
ACRONYMS 
ICBM Abbreviations and Acronyms (Second Edition). 
PB91-193375/GAR 149,978 
ACRYLATES 
Model Prediction, Exp | Det and Con- 
trol of Emulsion Copolymer Microstructure. 
N91-22450/1/GAR 148,445 
Preparation and Characterization of Polyelectrolyte Co- 
polymers Containing Te Methacrylate and 2-Hydrox- 
ee Part 1: Polymers Based on Metha- 
crylic Acid 
N91-22453/5/GAR 148,446 
Difunctional and Multifunctional Monomers Capable of 
clopolymerization. 
PB91-195685 148,450 
ACRYLIC RESINS 
Ocean Engineering Studies. Volume 1. Acrylic Submersi- 


bles. 
AD-A235 413/2/GAR 150,407 
fee Engineering Studies. Volume 2. Acrylic Submersi- 


ies. 
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Cross sections for actinide burner reactors. 
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Moessbauer spectroscopy on actinides. 
DE91749075/GAR 150,618 
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Overview of the Active Flexible Wing Program. 
N91-22332/1/GAR 147,794 
Development, Simulation Validation, and Wind Tunnel 
Testing of a Digital Controller System for Flutter Suppres- 
sion. 

N91-22336/2/GAR 147,819 
Active Versus Passive Damping in Large Flexible Struc- 


tures. 
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Hierarchical Distributed Control Model for Coordinating 
Intelligent Systems. 
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Attitude Control Requirements for Various Solar Sail Mis- 
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Vibration Suppression and Slewing Control of a Flexible 
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Magnetostrictive Direct Drive Motor. 
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Electron Tunnel Sensor Technology. 
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Sun3/60. 
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Ada Compiler Validation Summary Report: Certifica’ 
Number: 901129S1.1178, DDC International A/S, DACs 
VAX/VMS to 80386 PM Bare Ada Cross Compiler 
System with Rate Monotonic Scheduling, Version 4.6, 
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Far and Implementation of the Embedded Rule- 
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ive Pole Assignment. 
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ADAPTIVE CONTROL SYSTEMS 
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ADAPTIVE SYSTEMS 
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tal Structures. 
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ADDITIVES 
Evaluation of Advanced Lubricants for Aircraft Applica- 
tions Using Gear Surface Fatigue Tests. 
N91-22568/0/GAR 147,823 
ADHESION 
Composite Material for EMI/EMP Hardening Protection in 
Marine Environments. 
PAT-APPL-7-544 297/GAR 
ADHESIVE BONDING 
Unique Applications of Fluoroepoxy Materials. 
N91-23041/7/GAR 149,322 
Field Testing of Adhesive-Bonded Seams of Rubber 
Roofing Membranes. 
PB91-189993 148,190 
ADJOINTS 
Duality for Linear Systems: External and State Space 
Characterization of the Adjoint System. 
N91-22807/2/GAR 149,478 
ADOLESCENTS 
Adolescent Steroid Use. 
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Adolescents and Steroids: A User Prospective. 
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Molecular Biology Basis for the Response of Poly(ADP- 
Rib) Polymerase and NAD Metabolism to DNA Damage 
Caused by Mustard Alkylating Agents. 
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Differential Modulation of Single Voltage-Gated Calcium 
pmetien: by Cholinergic and Adrenergic Agonists in Adult 
ampa! Neurons. 
At A234 764/9/GAR 
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University). 
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Desiccation Processes and Materials. Final Report, Feb- 
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Combined XPS-ISS Modulated Molecular Beam Investi- 
gation of the Reactions of Oxygen and Fluorine with Sili- 
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Stepwise Dissociation of NH3 on the Si(111)-(7x7) Sur- 
face: Low Temperature Dissociative Adsorption and Ther- 


mal Effects. 
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Surface Chemistry of Silicon-The Behavior of Dangling 
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) ee gry and Radioactive Labeling Studies of Single 
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on bitumen: a mechanistic model. 
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High Performance Thiophilic Adsorption for Antibody Puri- 
fication, (Abstract Only). 
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Liquid Rocket Booster (LRB) for the Space Transporta- 
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Mass Spectrometers for Space Shuttle Health Moni- 
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ADVANCED PHOTON SOURCE 
Advanced Photon Source control system. 
DE91011857/GAR 150,745 


Effects of errors on the dynamic aperture of the Ad- 
vanced Photon Source storage ring. 
DE91011858/GAR 150,746 
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AIR POLLUTION CONTROL EQUIPMENT 

Electrochemical abatement of pollutants NO(sub x) and 

SO(sub x) in a solid-oxide electrolyte reactor. Final 


re . 
DE91007967/ GAR 148,977 


AIR POLLUTION DETECTION 
Energiantuotannon paeaestoejen | wihneminen. Aldehy- 


KEYWORD INDEX 


yma tape of emissions energy production. 
ing and analytics of eidehydes ketones and aro- 
ma’ 
DESITPI9SS/GAR 148,993 
PP a gp nn al und voltammetrische Untersuchu 
umweltrelevanter Fiuorchlor-Derivate inf 
so a and voltammetric in- 
vest some environmentally ay fluoroch- 
be primary hydrocarbons). 
eet fai M6/GAR 148,996 
rym eg in Subsonic and Supersonic 
Turbulent Jet Flames. 
N91-22411/3/GAR 148,243 
Use of a Fourier Transform Spectrometer as a Remote 
Sensor at ind Sites. 
PB91-199844/GAR 
AIR POLLUTION ECONOMICS 
Hiilive' 
set edelytykset. 


emission reduction me’ 
DE91771947/GAR 


AIR POLLUTION EFFECTS (HUMANS) 

Air Quality Data —_ — for ag Effects, 
Standards, and Needed ce Reductions: 11. A 
Lognormal Model Relatrg Pasnan Lung Function De- 
crease to O3 

PB91-200287/GAR 149,036 
Respira Response of Humans Exposed to Low 
Levels of Ozone for 6.6 Hours. 

PB91-200311/GAR 149,018 
Review of the National Ambient Air Quality Standards for 
Lead: Assessment of Scientific and Technical Informa- 


tion. 
PB91-206185/GAR 149,019 


National Air Quality and Emissions Trends Report, 1989. 
Executive ae and Chapter 4-Excerpts. 
PB91-206235/G 149,021 
Application of Utility Maer 4 the Valuing ¢ Air Pollu- 
tion-Related Health Effects: Three Proposed Pilot Studies 
on Subjective Ji ments of panto 
PB -206318/GA 149,038 
Exposure of Humans to Ambient Levels of Ozone for 6.6 
Hours Causes Cellular and Biochemical Changes in the 


Lung. 
PB91-207126/GAR 
AIR POLLUTION EFFECTS (PLANTS) 
Effekter av luftfoeroreningar fraan vaegtrafik paa naerlig- 
gande skog. (Effects of air pollutants from road traffic on 
adjacent forests). 
148,994 


) 
DE91772062/GAR 
Phytotoxicol assessment survey investigation in the 
vicinity of the Glenridge landfill site, St. Catharines 1989: 

149,002 


— 
MIC-91-03282/GAR 


AIR POLLUTION MONITORING 
a incinerator emissions from remote sites using 
Fourier transform infrared spectroscopy (FTIR). 
DE91010574/GAR 148,980 


Dry po snag of so2 over Grassland and Heather 


in The fh 
PB91- 198911/GAR 149,013 


Meting van Stikstofoxiden in Drukke Verkeersstraten: No 
- NO2 Problem (Measurement of Nitrogen-Oxide in 
Heavy Loaded Traffic Situations: No - NO2 Problem). 
PB91-199604/GAR 149,015 
—- Air Quality and Emissions Trends Report, 1989. 
—— and Chapter 4-Excerpts. 
Past -206235/GA 
AIR POLLUTION MONITORS 
prep an on che set up of a measurement system for chemi- 
atmosphere. 
Best Wr3628/GAR 148,995 
AIR POLLUTION SAMPLING 
Compliance Testing of Grissom AFB, Central Heating 
Plant Coal-Fired Boilers 3, 4 and 5 Grissom AFB, Indiana. 
AD-A235 196/3/GAR 148,975 


Rikkidioksidin ja typen oksidien jatkuvatoiminen analy- 
sointi savukaasuista. Kalibroinnin ja naeytteenoton vaiku- 
tus. (The continuous analysis of sulphur dioxide and 
— of nitrogen in flue gases. Effect of calibration and 


pling). 
DE91771951 /GAR 148,992 
Indoor a Indoor Concentrations of Environ- 
mental Carci 
PB91-193847/ AR 149,009 
Assessment of Indoor Concentrations, Indoor Sources 
and Source Emissions of Selected Volatile Organic Com- 


—_ 
B91-196758/GAR 149,010 


Mobile Source Emissions Inventory Development. 
PB91-198754/GAR 


AIR POLLUTION STANDARDS 
Compliance Testing of Grissom AFB, Central Heating 
Plant Coal-Fired Boilers 3, 4 and 5 Grissom AFB, Indiana. 
AD-A235 196/3/GAR 148,975 
Federal Facility Compliance with Regulation 
for EPA Action (No. 90-1502). 
26/GAR 149,023 


149,016 


ome tekniset ja taloudelli- 
echno-economic assessment of VOC- 
thods). 


148,991 
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Niagara air i aa survey report, 1987: Occidental Chem- 
ical Corporation, Niagara Falls, New York, USA, non- 
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MIC-91-03281/GAR 149,001 

Toronto 1986: Ambient air quality survey in the South 
Riverdale area, lune 1986. 

MiC-91-03324/GA 


Very high resolut log 
sands weather: A feasibility study. 
MIC 1 0S417/GAR 


Mobile Source Emissions Inventory Development. 

PB91-198754/GAR 149,012 

pH oo Data Analysis System for ee Effects, 
tandards, and Needed Source Reductions: Part 11. wa 

Lanne Galas tine tnoan lene Foden Oe 

crease to O3 . 

PB91-200287/GAR 

National Air Quality and Emissions Trends Report, 1989, 

Executive and Chapter 4-Excerpts. 

PB91-206235/GA\ 


149,004 
| satellite study of oil 


148,050 





149,021 
Regulation 
149,023 


is Strat 

PB91- 
AIR SAMPLING 

Monitoring and Control of Atmosphere in a Closed Envi- 

No123071 /4/GAR 148,145 
AIR SOURCE HEAT PUMPS 


Federal Facility Compliance with 
th ay Action (No. 90-1502). 


av energibesparing med 
i direktelvaermda hus. (Simplified 
conservation through 
houses). 
148,165 


method for calculation 
heat pumps in electrically heat 
DE91772034/GAR 


Faeltprov och _livsiaengdsstudier villavaermepumpar 
1982-1989. (Field tests and life time studies one-family 
house heat pumps 1982-1989). 
DE91772038/GAR 

AIR STRIKES 
Promises of E: ing Technology. 
AD-A234 977/7/GAR 

AIR ouesaeanes a 


148,168 


149,905 


a (FSAS) Model 1 Full 
Capacity (i (MFC) pe Operational est and Evaluation (OT/ 
E)/Integration Ti 
N91-22100/2/GAR 151,121 
Air Traffic Control Memory: A Field Survey. 
N91-22101/0/GAR ” 151,122 
Traffic Alert and Collision Mecidance System — 

it Di: of Traffic Inf » (CDTI) | 

tion. Phase 1: ility Study. 
N91-22102/8/GAR 151,123 
A is of Routine Communication in the Air Traffic Con- 


trol System. 

N91-22475/8/GAR 151,124 
AIR TRAFFIC CONTROL SYSTEMS 

Profile Data Strip: A New Approach to the Presentation 

of Flight Pri Data. 
AD-A235 352/2/GAR 
AIR TRANSPORTATION 

otential ri lev in short-haul airline operation 

Des 1010819/GAR 
AIR WATER INTERACTIONS 

Directional Characteristics of Waves in Shallow Water. 

AD-A234 568/4/GAR 150,424 
AIRBORNE EQUIPMENT 

po nye came heer noses oy of os me maces 


craft Falcon: Description and Firs 
N91-22657/1/GAR 148,054 


NASA-ER2 Met ical M a Instru- 
mentaion, Coeuien ed tehenaioaen Results. 
a ene 148,055 
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Resp Gust 
Nor -22659/7/GAR 148,032 


Summary of Aircraft Measuring Activities at Lapeth. 
N91-22661/3/GAR 148,058 


Numerical ae Seen Oe eS oe 
French Research Aircraft Merlin-4 for Measuring Air 
Motion. 

N91-22662/1/GAR 148,034 


Turbulence Profiling in the escent Boundary Layer 
Using Three Powered Gliders. 
N91-22663/9/GAR 148,035 


AIRBORNE/SPACEBORNE COMPUTERS 
Influence ‘on ee Control Systems of Evolving O/ 
BT 
N91 °50034/R/GAR 151,061 


AIRCRAFT ACCIDENTS 
Human Factors Relating to Escape and Survival from 
Helicopters Ditching in Water. 
N91-22099/6/GAR 151,160 


AIRCRAFT CONFIGURATIONS 
Grid Generation About Complex Three-Dimensional Air- 
craft Configurations. 
Not -22071/5/GAR_ 147,770 


Oscillatory Data for Typical Configurations. 
N91-22109/3/GAR 


AIRCRAFT CONTROL 
Leading-Edge Control 
Nor 20b871/GAR 
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Forebody Vortex Control. 
N91-22110/1/GAR 


Automated Flight Test Management System. 
N91-22117/6/GAR 147,838 


Flutter Suppression of an Aircraft Wing Using a Control 


Surface. 
N91-22133/3/GAR 147,834 


Fourth NASA Worksh | Control of 

Flexible Aerospace - ae ng o 2. 

N91-22331/3/GAR 151,074 
AIRCRAFT DESIGN 

Iterative Procedure for the ign of Pressure-Specified 

3-Dimensional urations ubsonic and Superson- 

ic Speeds by Means of a Higher-Order Panel Method. 
N91-22118/4/GAR 147,791 


147,790 








Preliminary Aerodynamic Design of Light Aircraft. 
N91-22119/2/GAR 

AIRCRAFT DETECTION SHAPE 
— pean — for Object Classification and Ori- 


tion Esti 
AD-Ags4 93673 3/ GAR 


AIRCRAFT ENGINES 
Survey of Current Aircraft Engine Conditions. 
AD-A235 143/5/GAR 148,894 


Aerothermodynamic ign Appraisal of Noise Suppres- 
sors for F/A-18 Engine Run-Up Facilities at RAAF Wil- 
liamtown. 
N91-22136/6/GAR 
AIRCRAFT FIRES 
Tr Fire-Retardant, Crashworthy Aircraft Seat 
Not 923088/4/GAR 
AIRCRAFT INCIDENT ANGLES 
Uncertainty Analysis of a Radome Flush Orifice Air 
Motion System for the Measurement of Aircraft Incident 
a. 
PB91-198176/GAR 
AIRCRAFT INDUSTRY 
Business — for the Institute for Aviation Research, FY 
990 - 
N91 °33020/ 1/GAR 
AIRCRAFT MAINTENANCE 
— AV-8 On-Board Oxygen Generation System 
s. 
AD-A235 083/3/GAR 147,810 


AIRCRAFT MANEUVERS 
Roll = M 


147,814 


148,717 


147,793 


151,125 
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147,824 





oad All Control System De- 


ee the Active Flexible Wing Wind-Tunnel Model. 
N91 


-22335/4/GAR 


AIRCRAFT MODELS 
Water Tunnel Flow Visualisation of Vortex Breakdown 
over the F/A-18. 
147,797 


147,818 


N91-22511/0/GAR 


AIRCRAFT POWER SUPPLIES 
Civil Air Transport: A Fresh Look at Power-by-Wire and 
Fly-by-Light. 
N91-23053/2/GAR 
a STABILITY 
Flow Investigation of a Ground Effect Vehicle. 
NOT 22828/4/GAR 
AIRFOILS 
Schlieren Studies of Compressibility Effects on Dynamic 
Stall of Airfoils in Transient Pitching Motion. 
AD-A234 788/8/GAR 147,761 
Analysis of Laminar Separation Bubbles Using a Simple 
Eddy-Viscosity Turbulence Modei. 
N91-22520/1/GAR 
AIRFRAMES 
Survey of Current Aircraft Engine Conditions. 
AD-A235 143/5/GAR 
AIRLINE OPERATIONS 
Airline Quality Rating. 
N91-22098/8/GAR 
AIRLINES 
Utilization of Emergency Medical Kits by Air Carriers. 
AD-A234 784/7/GAR 151,117 
AIRMECHANIZATION 


Role of the Ai hani: 

AD-A235 125/2/GAR 
AKEBONO SATELLITE 

_ Ground Data System for Akebono (EXOS-D) Satel- 

ite. 

N91-22200/0/GAR 150,954 
ALABAMA 


Forest Statistics for Alabama Counties - 1990. 
PB91-200394/GAR 


147,837 


147,800 


147,798 


148,894 
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149,915 


150,001 


Water R Data for Alab , Water Year 1990. 
PB91-208108/GAR 149,192 








ALARA engi of Energy facilities: 


of ~ kt — in radiation protection 
and ALARA. 
DE91010375/GAR 

ALASKA HIGHWAY GAS PIPELINE 
ee Northern Pipeline Agency: Annual report 1989- 


150,190 
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MIC-91-03220/GAR 
ALBERTA 

Climatology of low-level air trajectories in the Alberta Oil 

Sands area. 

MIC-91-03418/GAR 148,027 
ALCOHOLS 

Partial oxidation of light alkanes in transition-metal ion 

containing zeolites. Final technical report for the period 

September 15, 1986-September 14, 1989. 

DE91008202/GAR 148,883 
ALFALFA 

Quantitation of pyrimidine dimers in DNA from UVB-irradi- 

ated alfalfa ((ital Medicago sativa) L.) seedlings. 

DE91010978/GAR 
ALFVEN WAVES 

— of plasma heating by low-frequency waves: mag- 

tic pumping and Alfven resonance heating. 

DE91623018/GAR 150,580 
ALGAE 

Primary Production Dynamics of Epiphytic Algae in Mis- 

sissippi Seagrass Beds. 

PB91- 193631/GAR 150,390 
ALGEBRA 

New Constructs for the Description of Combinatorial Opti- 


mization in 
NO 1L22786/15GAR 148,656 
ALGORITHMS 
Retrieval Using Plausible Inference. 
AD-A235 015/5/GAR 149,258 


= mores for Least Squares and Related Com- 


putatio 
AD-AZSS ‘018/9/GAR 148,632 


Using Genetic Algorithms to Select and Create Features 
for Pattern Classification. 

AD-A235 165/8/GAR 148,695 
Parallelization of an adaptive multigrid algorithm for a 
class of flow problems. 

DE91010795/GAR 150,499 


Supernodal Cholesky factorization algorithm for shared- 


memory multiprocessors. 
DE91011255/GAR 148,640 


Conservative front-tracking for inviscid compressible flow. 
DE91011534/GAR 150,502 


Scalability of parallel algorithm-machine combinations. 
DE91011902/GAR 148,610 


Grid Generation About Complex Three-Dimensional Air- 
craft Configurations. 

N91-22071/5/GAR 147,770 
GRASP/Ada: Graphical Representations of Algorithms, 
Structures, and Processes for Ada. The Development of 
: Program Analysis Environment for Ada: Reverse Engi- 

Tools for Ada, Task 2, Phase 3. 

NOt 2 723/1/GAR 148,651 


Package to Evaluate One-Loop Feynman Diagrams. 
N91-22754/6/GAR 150,811 
Smoothsort Revisted. 

N91-22758/7/GAR 148,658 


Modeling and Control Algorithms for Industrial Robots. 
N91-22762/9/GAR 149,301 


Reliable hg gy Computation in an Optimal Output- 


Feedback on 
N91-22804/9/GAR 148,685 


O(nlogn) Algorithm for the Two-Machine Flow Shop Prob- 

lem with Controllable Machine Speeds. 

PB91-205856/GAR 149,286 
ALKALI METAL COMPOUNDS 

Mechanistic interpretation of glass reaction: Input to ki- 

netic model development. 

DE91010794/GAR 


ALKALOIDS 


151,130 


149,742 





149,334 





on of 5,10-Methy! 
Alkaloid Synthesis. 
PB91-205971/GAR 


ALKANES 


‘folate Models in 


148,268 








ve Tetrahyd 


‘opic Exchange in the Platinum-Catalyzed Reduction 
of Olefins in Protic Solvents. 
AD-A234 828/2/GAR 148,253 


Reduction by Deuterium on — Black of exo-2-Nor- 
borny! and endo-2-Norborny! to Norbornane-2-d Occurs 
with Predominant Retention of Configuration. 

AD-A235 057/7/GAR 148,256 
Condensed phase studies of geminate radical ions in 

photoionization and radiolysis. 
Be91 011165/GAR 148,285 
Rate Constants for aoe Abstraction Reactions of 
the Sulfate —— $04- Alkanes and Ethers. 
PB91-20323, 148,393 
ALKYL aan 
Structure of pe Silica Surfaces: Quenching of Fluo- 


fro tly Bound Pyrene. 
AD-A234 642/7/GAR 148,310 


Synthesis and Characterization of Two Regiochemically 

Defined Poly(Dialkylbithiophenes): A Comparative Study. 

AD-A235 064/3/GAR 148,423 
ALKYLATING AGENTS 

Molecular Biology Basis for the Response of Poly(ADP- 

Rib) Polymerase and NAD Metabolism to DNA Damage 

Caused by Mustard Alkylating Agents. 





AD-A235 314/2/GAR 
ALLELES 
Mouse Monoclonal Antibody Specific for an Allotypic De- 
terminant of the Igh(a) Allele of Murine IgM: Genetic and 
Functional Analysis of Igh-6a Epitopes Using Anti-igM 
Monoclonal Antibodies. 
149,641 


149,834 


AD-A235 054/4/GAR 


DNA Sequence Analysis of Revertants of the ‘hisD3052’ 
Allele of ‘Salmonella typhimurium’ TA98 Using the Polym- 
erase Chain Reaction and Direct Sequencing: Application 
to 1-Nitropyrene-Induced Revertants. 
PB91-200329/GAR 


ALLOCATION MODELS 
Cost Allocation and Communication. 
PB91-205773/GAR 

ALLOTYPES 
Mouse Monoclonal Antibody Specific for an Allotypic De- 
terminant of the Igh(a) Allele of Murine IgM: Genetic and 
Functional Analysis of Igh-6a Epitopes Using Anti-igM 
Monoclonal Antibodies. 
AD-A235 054/4/GAR 


ALLOY-NI76CR15FE8 
Influence du soufre sur la passivite de |l’alliage 600 en 
milieu aqueux a 300(sup 0)C. Relations avec la corrosion 
sous contrainte. (Influence of sulfur on the passivity of i iin- 
conel 600 in aqueous envi at 300C. Rel hip 
with stress corrosion). 
DE91749079/GAR 


ALLOYS 

Advanced Processing and Properties of High Perform- 
ance Alloys. 

AD-A234 746/6/GAR 149,419 
pera am and reactions studies on well-character- 

bimetallic ee alloy surfaces. Final report. 

Deo! 010935/GAR 149,431 
Immersion Studies on Candidate Container Alloys for the 


Tuff Repository. 
NUREG/CR-5598/GAR 
ALLUVIAL DEPOSITS 
Design of flood protection for transportation alignments 
on alluvial fans. 
DE91011198/GAR 


ALPHA ADRENERGIC RECEPTORS 
Effect on the Alpha(2)-Adrenergic Antagonist Yohimbine 
on Orthostatic Tolerance. 
AD-A235 012/2/GAR 


See WASTES 

Vitrification preliminary hazards analysis. 
DE91010022/GAR 
Supplement analysis of tr: hi 
tion and repackaging activities at the I Idaho National En- 
— ing Laboratory in support of the Waste Isolation 

ilot Plant test program. 

DE91010635/GAR 149,067 


Waste drum Bg generation sampling program at Rocky 
Flats duri 88. 

DE91011006/GAR 150,240 
Summary and status of TRU waste characterization. 
DE91011458/GAR 150,254 


its: The new age. 
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DE91011460/GAR 
ALPHA CENTURIC STARS 
Centauri Project: Manned Interstellar Travel. 
N91-22159/8/GAR 
ALPHA PARTICLE DETECTORS 
Development and Testing of a New Alpha Radiac. 
AD-A235 390/2/GAR 150,675 
ALPHA PARTICLES 
Current generation iy -. pean interacting with 
lower hybrid waves in 
DE91621997/GAR 150,570 
ALPHANUMERIC DISPLAYS 
Effects of Character Size, Modulation, Polarity, and Font 
on mor De and Search Performance in Matrix-Address- 


able 
AD- A2ae 053/8/GAR 148,769 
Effects of Display Failures and Symbol Rotation on Visual 
Search and Recognition Performance. 
AD-A235 035/3/GAR 
ALTIMETERS 
Two sensors for distributed satellite platforms. 
DE91011051/GAR 
ALTITUDE SICKNESS 
Significance of Delayed Symptom Onset and Bubble 
Growth in Altitude Decompression Sickness. 
AD-A235 399/3/GAR 149,778 
ALUMINIDES 
Synthesis of atomistic and continuum modelling of inter- 
metallic alloys. 
DE91011089/GAR 148,372 
ALUMINIUM 
Oxidation of molten fuel simulant drops under film boiling 


conditions. 
DE91010576/GAR 150,342 


Microstructure and electromigration effects in Al and Al 
alloy thin films. 
DE91011864/GAR 149,434 
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150,877 


149,699 
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ALUMINIUM 27 REACTIONS 
Toward a unified dynamic model for heavy ion reactions: 
of Br + Aland Ni + Mg at in- 
cident energies near 10 MeV/amu. 
DE91011374/GAR 150,703 
(sup 27)Al + (sup 





Sub-barrier fusion of 
70,72,73,74,76)Ge. Evidence for shape transition and 
effects. 


structure 
DE91744264/GAR 150,790 
ALUMINIUM ALLOYS 
Rem Sy and mechanical properties of Ni3Al-based in- 
allic composites. 
DE91009900/GAR 149,425 
Hall-Petch relationship and mechanisms of fracture in B2 
compounds. Progress report. 
DE91010256/GAR 149,427 
Synthesis of atomistic and continuum modelling of inter- 
metallic alloys. 
DE91011089/GAR 148,372 
ALUMINIUM BASE ALLOYS 
Microstructure and electromigration effects in Al and Al 
alloy thin films. 
149,434 
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ee NITRIDES 
Reactive metal brazing of aluminum nitride. 
DEo1010867/GAR 

ALUMINIUM OXIDES 
Determination of > temperature creep parameters in 
ss ong —_— om constant-displacement, load-re- 


OE81010190/GAR 149,329 
es stress calculations in whisker-reinforced ceramic 


composites 
DES101 1163/GAR 


ALUMINUM 
Micromechanics of an Extrusion in High-Cycle Fatigue 


with Creep. 
AD-A234 680/7/GAR 149,418 
— Deformation, Damage, and Effects of Environment 
in the Ni3AI Ordered Alloy at Elevated Temperature. 
AD-A235 168/2/GAR 149,423 
Determination of the Effects of oy | on Modal Char- 
acteristics of an Aluminum Plate with Application to Hy- 
personic Vehicles. 
N91-22111/9/GAR 149,439 
pyr gy der Monotektischen Legierungen 
al-Bi, al-PB und Ab-in bei Unterschiedlicher Abkuehlung 
Unter Schwerkraft (Segregation Behavior of AIBi, AIPb 
and Abin Monotectic Alloys for Different Coding under 
Gravity). 
N91-22909/6/GAR 
ALUMINUM ALLOY 2090 
Effects of Surface Generated Scratches on the Fatigue 
Life of Al-Li Alloys, Part 1. 
N91-22429/5/GAR 149,445 
ALUMINUM ALLOY 2091 
Stretch ae Sheets of Al-Li Alloys, Part . 
NOT -22428/7/0A 
ALUMINUM ALLOYS 
Mechanical Pri of Spray Atomized SiC Particle 
Reinforced Aluminum-Titanium Alloys. 
AD-A235 231/8/GAR 149,362 
Hall-Petch of fracture in B2 
149,427 


U ip and 
compounds. Progress report. 
DE91010256/GAR 
Superplastic Formability of Al-Cu-Li Alloy Weldalite (TM) 
N91-22426/1/GAR 149,442 
Superplasticity Study of 1420 and 1421 Al-Li Alloys. 
N91-22427/9/GAR 149,443 


Stretch Formability of Sheets of Al-Li Alloys, Part > 
N91-22428/7/GA 149,444 


Effects of Surface Generated Scratches on the Fatigue 
Life of Al-Li Alloys, Part 1. 
N91-22429/5/GAR 149,445 


Comparison of Corrosion Fatigue Properties of 6013 
bare, alclad 2024 Bare Aluminum Alloy Sheet — 
N91-22430/3/GAR 149,384 


X Ray Rocking Curve _ of Aging and Deformation 
Characteristics in Al-Li Allo: 
N91-22431/1/GAR 149,446 


Environmental Fatigue of an Al-Li-Cu Alloy. Part 1: Intrin- 

sic Crack Propagation Kinetics in Hydrogenous Environ- 

ments. 

N91-22587/0/GAR 149,448 
ALUMINUM INTERMETALLICS 

Plasticity of Single Crystalline AIl3X Intermetallic Com- 

pounds. 

AD-A234 699/7/GAR 150,593 
ALUMINUM OXIDES 

Dynamic Ln Responses of Al203, Si3N4 and 


SiCw/Al. 
149,363 


149,366 
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Template Synthesis of Polymeric and Metal Microtubules. 
AD-A235 307/6/GAR 149,251 


of Ceramics. 





s th and Mi 
AD-A235 424/9/GAR 149,328 
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Pram oe Characteristics of Silicon 

leinforced Alumina at Elevated Toutes 
NOT 22378/2/GAR 

AMBIENT TEMPERATURE 

Puurakenteiden homehtumiseen vaikuttavat kriittiset kos- 
teus- a porns ey ape (Critical moisture and tem- 
perature conditions for mold fungi in 
DE91 771950/GAR 148,161 


AMBULATORY PATIENT CLASSIFICATION SYSTEM 
Evaluation of Ambulatory Care Classification Systems for 
the Military Health Care System. Final Report, May 1989- 


August 1990. 
AD-A234 539/5/GAR 149,839 
Evaluation of Ambulatory Care Classification Systems for 
the Military Health Care System. Executive Summary. 
AD-A234 584/1/GAR 149,244 
AMERICAN CIVIL WAR 
Strategic Warfighting Study of the Civil War. 
AD-A234 540/ /GAR 
AMERICAN SAMOA 
Report to Congress: Ccastal Barrier Resources System. 
Coastal Barriers of Hawaii and American Samoa. Sum- 


mary Report. — Cc 
PB91-193912/ 150,443 


AMERICIUM 241 TARGET 
Temperature-dependen 
(241)Am, and (243)Am. 
DE91011254/GAR 

AMERICIUM 243 TARGET 
Temperature-dependent Bondarenko factors for (237)Np, 
(241)Am, and (243)Am. 

DE91011254/GAR 150,251 

AMIDES 
Use of Heterocyclic Amides to Inhibit Tumor Metastasis. 
PATENT-5 010 080 149,687 

AMINE SUBSTITUENTS 
Effects of the Simultaneous Presence of Nitro and Amine 
Substituents in Cubane and Some Azacubanes. nates 


149,414 


149,888 


tt Bondarenko factors for (237)Np, 
150,251 


AD-A235 216/9/GAR 
AMINES 

Principles Guiding Enantiomeric Recognition in Macrocy- 

cle-Amine Systems. 

AD-A234 915/7/GAR 148,337 

Transformation of organic amines by transition metal 

cluster compounds. Progress report, 1990-1991. 

DE91010622/GAR 148,264 
AMINO ACIDS 

Acyclic amma lons in the Synthesis of alpha- 


Amino Acid: 
PB91- 199273/GAR 148,266 
AMITRAZ 
Rat Strain and Stock Comparisons es a Functional 
— Battery: Baseline Values and Effects of 


Am 
PaO! *200253/ GAR 149,054 


AMMONIA 
FTIR Studies of Water and Ammonia Decomposition on 
Silicon Surfaces. 
AD-A234 637/7/GAR 148,307 


Pursuit Deterrent Munition Reserve-Cell Ammonia Battery 


Redesign Analysis. 

AD-A234 943/9/GAR 148,833 
Stepwise Dissociation of NH3 on the Si(111)- (7x7) Sur- 
oak Foe a Dissociative Adsorption and Ther- 


AO-AZIS ( 009/ 8/GAR 


AMMONIUM COMPOUNDS 
Anionically Dyeable Smooth-Dry Crosslinked Cellulosic 
Material Created by Treatment of Cellulose with Trifunc- 
tional or Tetrafunctional Quaternary Ammonium Com- 


pounds. 

PAT-APPL-7-705 417/GAR 149,390 
AMMUNITION 

Performance Oriented Packagin 

Ammo Container for Packing 

Materials. 
AD-A234 871/2/GAR 
AMORPHOUS MATERIALS 

Dual lon oa Processed Diamondlike Films for Industri- 


al Applica 
N91 23042/5/GAR 149,324 


AMORPHOUS SILICON 
Telerobotic Electronic Materials Processing Experimen' 
N91-23061/5/GAR 151, 114 
AMOSPHERIC GENERAL CIRCULATION MODELS 
pany and Verification of a Physical Cloud-Mois- 
‘e Model for Use in General Circulation Models. 
AD-A2S 751/6/GAR 
AMPHIBIOUS OPERATIONS 
Amphibious Operations: The Operational Response to a 
Third World Crisis. 
AD-A234 706/2/GAR 149,893 
Okinawa Cam) 
AD-A234 981/9/ vAR 
AMPLIFIERS 
Field Emitter Array Integ: 
PATENT-4 987 377 
AMPLITUDE MODULATION 
Error Control Techniques for Satellite and Space’ Com- 
munications. 


148,341 


Testing of PA92 Metal 
roup |i Solid Explosive 


150,448 


148,060 


sean 149,906 


d Distributed A igs 





148,782 


ANTENNA DESIGN 


N91-22471/7/GAR 
AMPLITUDES 


Large Amplitude Oscillations. 
N91-22108/5/GAR 


148,594 


i in Growth 
N91-22908/8/GAR 

AN/UDR-13 
Test Evaluation Plan (TEP) for the See eae 
Program (CEP) of the Pocket Radiac (AN/' -13). 
AD-A234 933/0/GAR 150, 186 


ANA MARIA GULF 
Analisis multielemental por activacion neutronica de sedi- 
mentos del Golfo de Ana Maria. (Multielemental 
| a anaes 4 
DE91623298/GAR 150,435 
ANABOLIC STEROIDS : 


Adolescent Steroid Use. 
PB91-197152/GAR 


Adolescents and Steroids: A User Prospective. 
PB91-197160/GAR 


ANADARKO BASIN 
in ts Se eee See Rotate Se 
homa and the Texas Panhandle. 
PROT: 194035/GAR 150,036 
ANCHOR BOLTS 
Wind L as a Fatigue Factor on Lighting Standard 
Mounting 
PB91-193771/GAR 148,489 


Design Guide for Steel-to-Concrete 
PB91-198283/GAR 


ANCHORS (FASTENERS) 
pom my A of Form-Hangar Anchors in Prestressed Con- 
crete Girders. 
PB91-198275/GAR 148,498 


ANEMOMETERS 
Etude d’interactions sur Sondes Ansmociinometriques 
(S of Anemoclinometric Probe Interactions). 
PB91-199448/GAR 147,806 
ANIMAL BEHAVIOR 
Habitat Preferences and Distribution of Mammals in Cali- 


150,128 


148,110 


148,111 


148,474 


PB91-198549/GAR 


ee Se eee 





ery id ~ 


Repeat 
PB91-200: S/GAR 


Divergence between P: tions of ——- > 
chaclo wit Malo Parental Care: Promating Gan we 


Chromosome Variation. 
PB91-206904/GAR 150,392 
ANIMAL INDUSTRY 


Alberta. Animal Health 
MIC-91-03331/GAR 
ANIMALS 


149,807 


Division: Annual report 1988. 
_ 147,906 


Developmental Adaptations to Gravity in Animals. 
N91-22716/5/GAR 


ANIONS 


"151,101 


of Hexacoordinated Sila Dianions. 


Structure and ili 
AD-A234 609/6/ 148,296 


Negative lons: Structure and Spectra. 
AD-A235 253/2/GAR 
ANISOTROPIC ‘SHELLS 
Parameters and Equations for Buckling 
of Symmetrically Laminated Thin Elastic Shallow Shells. 
N91-22397/4/GAR 149,371 
ANISOTROPY 
Effects of elastic | behavior of 
intermetallic compounds. 
DE91010392/GAR 149,428 


Numerical Study of Two-Dimensional Crystal Growth 
— in the Presence of Anisotropic Growth Kinetics. 
200865 150,649 
Ultrasonic Texture and Stress Measurements in Aniso- 
tropic Polycrystalline Aggregates. 

PB91-202945 149,453 
orm ot Pp any Material Elastic Properties 
PBgT- 203059 149,378 


ANNEALING 


148,357 





Telerobotic Electronic Materials Processing Experiment. 
N91-23061/5/GAR 151,114 


ANOMALIES 
Machine Independent Expert System for Diagnosing En- 
vironmentally Induced Spacecraft Anomalies. 
N91-22782/7/GAR 150,934 
ANTENNA DESIGN 


150,879 


KW-7 


Space-Based Seti. 
N91-22165/5/GAR 


September 15, 1991 





ANTENNA GAIN 
Method of Steering the Gain of a Multiple Antenna 
Global Positioning System Receiver. 
PAT-APPL-7-621 685/GAR 
ANTENNAS 
ae. Me modified log-periodic antennas for pulse 


DEOT01 11775/GAR 

ANTHROPOD VECTORS 
ospirosis Scrub Typhus and Colorado Tick Fever 

Like ‘Disease in Korea. 

AD-A235 000/7/GAR_ 149,563 
ANTHROPOLOGY 

Abstracts of Papers. 

N91-22929/4/GAR 
ANTHROPOMORPHIC MANIKIN 

a mic Anthropomorphic Manikin (ADAM) 

Final leport. 

AD ADSS '61/5/GAR 
ANTHRORACK FACILITY 

Microgravity iment Design. 

N91-22224/0/GAR 
ANTIARMOR AMMUNITION 

Army Weapons: Status of the Sense and Destroy Armor 


naas 

AD-A234 845/6/GAR 150,445 
Rail Circuit Augmentation. 
AD-A234 944/7/GAR 

ANTIBIOTICS 
Estudo das condicoes de marcacao da gentamicina com 
sup(99m)Tc. complexacao com Re. Estabelecimento de 
alguns parametros farmacocineticos com o auxilio da an- 
alise rtimental. (Studies of labelling conditions for 
gentamicin with (99m)Tc. Complexation with rhenium. Es- 
tablishment ee pharmacokinetics parameters through 
compartmental analysis). 
5e91622578/GAR 


ANTIBODIES 

Inability of Malaria Vaccine to Induce Antibodies to a Pro- 
tective Epitope within Its Sequence. 

AD-A234 678/1/GAR 149,636 
Eighth International Symposium on Affinity Chromatogra- 
phy and Biological Recognition: Program and Abstracts 
(Abstract Only). 

N91-22681/1/GAR 149,536 


Pon he Performance on ga Adsorption for Antibody Puri- 


ition, (Abstract 
NOL-226s7/8/0AR 149,643 

ANTICONVULSANTS 
Etude des Proprietes des Cotten Nerveuses et Lympho- 
cytaires vis a vis de Ni Pc des 
Activities Saul loan et Aniehotnergaues (Study 
of Nervous and L: Cell Properties in Relation 
to New Compounds with sith And-Convulerre and Anti-Cholin- 
ergic Action). 

91-199513/GAR 

ANTIDOTES 

ante and Treatment Drugs for Organophosphorus 


Poisoning. 
AD-A234 671/6/GAR 149,785 


 —— to Treatment/Pretreatment. 
149,830 


150,150 


148,752 


149,266 


147,808 


151,096 


150,450 


149,753 





149,693 


AD-ADS! 898/1/CA 
ANTIFOULING coemeite 
Treatment of Membrane Surfaces with Oriented Mono- 
layers for Improved Renovation of Impaired Water. 
PB91-206649/GAR 149,187 
ANTIGENIC DETERMINANTS 
Characterization of Human Cells Expressing CD-45 Epi- 
s Which Cross-React with Anti-Mouse-B220. 
AD-A234 950/4/GAR 
ANTIGENS 
New Developments and Applications of Immunoassay 
Technology (Abstract Only). 
N91-22686/0/GAR 149,540 
a it C as a Carrier for HPLC-Based Immuno-Purifica- 
tion of Antigens and Antibodies (Abstract Only). 
N91-22691/0/GAR 149,543 
ANTIHYDROGEN 
Prospects for - ‘nes aetna Manipulation and Trapping 


of Anti 
150,829 


149,596 


PB91-1 
ANTIMALARIALS 
Chemotherapy of Rodent Malaria (Final Report, July 1, 
1985-October 15, 1 
AD-A235 422/3/GAR 149,668 
Koger 2, of Rodent Malaria (Annual Report, Octo- 
1990). 


1985-October 15. 
AD-A235 423/1/GAR 


ANTIMATTER 
Antimatter Applied for Earth Protection from Asteroid Col- 
N91-22181/2/GAR 
ye for Electr i ipulati 
PB91-1 

ANTIMISSILE DEFENSE 


Boost Phase Optical Sensor System (BOSS). BOSS Test 
Report Phases 1 and 2. 


KW-8 


149,669 


151,095 
and Trapping 
150,829 
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KEYWORD INDEX 


AD-A234 679/9/GAR 
ANTIMONY 
Toepassingen en Emissies van de Aandachtstof Anti- 
moon (Applications and Emissions of Antimony and Its 
Compounds). 
PB91-207837/GAR 
ANTIMONY ALLOYS 
Electrochemistry of Lead, —7e/na— and Lead-Antimony 
Alloys in Sulfuric Acid Solutio: 
N91-22414/7/GAR 148,381 
ANTIMONY COMPOUNDS 
Toepassingen en Emissies van de Aandachtstof Anti- 
moon (Applications and Emissions of Antimony and Its 


Compounds). 

PB91-207837/GAR 149,220 
ANTIMONY IONS 

5s(2)5p(2) - (5s(2)5p5d + 5s5p(3) 5s(2)5p6s + 


+ 
5s(2)5p7s) Transitions in Sb Ii and 5s(2)5p - (5s5p(2) + 
5s(2)nl) Transitions in Sb Ill. 
PB91-200816 


148,738 


149,220 


150,838 

ANTINEOPLASTIC AGENTS 
Therapeutic Application of an Anti-invasion Compound. 
PAT-APPL-7-637 145/GAR 149,685 
Use of Heterocyclic Amides to Inhibit Tumor a 
PATENT-5 010 080 149,687 
Method for Producing Trichothecenes. 
PATENT-5 021 343 

ANTINEUTRINO-NUCLEON INTERACTIONS 
Determination of alpha(S) from the Transverse Momenta 
< — Produced in Neutrino and Antineutrino Inter- 
Nor 22845/2/GAR 

pg porte 

ntiproton production for Tevatron. 

DESTO109{3/GAR 

ANTIRADAR COATINGS 
Camouflage. January 1980-August 1991 (Citations from 
the NTIS Database). 
PB91-800417/GAR 

ANTIREFLECTION COATINGS 
fp ne Coating for Polycarbonate: Single- 
Layer, . and Ar . 
N91 ~23043/3/GAR 

ANTITANK MISSILES 


Central Research Project Report on Superconductivity 
(FY 1988). Part 2. Magnetic Field Gradiometer Tank 


149,688 


150,821 


150,685 


149,935 





149,357 


ker. 
AD-A234 901/7/GAR 


149,974 
ANTIVIRAL AGENTS 
—— of a ‘1 mate by an Inhibitor of Oligo- 
ccharide Proc: 
AD. A235 041 N/GAR 149,680 
Model for Designing Drugs Targeted against HIV-1 Prote- 


ase. 
PAT-APPL-7-620 413/GAR 
eg ll 


Attention Span, Anxiety and Benzodiazepine Receptors. 
AD-A234 549/4/GAR 149,673 


APARTMENT BUILDINGS 
Rapport om myndighedsbeh 
leport on the nuthonities’ nandling on aaa extensions 
to buildi ings). 
DE91771902/GAR 148,158 


Asuinkerros- ja toimistorakennusten energiaa saeaestae- 
vaet toimenpideyhdistelmaet. Y ie a saving concepts for 
blocks of flats and office buildings). 

148,868 


DE91771958/GAR 
Painovoimaisen ilmanvaihdon peruskor- 


149,683 





Laempoepumppu 
— yhteydessae. (Use of heat pumps in dwelling 
equipped with gravity ventilation). 
Dest 771968/GAR 148,164 
Asuintaloyhtioeiden a iankulutus ja kuluttajakaeyttaey- 
tyminen. Teoreettiset laehtc toekohdat ja niiden suppea em- 
piirinen tausta. (Consumer behavior and the energy con- 
sumption of housing companies. Theoretical framework). 

DE91771971/GAR 148,874 
APATITES 

Adsorption and Orientation of Tetracycline on Hydroxya- 


PBot. 195149 

APP (APPLICATION PORTABILITY PROFILE) 
Application Portability Profile (APP): The U.S. Govern- 
— Open System Environment Profile OSE/1 Version 
PB91-201004/GAR 


Se PROGRAMS (COMPUTERS) 
totyping Distributed Simulation Networks. 
NOL ore /2/GAR 148,654 


Ricis Software po 90 Symposium: Aerospace 
Applications and Research Directions Proceedings Ap- 


Ror-20708/0/GAR 151,103 

Sofware: Where We Are and What Is Required in the 
uture. 

N91-22729/8/GAR 


APPLIED MATHEMATICS 
Mathematical Problems Concerning Rhythmic Processes. 


149,690 


148,693 


147,836 


AD-A234 588/2/GAR 
APPROPRIATE TECHNOLOGY 


Mar duksjon av nye kc og t i 
offshoresektoren. (Market Laedeonon” of new conan 
nents and systems in the offshore sector). 
DE91772011/GAR 
APTITUDE TESTS 
Construction of Final Forms for a New Enlistment 
Screening 
AD-A235 405/8/GAR 149,972 
Validation of ASVAB against Infantry Job Performance. 
AD-A235 406/6/GAR 149,973 
AQUATIC BIOLOGY 
Great Lakes Environmental Research Laboratory Annual 


eport, FY 1990. 
PB91-200667/GAR 150,060 
AQUATIC ECOSYSTEMS 


Environmental Research Program 1989 annual report. 
DE91010202/GAR 49,200 


Development of aquifer microcosms and in situ methods 
= ne the fate = function of poliutant-degrading micro- 
ms. Progress report. 
Dee 91010748/ AR 149,658 
Effects of biotic and abiotic factors on the accumulation 
of radionuclides in Fucus vesiculosus L. 
DE91623330/GAR 149,080 
Modelisation numerique des transferts de radioelements 
artificiels en Mer de Manche. (Processus hydrodynami- 
ques, biologiques et sedimentaires). (Numerical model of 
artificial radionuclides transfers in the English Channel. 
(Hydrodynamical, biological and sedimentary processes)). 
DE91749045/GAR 149,086 
Cooperative research projects of the Institute of Hydro- 
biology of Academia Sinica, Wuhan, P.R. China and the 
Institute of Ecological Chemistry of the Geselischaft fuer 
Strahlen- und Umweltforschung mbH Munich, 1981-1989. 
DE91773718/GAR 149,050 


LTRMP Observational Bulletin No. 1: Status of the Ma- 
a Populations of the Upper Mississippi 
iver. 
PB91-197863/GAR 
AQUATIC PLANTS 
Toxicity Tests of Effluents with Marsh Plants in Water 
and Sediment. 
PB91-200337/GAR 
AQUEOUS SOLUTIONS 
Thermodynamic cae of { Aqueous Solutions at High 
T hods, and Challenges. 
PB91-204065° 148,405 
AQUIFERS 


Koudeopsiag Wai 
baarheidsonderz 


149,694 








150,442 


149,166 


149,176 





Nederland BV te Culemborg. Haal- 
. (Cold storage at Wang Netherlands 
Inc. in Culemborg). 


DE90706012/GAR 148,927 


Development of aquifer microcosms and in situ methods 
to test the fate — function of pollutant-degrading micro- 
on. Pre L 

91010748/ AA 149,658 
Hydrologic ch of the fined aquifer at 
pn Motors Harrison Division Plant, Tuscaloosa, 
DE91011045/GAR 150,041 


ARBOVIRUS DISEASES 
Manual on guidelines for the control of arboviral ence- 
phalitides in Canada. 
MIC-91-03100/GAR 
ARC JET ENGINES 
Arcjet Endurance Test Program. 
AD-A235 232/6/GAR 
ARCHAEBACTERIA 
Development of Shuttle Vectors for Halobacteria. 
AD-A235 110/4/GAR 


Metabolism of hydr 

ria. Progress report, 

DE91011031/GAR 
ARCHAEOLOGY 

Class 3 Cultural Resources Survey of a 120-Acre Quarry 

in Clark County, Nevada. 

PB91-202804/GAR 
ARCHEOLOGY 

ounes os and Research yy 4 in Amite River and 

ton Rouge, and 





147,904 
148,537 


149,656 


nm by extremely _— bacte- 
il 1988-June 1990. 
149,532 


148,082 





Uvineueen Parltivee, Louisiana. 
AD-A234 783/9/GAR 
ARCHITECTURE 
Architecture at Hydro-Quebec. 
MIC-91-02910/GAR 148,177 
Charlie: CHBA/CMHC demonstration home. 1st ed. 
MIC-91-02923/GAR 148,178 
Tractaten van Jean Nicolas Louis Durand (Treatises of 
Jean Nicolas Louis Durand). 
N91-22470/9/GAR 
ARCHITECTURE (COMPUTERS) 
Architect's Framework for Ground Data System Develop- 
ment in the 1990's. 
N91-22190/3/GAR 
High Availability Control System Architecture. 


148,068 


148,179 


150,944 





N91-22191/1/GAR 150,945 


Architecture of the SAX-OCC: A Control Centre for a Sci- 
entific Satellite. 
N91 "22204/2/GAR 150,958 


Possible Architecture of a Distributed Hard Real-Time Ex- 
ecutive for 

N91 22242) /GAR 
He A Knowledge Based 


150,984 
) = ey the Evaluation 
the Reliability-Availability of x Computer Archi- 
N91-22272/9/GAR 151,009 
Design and Formal Specification of a Transaction Proc- 
a Protocol. 
N91-22717/3/GAR 148,611 
Large-Grain Dataflow Computation and Its Architectural 


N91-22767/8/GAR 148,612 
ARCTIC OCEAN 

Data  peemmeaae for the Coordinated Eastern Arctic Ex- 

periment 

AD-A234 864/7/GAR 150,427 
ARCTIC REGIONS 

International conference on physiological process studies 

| i... Arctic: \ po for ecosystems response to 

le change). Final report. 
Besi01 1199/GAR 149,552 
Ss i M. it Advisory Council: 

150,118 





Annual report 1988-89. 
MIC-91-03375/GAR 
Naval Arctic Manual. ATP 17(A). 
PB91-193920/GAR 
ARGENTINA 
Argentine-Brazilian declaration on common nuclear 
91622901/GAR 150,952 


———~ tina: Finanzas de los Gobiernos Provinciales (Ar- 
— ina: Provincial Government Finances (1991)). 
B! 48,224 


91-206557/GAR 
Argentina: Reasignacion de los Recursos para el Mejora- 
miento de ai ducacion (Ar —— mas Re- 


sources for 
PB91-207712/GAR 148,085 


ARGININE 
Human Alveolar and M hi Mediate 
Fungistasis ~ a dH of CoArginine ‘Oxidation to Ni- 


trite or Nitrate. 
PB91-206920/GAR 149,649 


149,928 








optical field ionization experiments 
ing 100 femtosecond laser pulses. 
DE91011200/GAR 150,694 
ARGON 40 REACTIONS 
Study of the decay modes of hot systems formed in the 
‘eactions. 


Ar + AuandAr+ Thr 
DES 7491 14/GAR 150,794 


ARGON COMPLEXES 
Structural Dependence of HF Vibrational -~ Shifts in 
AmHF, n= SS Sea oe jet Infrared 
191-203: 148,399 
Investigation of internal Rotor Dynamics of NeDC! and 
ArDC! via Infrared Absorption Spectr 
PB91-204024 148,404 
ARGON IONS 
Effects of electric microfields on argon dielectronic satel- 
plasmas. 


lite spectra in poten ore 
DE91011445/GAR 150,720 


ARGON ISOTOPES 
Helium Isotopic Constraints on Terrestrial 
the Transcrustal Transport of Mantle M 
Report J 1991. 
PB91-206458/GAR 
ARGON LASERS 
CW Electron Beam Pumped Rare Gas Lasers to 
Ultra- A Power. 
AD-A235 120/3/GAR 150,527 
— SYSTEM 
Instrumentation 
Not -23070/6/GAR 


ARIANE LAUNCH VEHICLE 
Recovery and Reuse of a Rocket Launcher. 
N91-22187/9/GAR 150,942 


Application of CCSDS ~ —/—rr_zzrse, to Ariane 5 and 
Hermes Ground Seg 
N91-22239/8/GAR 


ing and 
Final 


150,038 


for Optical Ocean Remote Sensing. 
150,423 


150,982 





hanical Properties of Poly fone and 
te-Polyetherimide 
150,459 


AD-A234 939/7/GAR 
Reaction Processing of Ceramic Particulate and Whisker 


AD-A234 951/2/GAR 150,460 
ARMS CONTROL 
Naval Arms Control: The Backdrop of History. 
AD-A235 185/6/GAR 148,091 


rags for CFE verification 
1010591/GAR 149,930 


KEYWORD INDEX 


German attitudes toward SNF and their impact on US ne- 


Beato 91010676/GAR 


ARMS CONTROL AGREEMENTS 
Verification Technologies: Managing Research and De- 
lop: for Cooperati Arms Control Monitoring 


149,931 





Measures. 

PB91-197913/GAR 
ARMY 

Implementation of Automated Information Systems: Are 


Nondevelopmental Items the Solution. 
AD-A235 207/8/GAR 149,963 


ARMY BUDGETS 
ADP Budget: a Reductions to the Department of 
Defense’s 
AD-A235 158/ NGAR 149,862 
ARMY CORPS OF ENGINEERS 


147,756 


on of Transportation: Capturing 
the Corps of Engineers. 
148,456 


Waterway Policy from 
AD-A234 810/0/GAR 
ua Pecan © Resource tonne 2 Model (MRPM) Individ- 
‘ogrammer’s Manual. 
AD-A235 298 STS /e/GAR 
ARMY DOCTRINE 
We ancy We Preach. Recent Exercises and 


the Operational Art. 

AD-A235 123/7/GAR 149,913 
ARMY FACILITIES 

Army Organization for Environmental Compliance and 

Restoration. 

AD-A235 127/8/GAR 149,198 
ARMY MEDICINE 

Test and Evaluation ieee of the Physio Control Defibril- 

lator/Monitor Model LIFEPAK (Trade Name) 10. 

AD-A234 593/2/GAR 148,125 

ARMY none Al 

Maneuver-Sustainment Dynamic Model. 

AD-A235 078/3/GAR 149,909 


Do We Practice gg We Preach. Recent Exercises and 


the Operational Ai 
teat 128/7/GAR 149,913 
Echelons Corps and Below 


(ecee Some Near Term Alternatives. 

AD-A235 152/6/GAR 149,887 
ARMY PERSONNEL 

Se Oe any Saye 


sponse Team. 
AD-A234 982/7/GAR 149,953 


Level of Dietary Fat Does Not Affect Fuel Oxidation or 

Endurance Exercise Performance of Soldiers. 

AD-A235 194/8/GAR 149,665 
ARMY PLANNING 

Organizational Culture Perspective of Strategic Leader- 

ship and Organizational Change: Shaping the Future of 

the 

AD-A234 562/7/GAR 149,937 

Army Organization for Environmental Compliance and 

Restoration. 

AD-A235 127/8/GAR 149,198 
ARMY RESEARCH INSTITUTE OF ENVIRONMENTAL 
MEDICINE 

Annual Historical Ri 

AD-A234 574/2/GA 
ARMY TRAINING 

Training the Trainers: Mission Analysis and Support for 

USAR Traini ; 

AD-A234 812/6/GAR 149,942 
AROMATIC HYDROCARBONS 

Effect of Hydrophobic Molecules on Mitochondria and Mi- 


tochondrial Proteins. 
AD-A235 177/3/GAR 149,602 


AROMATICS 


900-14 J ‘or 3 
February 1 4 January 1. 

DE91010000/GAR 148,364 
aa ater and soot formation in flames. 


as ewe a ae 15 August 1990. 
1010262/GAR 148,526 


Condensed phase studies of geminate radical ions in 
DE91011165/GAR 148,285 


ARRAY PROCESSORS 
Scalability of parallel algori 
DE91011902/GAR 

ARRAYS 
Smoo' 


149,969 





Calendar Year 1990. 
149,938 








148,610 

thsort Revisted. 
N91-22758/7/GAR 
ARSENIC 


Integrated Criteria Document: Arsenic. 
PB91-198895/GAR 149,216 


ane Criteria Document: Arsenicum Effects (Appen- 
). 
PB91-198903/GAR 149,217 


148,658 


BORNE 
Dermatobia hominis en Caruncula Ocular: 
Caso en on lqutoe, Peru (Dermatobie hominis in 
uncle: Report of a Case in Iquitos, Peru 


Feny ae hy 
Ocular Car- 


ARTIFICIAL INTELLIGENCE 


AD-A234 899/3/GAR 
oy GRAVITY 


for the International Space University’s 
_ Facility. 
Vanable Srv 150,941 


Conceptual System Study. Volume 2: 
Biers 
'7/7/GAR 149,780 


ain Moda ne rnorine bye with Local Representa- 
AD-AZ4 ‘700/8/8aR 148,698 


—— for Artificial Intelligence Software 
AD-A234 7: 78/GAR 
Intelligence Consortium (NAIC). 


Volume 1 Pa oe Summary. 
AD-A234 880/3/GAR ; 148,699 
Intelligence (NAIC). 
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Severn Estuary. Parts 1 and 2. 
DE91774538/GAR 150,107 
French nomenciature of North American birds. 
MIC-91-03320/GAR 
Bird Populations in Log and Uni 
Larch/ las-Fir Forest % in Piiorsmectem lontana. 
PB91-200675/GAR 150,132 
pont pase nena Activity of Bobwhite Acutely Ex- 
to Chlorpyrifos. 
Pae1-207019/GAR 149,060 
BIS (2-ETHYLHEXYL) HYDROGEN PHOSPHITE 
+g Solubility of BIS (2-Ethylhexyl) Hydrogen Phos- 


RD Aza 561/9/GAR 149,825 


BIS sn las ce se paca aint 
Structure cis- 
Dicetyidobisiethphosphinelatirum( 
AD-A234 698/9/GAR 

BISCAY BAY 
Resultats Li Chi et Biologi de la 
Campagne ——— 90. Modelisation 7 Hilcestene 


148,840 


150,117 
ged Western 


148,320 








af 
i biogasfaellesaniaeg. Forprojekt (Biogas of food wastes. 
Preliminary treatment, sanitizing and decomposition of 
food wastes, from institutions and households, in commu- 
nal biomass conversion plants. Pilot project). 
DE91771901/GAR 
BIOMECHANICS 

Mechanical Response Tissue Analyzer for Estimating 
Bone Strength. 
N91-23031/8/GAR 


BIOMEDICAL DATA 
Biomedical Applications of NASA Technology. 
N91-23028/4/GAR 


BIOMEDICAL INFORMATION SYSTEMS 
Medical ADP Systems: Automated Medical Records Hold 
Promise to Improve Patient Care. 
AD-A234 655/9/GAR 
BIOMEDICAL RADIOGRAPHY 
ae doses to examinees during “radiates 4 flu- 
oroscopy and computed tomography. 
DE91772183/GAR 
BIONICS 
Advanced Interdisciplinary Technologies. 
N91-22143/2/GAR 151,093 
Biological Neural Networks as Model Systems for De- 
signing Future Parallel Processing Computers. 
N91-23027/6/GAR 148,136 
BIOPOLYMERS 
Biomaterial Interactions with Organized Surfaces (Ab- 
stract Only). 
N91-22689/4/GAR 149,541 


Oxidative Procedure for Activation of Hydroxyl-Containing 
Polymeric Carriers (Abstract Only). 
N91-22690/2/GAR 


BIOREACTORS 
egation in an os Reactor. 
poor 30 -205724/GAI 
BIOSYNTHESIS 
Application of Toluene Dioxygenase in the Synthesis of 
Acetylene-Terminated Resins. (m-Hydroxy Phenylacety- 
lene Biotransformation Project). 
148,418 


AD-A234 911/6/GAR 
Bic thesis and ly of cell wall polysaccharides in 
cereal grasses. J mcm report. 
DE91010726/GAR 149,530 
Kristallisation von RNA und Proteinen Unter Mikrogravita- 
tionsbedingungen (Crystalization of Ribonucleic Acid and 
Protein in Microgravity Conditions). 

149,547 


149,113 


148,127 


151,113 


149,245 


149,760 


149,542 


149,550 





N91-22893/2/GAR 


BIOTECHNOLOGY 
Rate of Pyrite Bioleaching by ‘Thiobacillus ferrooxidans’: 
Results of an interlaboratory Comparison. 
PB91-195321 149,400 
Characterization by High Performance Liquid Chromatog- 
raphy (HPLC) of the Solubilization of Phosphorus in Iron 
Ore by a Fungus. 
PB91-195404 149,401 
BIOTIC COMMUNITIES 
Shallow marine, littoral and terrestrial associations of 
Pendleton Island, New Brunswick. 
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hemical and Biological Results of the 
GASTOM 90 Campaign. Modeling of the Ecosystem). 
PB91-199497/GAR 50,391 

BISMUTH ANTIMONIDE TELLURIDES 

Untersuchunbgen zur Segregation von Tellur in BiSbTe3 
(Examination of the Segregation of Tellurium in BiSbTe3). 
aban 6—9 150,634 
Untersuch i zur Instationaeren Konvektion 
von Vertikal, Othemisch Instabil Angeordneten Bi-Sb-Te- 
Schmeizen (Results of Examination of Unsteady Convec- 
tion of Vertical Thermally Unstable Bi-Sb-Te Melts). 
N91-22905/4/GAR 150,639 


BISMUTH STRONTIUM CALCIUM CUPRATES 
International Collaboration Program on Innovative Chemi- 
on Processing of Superior Electronic and Optical Materi- 
als. 
AD-A235 030/4/GAR 
BISTATIC RADAR 


Applications of Subsurface Radar for Mine Detection. 
AD-A234 847/2/GAR 148,746 


BITUMENS 


Evaluation of oil shale bitumen as a Peptibity asphalt 
itive to reduce ture damage susc 
" 148,895 





150,598 





Pp 


additiv 
DE91002062/GAR 


BITUMINOUS CEMENTS 
1989 simulation of the proposed end-result specification 
for acceptance based on aggregate gradation and as- 
phalt cement content. 
MIC-91-02912/GAR 
BITUMINOUS COAL 
Studies on coal devolatilization and char reactivity under 
PFBC conditions. Final report. 
DE91002065/GAR 148,524 


Pilot-scale by of microbubble flotation. Final a 
DE91008418/GAR 
Proof of concept and pe ae high 
_— batch type ssinthene for Po mora ‘fine coal. 
jarterly per 20. 1000 po report, September 21, 1990 
1990. 


Decem| 
148,902 


148,471 








to 
DE91010553/GAR 
Low temperature swelling of Argonne Premium Coal 
Samples: Effect = pore structure. 
DE91010609/GAR 148,904 
ee of coal conversion to soluble products. Quarterly 
rt, October 1, 1990-March 31, 1991. 
Dt 91010017/GAR 148,887 
Fundamental studies of water pretreatment of coal. First 
annual report, September 5, 1989-September 30, 1990. 
DE91011301/GAR 148,889 
Coal plasticity at high a rates and temperatures. 
Third technical progress report. 
DE91011308/GAR 
BITUMINOUS CONCRETE PAVEMENTS 
New Jersey Pavement Management Study. 
PB91-198291/GAR 
BITUMINOUS eye 
ycled Hot Mix Asphaltic Concrete in 


148,909 


148,499 





Ponmabieasin. 


PB91-200469/GAR 
BLACKOUTS 

Response of BWR Mark Ii Containments to Station 

Blackout Severe Accident Sequences. 

NUREG/CR-5565/GAR 150,334 
BLAST EFFECTS 

IDYNA: an interface between |-DEAS and DYNASD. 

DE91622741/GAR 150,185 
BLEACHING 

Sequential Oxidative/Reductive Bleaching and Dyeing in 

a Multicomponent Single Liquor System. 

PAT-APPL-7-697 549/GAR 149,389 
BLOCK COPOLYMERS 

Synthesis of Energetic Single Phase and Multi-Phase 


‘olymers. 
AD-A235 104/7/GAR 


BLOOD 
Gebruik van IRE-Medgenix Serum TSH IRMA voor de 
Bepaling van TSH in Hielprikbloed van Pasgeborenen 
(Use of IRE-Medgenix Serum TSH IRMA A. the Meas- 
urement of TSH in naan ames of Newborn Babies). 
PB91-199638/GAR 149,559 

BLOOD BANKS 
Development of the U.S. EPA Health Effects Research 
Laboratory Frozen Blood Cell Repository Program. 
PB91-199950/GAR 

BLOOD CELLS 
Development of the U.S. EPA Health Effects Research 
Laboratory Frozen Blood Cell Repository Program. 
PB91-199950/GAR 

BLOOD DONORS 
Risicofactoren voor (Overdracht van) HIV-Infectie: Vers- 
chillen Tussen Bloeddonoren en Niet-Donoren. Deel 1. 
Demografie Donoren en Algemene Bevolking (Risk Fac- 
tors for (Contamination of) HiV-Infection: Differences be- 
tween Blood Donors and Non-Donors. Part 1. Demo- 
raphic Description of Donors and General Population). 

B91-199661/GAR 149,731 

BLOOD PLASMA 

Investigation of Fiber Optic pCO2 Sensors for Biomedical 


Applications. 

PB91- 199703/GAR 149,560 
BLOOD PROTEINS 

jy ome of Nonspecific Adsorption of Serum Proteins 

Eupergit C and oe (Abstract Only). 

NO1-226 2/8/GAR 149,544 
BLOOD SUBSTITUTES 

Studies of Mutant Hemoglobins to Define Types of Modi- 

fications Useful in the Design of Blood Substitutes. 

AD-A234 997/5/GAR 149,598 
BLOOD VOLUME 

Characterization of Blood Drawn Rapidly for Use in Blood 

Volume Expansion Studies: An Animal Model for Simulat- 

ed Weightlessness. 

149,779 


148,508 


148,427 


48,149 


48,149 


N91 221 75/4/GAR 


BLUE CANYON WILDERNESS 
Mineral Resources of the Biue Canyon and 
Breaks Wilderness Study Areas, Malheur 


Oregon. 
PBOT 1 93995/GAR 


BLUE (COLOR) 
Potentiating Effects of Ethanol on the Blue Light Depolar- 
ization of the Retinal Pigment Epithelium. 
AD-A234 718/5/GAR 149,676 
BLUE LIGHTS DAMAGE 
Hemoproteins(s) Mediate Blue Light Damage in the Ret- 
inal Pigment Epithelium. 
AD-A234 681/5/GAR 149,591 


BOATS 
Yacht Mast Sp Using Carbon Composites. 
N91-22398/2/GAR 


BODY-WING CONFIGURATIONS 
Aerodynamics of Thrust Vectoring by Navier-Stokes Solu- 


tions. 

N91-22092/1/GAR 
BOEING 737 AIRCRAFT 

Robust Integrated Autopilot/Autothrottle Design Using 

Constrained Parameter Optimization. 

N91-22127/5/GAR 147,831 
BOGOLIUBOV THEORY 

Multiloop Feynman Di id Distributi 

Part 3: UV Renormalization in Momentum Space. 

N91-22855/1/GAR 


BOILERS 
Compliance Testing of Grissom AFB, Central Heating 
Plant Coal-Fired Boilers 3, 4 and 5 Grissom AFB, Indiana. 
AD-A235 196/3/GAR 148,975 


Penetratie van centrale verwarmingsketels. Energiezuin- 
ige en milieuvriendelijke ketels in woningen. (Penetration 
of central heating boilers. Energy saving and environment 
friendly boilers in houses). 
DE91767322/GAR 148,929 
Studier av gasstroemning i rosteldade pannor. (Studies of 
jas flow in grate fired boilers). 
E91772036/GAR 151,168 
Conformity Assessment Workshop on Pressure Vessels. 
PB91-192997/GAR 149,320 


Owyhee 
County, 
150,086 


150,410 


147,783 





Theory. 


50,822 





BOLOMETERS 
Monolithic Integration Semiconductor and Superconduc- 
tor Components. 
AD-A234 986/8/GAR 148,799 
BOLTS 
Transfer Mechanics of Full-Column Resin-Grouted Roof 


jolts. 
PB91-200501/GAR 150,093 
BOMBING 
— Beyond the Battlefield: An Air Force Imperative. 
205/2/GAR 149,921 
BOND ORDERS 
Effects of the Simultaneous Presence of Nitro and Amine 
Substituents in Cubane and Some Azacubanes. 
AD-A235 216/9/GAR 148,353 
BONDING 
Early Focus Development Effort, Ultrasonic Inspection of 
Fixed Housing Metal-to-Adhesive Bondline. 
N91-22573/0/GAR 148,574 


— Induction Bonding of Composites, Plastics, and 

etals. 
N91-23049/0/GAR 

BONE STRENGTH 
oe ees Tissue Analyzer for Estimating 


Bone 
148,127 


149,279 


No1-23031 BVGAR 
BONUSES 

Are ae ay Indeed Motivated by Their Bonuses. 

PB91-206011/GAR 147,735 
BOOSTER ROCKET ENGINES 

Liquid Rocket Booster (LRB) for the Space Transporta- 

tion System (STS) Systems Study. Volume 2: Addendum 

1 


N91-22366/9/GAR 
Liquid Rocket Booster Study Addendum. 
N91-22368/5/GAR 148,568 


Liquid Rocket Booster (LRB) fcr the Space Transporta- 
tion System (STS) Systems Study, Volume 2, Addendum 


2. 

N91-22374/3/GAR 
BORATES 

Lanthanide Coordination Chemistry: Spectroscopic Prop- 

erties of Terbium and Europium Poly(Pyrazol-1-Yl) Borate 

and — 1-Yl) Borate. 

PB91-20: 148,391 
ciiaitinén 

Prediction of inflow into the D-Holes at the Stripa Mine. 

DE91622842/GAR 150,015 


In situ Stress Analysis of Wellbore Breakouts from Okla- 
homa and the Texas Panhandle. 
PB91-194035/GAR 


BORIC ACID 
Relation of Hertzian contact pressure to friction behavior 
of self-lubricating boric acid films. 
DE91010592/GAR 
BOROHYDRIDES 
Borohydrures d’uranium (Ill) et (IV): complexes areniques 
¢ . (Uranium (Ill) and (IV) borohydride: arene 
dienyl complexes). 
Beet 749078/GAR 148,289 
BORON 
Scanning Tunneling Microscope for Boron Surface Stud- 


les. 
AD-A234 716/9/GAR 

BORON CARBIDES 
Characterization of Mo/B4C multilayers. 
DE91011192/GAR 

BORON ISOTOPES 
Accelerator neutron source for BNCT. Progress report. 
DE91011070/GAR 149,574 


BORON NITRIDES 
Formation of a Solid Lubricant in Boron Carbide by Nitro- 
gen lon Implantation Laser Annealing. 
D-A234 688/0/GAR 
BORON OXIDES 
Boron Combustion Model Development with Kinetic Sen- 
sitivity = and Measurement of Key Chemical Rate 


Parameter 
AD-A235 '309/2/GAR 148,363 


BOROSILICATE GLASS 
Glass melter off-gas woe pluggages: Cause, signifi- 
cance, and remediatio 
DE91010918/GAR 150,239 
Mass-transfer analysis of waste packages containing de- 
fense waste processing facility glass as a waste form. 
DE91011244/GAR 150,250 


Statistical approach for identifying nuclear waste glass 
compositions that will meet quality and processability re- 
quirements. 

DE91011334/GAR 150,253 
Alteration hydrothermale du verre R7T7. Cinetiques de 
dissolution du verre a 150 et a 250(sup 0)C, role des 


phases neoformees. (Hydrothermal alteration of the glass 
R7T7. Glass dissolution kinetics at 150 and 2500, role of 


148,567 


148,570 


150,036 


149,405 


148,322 


149,337 


149,404 


neo-formed phases). 
DE91749047/GAR 


BOSON FIELDS 
Sphaleron at Finite Mixing Angle. 


150,275 


KEYWORD INDEX 


N91-22835/3/GAR 
BOSONS 

Super-version of quasi-free second quantization. 1. 

Charged icles. 

0 r,t 150,767 


150,815 


Vertices in abelized picture. 
be91621763/GAR 
BOUNDARY LAYER 
— of Intermittent Boundary-Layer Flow: A 


AD-ASSS 092/4/GAR 150,496 


Couche Limite et Transfert de Chaleur au Niveau du 
Piston. Partie 6: Mesure de la Vitesse d’Ecoulement dans 
la Couche Limite Turbulente Derriere le Piston dans le 
Tube a Choc (Bou Layer and Heat Transfer Near 
i. Part 6: Flow Speed Measurement in the — 
ra Grenzechicht a a Piston in a SPugkol ube) 
renzsc! ul am lugkolben. 
re der S Stroomungeschwitdh in der Tur- 
bulenten Grenzschicht Hinter dem Kolben im Stossrohr). 
PBO1- "190862/GAR 150,511 
BOUNDARY — FLOW 
Effects o y on a Sup ic Mixing Layer. 
AD AZOS eon /B/GAR 150,494 
Investigation into the Extent and Effects of Spanwise 
Flow in the Boundary Layer of a Helicopter Rotor in 


Hover. 

N91-22089/7/GAR 147,780 
Use of Axisymmetric Flow for Investigation of Shock 
Wave-Boundary Layer Interactions. 

N91-22529/2/GAR. 147,801 


yer of Buildings to Cause High Wind for Local Leisure 


N91-22668/8/GAR 148,200 


BOUNDARY LAYER STABILITY 
Nonparallel Instability of Supersonic and Hypersonic 
Boundary Layers. 
N91-22085/5/GAR 

BOUNDARY LAYER TRANSITION 
Translation of Boundary Layer Transition Noise Article 
from J. Acoustique. 
AD-A235 093/2/GAR 

BOUNDARY LAYERS 
Parabolized mys apa! gam of wake/boundary- 
layer flow along a cable in 
DE91011497/GAR 149,976 

BOUNDARY-VALUE PROBLEMS 
TOPAZ2D validation status report for December 1990. 
DE91011776/GAR 150,742 

BOVINE SOMATOTROPIN 
U.S. Dairy Industry at a Crossroad: Biotechnology and 
Policy Choices. 

PROT. 198085/GAR 


on he sag 
ge Scale Motions of Neptune’s Bow Shock: Evidence 
M9 Control of the a > za by the Rotation Phase 
of Neptune’s Ma eer ield 
N91-22954/2/G, 
BRACHYTHERAPY 
Definitiestudie van het project hyth 
(Definition si of the project Seuteene Pm aren 9 
DE91622671/GAR 149,576 
BRADYRHIZOBIUM JAPONICUM 
Enhancement of Nitrogen Fixation with ‘Bradyrhizobium 
japonicum’ Mutants. 
PATENT-5 021 076 149,555 
BRAIN 
Cross-Talk between Receptor-Regulated Phospholipase 
D and Phospholipase C in Brain. 
AD-A234 662/5/GAR 149,589 
Cholinesterase Inhibitor Soman Increases Inositol Tri- 
phosphate in Rat Brain. 
AD-A234 712/8/GAR 
BRAIN CHEMISTRY 
Brain Cholinesterase Activity of Bobwhite Acutely Ex- 
posed to Chlorpyrifos. 
PB91-207019/GAR 
BRAVO DOME 
In situ Stress Analysis of Wellbore Breakouts from Okla- 
homa and the Texas Panhandle. 
PB91-194035/GAR 150,036 
BRAZIL 
Argentine-Brazilian declaration on common nuclear 
icy. 
DE91622901/GAR 
BRAZILIAN SPACE PROGRAM 
Telemetry Processing and Displaying Software for the 
Brazilian Complete Space Mission. 
N91-22198/6/GAR 150,952 
BRAZING 
Reactive metal brazing of aluminum nitride. 
DE91010867/GAR 
BREAKWATERS 
Lincoin — | Shoreine Erosion Control ——— Seattle, 
and Mani 


150,768 








147,776 


150,482 


147,908 


147,974 





149,826 


149,060 


150,352 


149,366 


Washingto 

AD-A234 BSOTHIGAR 
BREATHING APPARATUS 

Evaluation of the Safety of the CSE SR-100 Self-Con- 

tained Self-Rescuer. 





148,457 


BUBBLES 


PB91-200485/GAR 150,091 
BREATHING ZONE CONCENTRATION 


ig Zone Cc ion and 








Capture Effici 
PBO1-197856/GAR 
BRICKS 
Compari of Mi 
for Lunar Brick 
N91-22172/1/GAR 
BRIDGE ABUTMENTS 
zi iprap for the Protection of Bay aoe Embank- 
ments and Spur Dikes and Limiting the Depth of Scour at 


149,011 





Versus Direct Solar Heating 
, 150,909 


Bridge Piers and ——— Volume 1. Literature Review 
and Arizona Case Histories. 
PB91-198259/GAR 


148,497 


Evaluating Scour at Bridges. 
PB91-198739/GAR 
BRIDGE DECKS 


Modular Expansion Joints and Deck Drains. 
PB91-198218/GAR 


Structural Concrete Overlays in 

a . a ¢ Experimental Resul wuves Stud- 
jecommendations. 

peor 19843 WGAR 148,500 


Structural Concrete Overlays in Bridge Deck Rehabilita- 
tion: Experimental Program. 
148,501 


148,504 


148,495 
Rehabilita- 


xperi 
PB91-198440/GAR 
+ ag of Ralumac as Wearing Course. Construction 
leport. 
PB91-200451/GAR 
BRIDGE MAINTENANCE 


148,477 





Procedi and Standards for Bridge Maintenance. 
PB91-200915/GAR 148,513 
BRIDGE PARAPETS 
Analytical Evaluation of Concrete Bridge Parapet and 
Structure Mounted Guiderail 
PB91-193607/GAR 148,487 
BRIDGE PIERS 
Sizing Riprap for the Protection of Approach Embank- 
ments and Spur Dikes and Limiting the Depth of Scour at 
poe Piers and Abutments. Volume 1. Literature Review 


and Arizona Case Histories. 
PB91-198259/GAR 





148,497 
Scour Around Bi Piers in Oklahoma Streams. 
PB91-198713/GA 48,503 
BRIDGES (STRUCTURES) 
Distortion-induced Fatigue Cracking in Steel Bridges. 
PB91-200964/GAR 148,514 
BRIDGMAN METHOD 
Zuechtungsverfahren (Growing Process). 
N91-22888/2/GAR 150,626 
Untersuchungen zur Form der Fest-Fluessig Phasenfront 
Beim Bridgman-Stockbarger Verfahren (Investigation of 
the — of the Solid-Liquid Phase Front in the Bridg- 


N91- 32806/5 GAR 150,632 
Laties Matching eae Substrates for Improved 


e& a 
PB91- oofeor 

BRIGADE LEVEL on 
Roundout Program: Is It Still Valid. 
AD-A235 008/0/GAR 

BRINES 
Geochemistry of Salado Formation brines recovered from 
the Waste Isolation Pilot Plant (WIPP) repository. 
DE91011486/GAR 150,261 


BROMINE 79 TARGET 
Toward a unified dynamic model for heavy ion reactions: 
Exclusive measurements of Br + Al and Ni + Mg at in- 
cident energies near 10 MeV/amu. 
DE91011374/GAR 


BROMINE IONS 
Analysis of time- and space-resolved Na-, Ne-, and F-like 
emission from a laser-produced bromine plasma. 
DE91011523/GAR 
BROMOTRICHLOROMETHANE 
Potentiation of Bromotrichloromethane Hepatotoxicity in 
Male Rats Exposed to 10 ppm Dietary Chlordecone: 
Electron Microscopic and Biochemical Study. 
AD-A234 606/2/GAR 149,046 
Sage AGS 
lew beam instrumentation in the AGS Booster. 
DE91011134/GAR 150,688 
AGS experiments, 1988, 1989, 1990. Seventh edition. 
DE91011714/GAR 150,729 


Report of the AGS Experimental Area Shielding Upgrade 

Committee. Shielding report. 

DE91011724/GAR 150,734 
BRUSHES 

Rotordynamic and Leakage Characteristics of a 4-Stage 

Brush I. 

AD-A235 336/5/GAR 
BUBBLES 

Analysis of Laminar ———- Bubbles Using a Simple 

Turbulence Modei. 


148,784 


149,907 


150,703 


150,726 


148,544 
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Pr tion d "Ondes Sonores dans les Milieux Diphasi- 
| ition of Sound Waves in Diphasic Media). 
191-199; 


/GAR 150,489 
BUCKLING 
Nondimensional Parameters and Equations for Buckling 
of Symmetrically Laminated Thin Elastic Shallow Shells. 
<0 oa pre 149,371 
Non Part of B2000: A First Evaluation. 
NS1-20580/5 5/GAR 150,664 
BUILDING CODES AND STANDARDS 
British Columbia — Code Sap pe Change 


vo esy the 1990 8 .C. Building 
MIC-91-02942/GAR 148,183 


BUILDING STONES 
Building and decorative stone inventory of selected map 
areas in New Brunswick. 
MIC-91-03093/GAR 148,188 
BUILDINGS 
Gebouwsimulatie programma VA114. Deel 2: Technische 
documentatie. (Guldeg simulation program VA114. Part 


2). 
DE90706020/GAR 148,150 


Gebouwsimulatie programma VA114. Deel 1: 
madocumentatie. (Building simulation program V. 114, 


Part 1). 
DE90706021/GAR 


Solid state el hromic ‘ Final report, 
May 1, 1987-August 31, 1990. 
DE91011026/GAR 148,857 


Puurakenteiden homehtumiseen vaikuttavat kriittiset kos- 
teus- A laempoetilaolosuhteet. (Critical moisture and tem- 
poses e conditions for mold fungi in construction). 
1E91771950/GAR 148,161 
Suomalainen ilmastointijaerjestelmae. |-vaihe. (Finnish air 
conditioning system. First phase). 
rsh tae 5/GAR 


148,151 





148,931 


- nan kannattavuuden _arviointi, 
of profitabl 





Kaeaus 4... luati 


sures). 
BE91771962/GAR 
Olio-orientoituneet 





vess of energy conser- 


148,869 
iataloudelliset analyysi- ja suun- 
nitteluohjeimistot. (Object-oriented energy economical 

analysis and ining programs). 

DE91771964/GA 148,870 

Epaetasaisten nempoosition vaikutus viihtyvyyteen. Kir- 

smog se me (Effects of nonuniform thermal condi- 
comfort. Literary survey). 

DEo1771965/GAR 148,871 


Heat transfer at internal building ane Recommenda- 
tions for a future work programme. 

DE91774547/GAR 148,175 
Test cell studies 1: window coverings. Measurement of 
parameters describing the effect of curtains, net curtains 
and venetian blinds. 
DE91774549/GAR 148,176 


— of Buildings to Cause High Wind for Local Leisure 


N91-22668/8/GAR 148,200 


Evaluation of Long Term Performance and Maintenance 
of External Joinery (Main Report). 
PB91-207191/GAR 148,195 
BULGARIA 


Bul n Am od Investment Law No. 193, Effective 6/ 
14/91--Translatio 
PB91 -960412/GAR 148,229 


Law of the hoy National Bank of 6/91. 
PB91-960413/GAR 148,230 


Bulgarian Act on _ of Competition of 5/91. 
PB91-960414/GAR 1. 
Law on Settling Old Bank Credit Debts of 3/91. 

PB91-960415/GAR 148,216 


BULGARIAN NATIONAL BANK 
Law of the Bulgarian National Bank of 6/91. 
PB91-960413/GAR 


BURNABLE POISONS 
Integrity of neutron-absorbing components of LWR fuel 
systems. 
DE91010314/GAR 
BURNERS 


148,230 


150,340 


vn ae 


fiber-burner boiler system. Vol. 2). 
aoperenee /GAR 


fihharh eo ¢; 


Settaaner boiler system. Vol. 1). 
DE91771903/GAR 


BURNS (INJURIES) 





Bind 2. (Integrated 


148,157 
Bind 1. (Integrated 


148,159 





Pharmacological Sparing of Protein in Burn Injury. 
AD-A235 026/2/GAR ” os 

—— 

h Burnup Effects Program. Final report. 
Hs 91011127/GAR 150,344 
Vaporization behavior of uranium-plutonium mixed car- 
is simulating high burnup. 

150,363 


149,679 


bide fuels 
DE91772219/GAR 
BUSINESS CYCLES 
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PB91-199968/GAR 
CHLORDECONE 
Potentiation of Bromotrichloromethane Hepatotoxicity in 
Male Rats Exposed to 10 ppm Dietary Chliordecone: 
Electron Microscopic and Biochemical Study. 
AD-A234 606/2/GAR 149,046 
Altered Hepatic Energy Status in Chlodecone (Kepone)- 
Potentiated CCi4 Hepatotoxicity. 
AD-A234 728/4/GAR 149,047 
Chlordecone impairs Na(+ )-Stimulated L-(3H)Glutamate 
Transport and Mobility of 16-Doxyl Stearate in Rat Liver 
Plasma Membrane Vesicles. 
AD-A234 762/3/GAR 
CHLORINATED ALIPHATIC HYDROCARBONS 
Report to the Secretary of Energy on be poset na 
substances: An analysis of the energy and economic e' 
fects of phasing out certain organic chlorine and bromine 
products. 
DE91010619/GAR 
CHLORINATION 
identification of Organic N-Chioramines In vitro in Stom- 
ach Fluid from the Rat After Chlorination. 
PB91-199968/GAR 
CHLORINE 
Desorption Product Yields Following Ce Adsorption on 
Si(111)7x7: Coverage and T 
AD-A234 635/1/GAR 148,305 
Effect of Metal Catalysts on the Formation of Polychiori- 
— Dibenzo-p-Dioxin and Polychlorinated Dibenzofuran 
ecursors (Reannouncement). 
PBST, 156802/GAR 149,008 
Analysis of Inactivation of ‘Giardia lamblia’ by Chlorine. 
PB91-196253/GAR 49,720 
CHLORINE 35 REACTIONS 
Elastic scattering of (sup 35)Ci and (sup 37)Ci on (sup 


BeMa. 
DE91744265/GAR 150,791 


CHLORINE 37 REACTIONS 
Elastic scattering of (sup 35)Ci and (sup 37)Ci on (sup 


aeMa. 
DE91744265/GAR 150,791 
CHLORINE COMPOUNDS 
Phase transitions and high temperature structures in tri- 
cyclopendatien ee (IV), U(C5H5)3CI. 
DE91749069/ 148,288 
CHLORINE IONS 
PEPICO studies ‘of ion dissociations: The structure and 
heats of formation of ions, molecules, and free radicals. 
Research report, 1988-1990. 
DE91010742/GAR 
CHLORINE ORGANIC COMPOUNDS 
Polychlorinated Biphenyls in the Environment. January 
1984-August 1991 (Citations from the NTIS Database). 
PB91 441/GAR 149,629 
CHLOROHYDROCARBONS 
Turbulent Flame Reactor Studies of Chlorinated Hydro- 
carbon Destruction Efficiency. 
PB91-199885/GAR 149,017 
CHLOROPHENAMIDINE 
Suppression of the Luteinizing Hormone Surge by Chior- 
dimeform in Ovariectomized, Steroid-Primed Female 


Rats. 

PB91-200303/GAR 149,055 
CHLOROPHYLL-BINDING PROTEINS 

Kinetics and energetics of triplet energy transfer in reac- 


tion centers from (ital Rhodobacter sphaeroides) 2.4.1. 
DE91011110/GAR 149,533 


CHLORPYRIFOS 
Brain pay neanme Activity of Bobwhite Acutely Ex- 


o7O1S/ GAR 149,060 


149,792 


nic N-Chioramines In vitro in Stom- 
at After Chlorination. 
149,549 


149,028 


148,981 


149,549 





i» 1a 


148,284 


posed to 
PB91 207019/GAR 
CHOLINERGIC AGENTS 
Activation of Phosphoinositide Metaboli 
oe. 
AD-A235 299/5/GAR 


CHOLINERGIC RECEPTORS 
Acetyicholine cna by a *. rcs Receptor: Implica- 
tions for Biological Recognitio 
AD-A234 735/9/GAR 149,516 
Etude des Proprietes des Cellules Nerveuses et Lympho- 
cytaires vis a vis de Nouveaux Composes Possedant des 





by Chol 
149,528 





Activities Anticonvulsivantes et Mey oe wort yg (Study 
of Nervous and Lymphocytic Cell Properties in Relation 
to oy es with Wea. Conetaate and Anti-Cholin- 


hee tion). 
PB91- 199513/GAR 


CHOLINESTERASE 
Brain Cholinesterase Activity of Bobwhite Acutely Ex- 


posed to Chlorpyrifos. 
PB91-207019/GAR 
CHOLINESTERASE INHIBITORS 
Cholinesterase Inhibitor Soman Increases Inositol Tri- 
phosphate in Rat Brain. 
AD-A234 712/8/GAR 149,826 
General Occurrence of Binding to Acetylcholinesterase- 
Substrate Complex in Noncompetitive Inhibition and in In- 
hibition by Substrate. 
AD-A235 045/2/GAR 
ange TREE GROWING 
jarketing research study on the Christmas tree market 
a St. John’s and surrounding areas. 
MIC-91-03028/GAR 149,986 


CHROMIUM 


149,693 


149,060 


149,523 


d Criteria D 
PB91-198853/GAR 149,214 


eee Criteria Document: Chromium, Effects (Appen- 


ix). 
PB91-198861/GAR 149,215 
CHROMIUM 50 TARGET 
Enriched chromium neutrino source for GALLEX. 
DE91010298/GAR 
CHROMIUM ALLOYS 
Chemical phase separation in binary iron-chromium 


alloys. 
DE91010282/GAR 
From electronic structure to alloy phase stability. 
DE91011187/GAR 
CHROMIUM CARBIDES 
PM-200 Lubrication System. 
N91-23044/1/GAR 
CHROMIUM FLUORIDES 
Enriched chromium neutrino source for GALLEX. 
DE91010298/GAR 
CHROMOSOME ABERRATIONS 
Gaagenets Studies of Ethyl Acrylate Using C57BL/6 
ice. 
PB91-200246/GAR 
CHROMOSOMES 
se K(sup + )/Na(sup + ) discrimination in sait- 
stressed wheat containing individual chromosomes of a 


salt-tolerant (ital Lophopyrum). Progress report. 
DE91011005/GAR 


t: Chromium 





50, 167 


149,393 


148,373 
149,407 


'50, 167 


149,808 


147,873 
Di of a Monogamous Poly- 
chaete with Male Roe Care: Premating Isolation and 
Chromosome Variation. 
PB91-206904/GAR 
CHROMOSPHERE 
Ultra High Resolution XUV Spectroheliograph: An At- 
tached Payload for the Space Station Freedom. 
N91-22365/1/GAR 
CHRONOLOGY 
Desert Shield and Desert Storm. A Chronology and 
Troop List for the 1990-1991 Persian Gulf Crisis. 
AD-A234 743/3/GAR 149,894 
CIRCUIT AUGMENTATION 
Rail Circuit Augmentation. 
AD-A234 944/7/GAR 
CIRCUIT INTERCONNECTIONS 
Prospects for High Temperature Superconductor - Semi- 
conductor Contacts. 
PB91-203646 150,654 
CIRCULAR PLATES 
Forces and Pressures Induced - Circular Plates by a 
bs ae Lifting Jet in Ground Effec' 
N91-22077/2/GAR 
CITIZEN PARTICIPATION 
Local Round Table Workshop: Proceedings (1991: Hunts- 


ville, Ont.). 

MIC-91-03511/GAR 150,869 
CIVIL AVIATION 

Civil Air aa, A Fresh Look at Power-by-Wire and 

NSi 23080/2/GAR 


CIVIL PROCEDURE 
Hungarian Rules of Law in Force Nr. li/1-2 (1/15-30/91). 
PB91-960638/GAR 148,086 
CIVILIAN PERSONNEL 
Office of Civilian Personnel Management Survey of Navy 
Civilian Attitudes December 1989: Findings. 
AD-A234 550/2/GAR 147,730 


Civilian Manpower Statistics, Quarter Ending December 
31,1 


AD-A234 724/3/GAR 147,731 


Task Analysis and Workload Prediction for the MH-47E 
Mission and a Comparison with CH-47D Workload Pre- 
dictions. Volume 2: Appendixes A through N. 
AD-A235 249/0/GAR 


Statistical Indicators Report. 


— lati 





150,392 


150,928 


150,450 


147,771 


147,837 


147,733 


KEYWORD INDEX 


AD-A235 302/7/GAR 
CLAMS 


LTRMP Observational Bulletin No. 1: Status of the Ma- 
croinvertebrate Populations of the Upper Mississippi 


River 
PB91- 197863/GAR 
CLASSIFICATION 
Using Genetic Al 
for Pattern Ci: 
AD-A2SS 1 165/8/GAR 148,695 
Comparative Study of the Practical Characteristics of 
Neural Network and Conventional Pattern Classifiers. 
AD-A235 345/6/GAR 
CLASSIFICATIONS 
Manual of Nearctic Diptera, vol. 3. 
MIC-91-03257/GAR 
CLAY 
Modification of the Physicochemical Properties of 
Cement Paste by Incorporation of Aluminosilicate Clays: 
Effect on Str , Durability, and Toughness. 
AD-A234 996/7/GAR 
CLAYS 
a of a molecular mechanics force field for 


lays. 1 and ir spect of kaolinite. 
DEO101 10277/GAR 148,367 
Geophysical modeling of the static water level. 
DE91011796/GAR 150,184 


Experimental proposals for procedures to investigate = 
water chemistry, sorption and transport properties o 


marl. 

DE91622546/GAR 
CLEANING 

Vapor Phase Hydrocarbon Removal for Si Processing. 

AD-A234 739/1/GAR 148,796 
CLEANUP OPERATIONS 

——e Herstel van Thermisch Gereini 

ical Recovery of Thermically Cleaned 

PB 1-198937/GAR 

Expert Systems and Hazardous Waste Cleanup: Applica- 

bility of Systems for Generating Cost Estimations 

(and Remedial Action Recommendations). 

PB91-206334/GAR 149,132 
CLIMATE 


jy ee ig Climatic Summaries for George 
A 
AD-A235 105/4/GAR 148,038 


Surface Observation Climatic Summaries for Camp Stan- 
ley Korea. 

AD-A235 130/2/GAR 148,039 
yy Observation Climatic Summaries for Westover 
AD-A235 131/0/GAR 148,040 
Surface Pn _gmeuaa Climatic Summaries (SOCS) for 


Kodiak, Alaska. 

AD-A235 182/3/GAR 148,041 
Surface Observation Climatic S ies for Spangdah- 
lem AB, Germany. 

AD-A235 202/9/GAR 148,042 


Surface Observation Climatic Summaries for Norton AFB, 


California. 

AD-A235 227/6/GAR 148,043 
Surface Observation Climatic Summaries for Tonopah 
Test Range, Nevada. 

AD-A235 228/4/GAR 148,044 
Verme Weather Severity Index, harvest statistics, and 
white-tailed deer Odocoileus virginianus in southwestern 


Manitoba. 
MIC-91-03092/GAR 148,049 
Climatology of low-level air trajectories in the Alberta Oil 


Sands area. 
MIC-91-03418/GAR 148,027 


Use of an Advanced Image Processing System for the 
Automatic Derivation of Quantitative Information from Me- 
teosat Images. 
N91-22666/2/GAR 148,056 
CLIMATE CHANGE 
Research in Geosciences Policy. 
N91-22619/1/GAR 150,033 
Effects of Global Climate Change on Southeast Asia: A 
Survey of Likely Impacts and Problems of Adaptation. 
N91-22621/7/GAR 148,051 
oe —— and Biodiversity Loss: Some Impediments 
to Response. 
N91-22622/5/GAR 
Abstracts of Papers. 
N91-22929/4/GAR 
CLIMATES 
Enhanced research program on the long-range climatic 
effects of increased atmospheric carbon dioxide: A con- 
tinuation. 1988 Annual report. 
DE91010617/GAR 
CLIMATIC CHANGES 
Reduce uncertainty in Lge of future sea-level 
change due to ice wastage. Final report. 
DE91010933/GAR 150,398 
International conference on physiological process studies 
in the Arctic: (Implications for ecosystems response to 
climate change). Final report. 


147,734 


149, 166 


ithms to Select and Create Features 
tion. 


148,720 


149,814 


149,326 





150,265 


le Grond (Ec- 
il). 


149,218 





148,052 


149,266 


148,047 


COAL GAS 


DE91011199/GAR 149,552 
pe ae ry estimating the uncertainty of climate change 


crop 
DEOTO1 TS38/CAR 148,048 
— Regime Changes Associated with Climatic 
PB91-206656/GAR 149,558 
CLIMATIC DATA 
— Climatic Design Requirements in the Age of 
ing 
AD-A234 860/5/GAR 149,851 
CLIMATOLOGY 


Research in Geosciences Policy. 
N91- 22619/1/GAR 


CLIMBING LANES 
Cost-effectiveness of climbing lanes: Programmer's 
manual. 
MIC-91-03314/GAR 


— INVESTIGATIONS 
Annual Report Fiscal Year 1990. 
AD-A234 672/4/GAR 


CLOSED ECOLOGICAL SYSTEMS 
Monitoring and Control of Atmosphere in a Closed Envi- 
ronment. 
N91-23071/4/GAR 148,145 
CLOSTRIDIUM 
ee Se ne eee Shane 


acetone 
ess report, April 15, 1990-April 14, 1991. 
149,531 


150,033 


148,485 


149,561 





Technical pr 

DE91010936/GAR 
CLOSTRIDIUM DIFFICILE 

Simple, Rapid and Reliable Method for Detecting Toxi- 

‘Clostridium difficile’ with q 

'AT-APPL-7-670 605/GAR 149,660 
CLOUD MODELS 
Development of an Improved Convective _ Initiation 
Scheme for Mesoscale N ical Weather Predicti 

Models. Phase 1. 

AD-A235 417/3/GAR 148,063 
CLOUD PHYSICS 

Development d tin 

Scheme for ie + ae i Weather Prediction 

Models. Phase 1 

AD-A235 417/3/GAR 148,063 


CLOUDS 
Ces 28 eS 
ture Model for Use in General Circulation a0ee 
"z 


AD-A234 751/6/GAR 
pmmer r Multicylinder Method for the Measurement of 
148,061 








Liquid-Water Content and Droplet Size. 
AD-A234 780/5/GAR 
COAL 
NO(sub x) and meee ba formation in pressurized fluid- 
ized-bed combustion 


DEST 008737/GAR 148,978 

——_ Study in solid transport: Rheological behavior 
of dense suspension. Final report. 

DE91009428/GAR 148,898 

Optical properties of flyash. Quarterly report, October 1- 


31, : 
DE91010547/GAR 148,527 


Transformations of inorganic coal in com- 
a Saskly swan ten a Ooune 9, October-Decem- 


ber 1988. 

DE91010548/GAR 148,528 
Transformations of inorganic coal constituents in com- 
bustion systems. Quarterly report No. 10 for the period 
January to March 1989. 

DE91010549/GAR 148,529 


Determination of flow-regime h 
particles. Coa report, March oo dure 19, 1990. 
DE91010552/GA 148,901 
Effects of catalytic mineral matter on CO/CO2 ratio, tem- 
perature and burning time for char combustion. 

ae report No. 5, October-December 1990. 
DE91010561/GAR 148,530 


Two dimensional NMR and NMR relaxation studies of 
coal structure. Progress report, December 15, 1988- 
March 15, 1989. 

DE91011280/GAR 148,906 


Two dimensional NMR and NMR relaxation studies of 
coal structure. Progress report, December 15, 1989- 
March 15, 1990. 

DE9101 1284/GAR 148,907 


NOx Emissions from Coal Combustion. 
IEA/CR-91/10/GAR 148,880 


Biological Sulfur Oxidation and Reduction for Coal Sulfur 
Speciation and Desuifurization. 
PB91-203323 148,915 
COAL-FIRED MHD GENERATORS 
Computer simulation of jet penetration and fluid mixing in 
a channel flow with cross-stream jets. 
DE91010821/GAR 148,843 
COAL GAS 
Thermai/chemical degradation of ceramic eae filter 
materials. Phase 1, September 1988-November 1 
DE91002053/GAR “48 976 
KW-21 





September 15, 1991 





COAL GASIFICATION 
Novel approach to was dispersi: 
tion. 


catalytic materials in 
= for quart October 


ly report, 
990-December 31, 1990. 
bE91010544/GAR 


Development of an advanced, continuous mild 
tion process for the production of co-products. 
technical progress report, October-December 1 
DE91010928/GAR 148,888 


Steam gasification of carbon: Catalyst properties. Report- 
period, 15, 1990- rrp 14, 1991. 
DesioTisto/Gan 48,890 


Environmental wenn fy Pian Annual Report, January 1, 
1990 


to 
PB91-198069/GAR 149,212 
Chemical and Petrophysical Characteristics of Coal and 
Overburden Rock. 


PB91-199125/GAR 


10,008 


rterly 


148,891 
Time Dependence of the aed of the Gasification 
Cavity. Final Report of Phase 3. 
PB91-199133/GAR 
COAL GASIFICATION PLANTS 
it of a fluid friction control valve for pressure 
letdown in hot gas streams. Final report. 
DE91002044/GAI 148,881 
Equilibrium and volumetric data and model development 
of coal fluids. (Progress) report, October 1, 1990-January 
15, 1991. 
DE91010499/GAR 148,884 
Transport of heavy metals in process wastewaters. Final 
composite report, September 1, 1989-November 30, 


1990. 
DE91010551/GAR 149,150 


COAL LIQUEFACTION 
Synthesis of model compounds for coal liquefaction re- 
search. Quarterly report No. 2, September 21, 1990-De- 


cember 20, 1990. 
DE91010542/GAR 148,885 


—— of coal conversion to soluble products. Quarterly 
October 1, 1990-March 31, 1991. 
D 91010917/GAR 148,887 


Fundamental studies of water pretreatment of coal. First 
annual report, September 5, 1989-September 30, 1990. 
DE91011301/GAR 148,889 


COAL LIQUEFACTION PLANTS 


148,892 


KEYWORD INDEX 


DE91009535/GAR 


COAST GUARD 
PMIS/JUMPS Manual. Volume 4. Query. 
PB91-193904/GAR 
COAST GUARD | SHIPS 
luation —_ of Fiberglass Marine 
Structures State-of-the At Ri 
AD-A234 785/4/GAR 
COASTAL ENGINEERING 
Directional Characteristics of Waves in Shallow Water. 
AD-A234 568/4/GAR 
COASTAL REGIONS 
Directional Characteristics of Waves in Shallow Water. 
AD-A234 568/4/GAR 150,424 


Laboratory Modelling of the Dynamics of Coastal Upwell- 


ing. 
AD-A234 987/6/GAR 150,395 


Saugus River and Tributaries Flood Damage Reduction 
Study. Lynn, Maiden, Revere and Saugus, Massachu- 
setts. Section 1. Feasibility Report. Revision. 

AD-A235 141/9/GAR 148,459 


Saugus River and Tributaries Flood Damage Reduction 
Study: Lynn, Maiden, Revere and —. Massachu- 
setts. Volume 7. Appendix J. Feasibility Study and EIS/ 
EIR Comments and Responses. ad C. Final Report 


Review. 
AD-A235 142/7/GAR 148,460 


Report to Congress: Coastal Barrier Resources System. 
Coastal Barriers of Hawaii and American Samoa. Sum- 
mary Report. indix C. 
PB91-193912/GAR 


COATING 


148,900 


149,880 





150,404 


150,443 


Thermopiastic Coating of Carbon Fibers. 
N91-22454/3/GAR 

COATING PROCESSES 
Impact of Declaring Soybean Oil Exempt from VOC Reg- 
ulations on the Coatings Program. 
PB91-206219/GAR 

COATINGS 
Fiber Coating by Sputtering for High Temperature Com- 

it 


posites. 
AD-A234 994/2/GAR 149,351 


Boron Combustion Model Development with Kinetic Sen- 
sitivity Analysis and Measurement of Key Chemical Rate 


149,356 


149,020 





Equilibrium and volumetric data and model devel 
of coal fluids. (Progress) report, October 1, 1990-January 
15, 1991. 

DE91010499/GAR 148,884 

Transport of heavy metals in process wastewaters. Final 

composite report, September 1, 1989-November 30, 

1990. 

DE91010551/GAR 149,150 
COAL LIQUIDS 

High 





ceramic reactors for coal 


—_ upgrading. eld report No. 5, September 21, 


1990-December 20, 1 
DE91010562/GAR 148,269 


High t ure_ ceramic reactors for coal 

mag: upgrading, a report 4 research period, June 
90-September 20, 1990. 

BES1010560/GAR 148,270 


Thermodynamic model for calorimetric and phase coex- 
istence properties of coal derived fluids. Quarterly techni- 
cal report, April 1, 1990 to June 30, 1990. 
DE91011302/GAR 
COAL MINES 

Geophysical Surveys for Location of a Suspected Aban- 
doned Mine Say 3 Grays Landing Site. 
AD-A235 416/5/GA 148,741 


Chemical and Petrophysical Characteristics of Coal and 
erburden Rock. 
PB91-199125/GAR 
COAL PREPARATION 
Pilot-scale testing of microbubble flotation. Final .ore 
DE91008418/GAR 


Mulled coal: A beneficiated coal form for use as a oe or 
fuel intermediate. Final technical progress report No. 1, 
May 15, 1990-June 15, 1990. 

DE91008973/GAR 148,897 


Mulled coal: A beneficiated coal form for use as a fuel or 
fuel intermediate. Final technical progress report No. 2, 
July 1, 1990-September 30, 1990. 

DE91009535/GAR 148,900 

COAL SEAMS 

Geologic and Hydrologic Controls on the Occurrence and 
Producibility of Coalbed Methane, Fruitland Formation, 
San Juan Basin. Topical Report, August 1987-July 1990. 
PB91-206425/GAR 150,100 


pony Creek Methane from Multiple Coal Seams Comple- 


Project. Topical Report. Rock Creek Coalbed Meth- 
“a Data Summary, December 19 
150,102 





148,908 


148,891 


PB91-206474/GAR 


COAL WATER SLURRIES 
Mulled coal: A beneficiated coal form for use as a fuel or 
Mey intermediate. Final technical progress report No. 1, 
15, 1990-June 15, 1990. 
0e91008973/ GAR 148,897 


Mulled coal: A beneficiated coal form for use as a fuel or 
fuel intermediate. Final technical progress report No. 2, 
July 1, 1990-September 30, 1990. 


KW-22 VOL. 91, No. 18 


P. : 
AD-A235 309/2/GAR 148,363 
Textured growth processing of HTSC in the Y-Ba-Cu-O 


system. 
DE91010367/GAR 149,331 
Oxidized porous silicon moisture sensors for evaluation 
of microelectronic packaging. 
DE91011322/GAR 
Contribution a l'analyse et 
des couches de molybdene preparees par pulverisation 
cathodique magnetron. (Contribution to crystallographical 
and mechanical analysis of molybdenum coatings pre- 
pared by magnetron cathode sputtering). 
DE91749201/GAR 
COATINGS (MATERIALS) 
Slidin, ing Wear Studies of Nickel-Copper Composition-Mod- 
ulated Coatings on Steel. 
PB91-190025 
COBALT 
Measurement of double differential neutron emission 
cross sections at 14.1 MeV for Ca, Mn, Co and W. 
DE90008106/GAR 150,681 
Interfacial reactions between thin films of Co and 
InP(100). 
DE91011910/GAR 
COBALT 60 
Efeitos da radiacao ionizante na crotoxina (toxina do 
veneno de Crotalus durissus terrificus): estudos ao nivel 
molecular. (Effects of ionizing radiation on crotoxin (toxin 
of Crotalus durissus terrificus venom): molecular studies). 
DE91622577/GAR 149,752 
COCKAYNE SYNDROME 
Molecular Characterization of a DNA Repair Defect in 
Xeroderma Pigmentosum and Cockayne’s Syndrome. 
PB91-205831/GAR 149,584 
COCKPITS 
Traffic Alert and Collision Avoidance System (TCAS): 
Cockpit Display of Traffic Information (CDT!) Investiga- 
tion. Phase 1: Feasibility Study 
N91-22102/8/GAR 151,123 
COCONUT PALM 
Coconut Production: Present Status and Priorities for Re- 
search. 
PB91-206151/GAR 
CODEG 
Test Report. DDTC. CODEG (Navstar/GPS Goldcode 
Generator). 
PB91-199158/GAR 
CODERS 
System for Mailpiece ZIP Code Assignment through Con- 
textual Analysis. Phase 2. 
AD-A234 571/8/GAR 
CODING 
cau der Monotektischen Legierungen 
al-Bi, al-PB und Ab-in bei Unterschiedlicher Abkuehlung 


1? 805 





149,355 


149,416 


150,613 


147,898 


148,811 


148,601 


Unter Schwerkraft (Segregation Behavior of AIBi, AlPb 


= = Monotectic Alloys for Different Coding under 
ravity). 
N91-22909/6/GAR 149,450 


Oil and Gas Field Code ee List (1990) and Oil and 
Gas Invalid Field Record Li: 
PB91-507608/GAR 
COENZYMES 
NAD(+ )-NADH eeeing Studies: An Enzymatic and 
Chemical ‘oach. 
149,609 


148,921 


Appr 
N91-22699/3/GAR 


COGENERATION 
eee ap a for production of _ water and 
of electricity at Ashley Pla 
148,844 


D 9101 10940/GAR 
a af smaa lai itgaaende dieseimotorer til 
ygning af 15 kW kraftvarmeunit paa basis af 
HA ra ‘dieselmotor. aoa oye S —_ = i 
diesel motors for biogas. ildi al cogen- 
eration unit on the basis of a HATZ resol motor). 
DE91771936/GAR 148,910 
COGNITION 
Induced Pictorial Ri 
AD-A234 548/6/GAI 148,102 
Pee and Warm Water eo Protocol 90-05: 3. 
Cognitive Performance Assessme: 
AD-A234 591/6/GAR 
Theory of IRT-Based Diagnostic Testing. 
AD-A234 954/6/GAR 148,629 
New Views of a Learning: Implications for Educa- 
tional Measureme 
AD-A235 285/4/GAR 
COGNITION DISORDERS 
Approche tony ays et Neurophysiologique des 
Troubles Cognitifs des Toxicomanes {Paychological and 
Neurophysiological Assessment of Cognitive Disturb- 


ances in ~~ Addicts) 

PB91-199570/GAR 148,116 
COHERENT SCATTERING 

Program SCATMAN: A code designed to calculate 

photon coherent scattering anomalous scattering factors 

and cross sections. 

DE91011508/GAR 
COLD NEUTRONS 

Some concluding remarks about cold moderator develop- 


ment. 
DE91011170/GAR 150,368 


COLD PRESSING 
> area Test Analysis of the Thermoplastic Compos- 


NOt -22400/6/GAR 


COLD STORAGE 

Koudeopslag a Nederland BV te Culemborg. Haal- 

baarheidsonderzoek. (Cold storage at Wang Netherlands 

Inc. in Culemborg). 

DE90706012/GAR 148,927 
COLD WATER 

Effectiveness of Glycerol Ingestion for Enhanced Body 

Water Retention during Cold Water Immersion. 

AD-A234 942/1/GAR 149,774 
COLD WEATHER OPERATIONS 

Naval Arctic Manual. ATP 17(A). 

PB91-193920/GAR 
COLLECTING METHODS 

Collecting Household Hazardous Wastes at Wastewater 
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—, a management: A comparative analysis of 
six cou 
DES1010650/GAR 150,233 
Migration and biological transfer of radionuclides from 
prem land burial. Final report of a co-ordinated re- 
h programme 1985-1989. 
DES! 622513/GAR 149,077 
Intercomparison of measuring and evaluation methods 
for environmental radiations. 
DE91772227/GAR 
COPOLYMERIZATION 
Model Prediction, Experimental Determination, and Con- 
trol of Emulsion Copolymer Microstructure. 
N91-22450/1/GAR 
COPOLYMERS 
Processable Polymers and Copolymers of 3-Alkyithio- 
phenes and Their Blends. 
AD-A234 596/5/GAR 148,409 
New Copolymers for Nonlinear Optics Applications Which 
pao nae hey pe pi-Electron Subunits with Well- 


ition Lengths. 
AD Aza4 on 879) /GAR 148,417 


Etude des oe de yaretetion electronique sur les pri 

prietes des ¢ ferr P(VDF - TEE). 
(Study of electron irradiation effects ‘on properties of fer- 
— copolymers polyvinylidene fluoride-polytretra- 


luorethylene). 
DES! 749046/GAR 149,412 


P ion and Ch i 1 of Polyelectrolyte Co- 
polymers Containing —t Motearyiere and 2-Hydrox- 
ee Part 1: Polymers Based on Metha- 


crylic Acid. 
N91-22453/5/GAR 148,446 


COPPER 
Ethane Production in Copper-Deficient Rats. 
AD-A234 827/4/GAR 
Creep of Copper: 4 to 295 K. 
PB91-189985 

COPPER ALLOYS 
Structure and Dynamics of Cu3Au(001) Studied by Elastic 
and Inelastic Helium Atom ttering. ons 

148, 


147,870 


149,257 


148,194 


148,933 


148,930 


149,502 
150,256 
147,852 


loping Countries: 
147,868 





150,281 


148,445 








149,521 


149,452 


AD-A235 062/7/GAR 
From electronic structure to alloy phase stability. 
DE91011187/GAR 148,373 


Microstructure and electromigration effects in Al and Al 
alloy thin films. 
DE91011864/GAR 149,434 


Superplastic Formability of Al-Cu-Li Alloy Weldalite (TM) 
049 


pe aise 149,442 
jrerns Wear Studies of Nickel-Copper Composition-Mod- 
ulat — on Steel. 
PB91-190025 149,416 
COPPER INDIUM SELENIDES 
Einkristallzuechtung von CulnSe2 (CulnSe2 Monocrystal 
Growth). 


COSMIC DUST 


N91-22898/1/GAR 
COPPER OXIDES 
Preparation and characterization of YBa2Cu4O8 super- 
conductor. 
DE91010596/GAR 149,332 
Preparation of YBa2Cu3Ox superconductor via ternary 
precursors. 
DE91011121/GAR 149,336 
in glass freezing and superconductivity in YBa2(Cu(1- 
x)Fex)307 alloys. 
DE91749072/GAR 149,339 
ae a on «study of flux line pinning in 
DE91749074/GAR 149,340 
Mesure de la conductivite thermique et du pouvoir ther- 
de echantilions entre 1,5 K et 300 K. 
Application a l'etude de NbSe2-2H, de CePt2Si2 et de 
Pein 8. (Measurement of thermal 
small between 1 
and 300 K Ap to the study of NbSe2-2H, ce Pa 


Si2 and Y' 58). 
DE91749199/GAR 149,341 
COPPER SELENIDE SOLAR CELLS 
High efficiency at March lernary thin film solar cells. Final 
ch 1, 1987-July 31, 1990. 


DE91002134/ 148,966 
CORD FACTORS 

Combined Therapy of Septicemia with Ofloxacin and/or 

) tic Trehal jicorynomy (S-TDCM) in Irra- 

diated and Wounded Mice 

AD-A235 385/2/GAR 149,571 
CORIUM 

Heat transfer accidents. 

a 149,061 


Sensitivity analysis using DECOMP and METOXA subrou- 
tines of the MAAP code in modelling core concrete inter- 
action phenomena and post test calculations for ACE- 
MCCI experiment L-5. 
DE91623400/GAR 
CORRELATORS 

New Triple Correlator Design for the Measurement of UI- 
trashort Laser Pulses. 

150,544 


150,633 





relevant to severe 


150,378 


PB91-203802 
CORROSION 
— and managing corrosion in nuclear power 
ints. 
DE91010199/GAR 150,288 


Non-destructive monitoring of microbial biofilms at solid- 
liquid interfaces using on-line 
DE91010777/GAR 149,411 
ing facility. 
150,242 


Materials evaluation for 
DE91011056/GAR 
CORROSION PREVENTION 


Evaluation of the Use of High Molecular Weight Methac- 
= Monomers to Seal Cracks in Decks on |-81 over 


jew River 
Paar 5197970/GAR 148,493 


CORROSION ne ner 
Proteccion de aceros al carbono en plantas G.S. (Girldler 
— Pte. a Etectos de la exposicion al medio am- 





tection in G.S. cae sulphide) plants: Pt. 7. Environ- 
ment —S pe ag on iron oa scales and sub- 





sequen t ¢ 
DE91 623266 GAR 149,380 


Proteccion de aceros al carbono en ae mgt G. . (Girldler 


Sn Pte. 8. Influencia del i aR 
azufre. (Carbon steel protection in G. "(Guichen sulphide) 


its: Pt. 8. nm and sulphur aggregate’ 's a 
Beo1629267/GA 149,381 
CORROSION RESISTANCE 
Korrosi h itten hos itsskarvar i 
legerade rostfria staal. (Corrosion resistance in 
a _— of high alloy stainless steels exposed to 


DESI7 772064/ a 149,395 
parison of Corrosion Fatigue Properties of 6013 
bare, alclad 2024 Bare Aluminum Alloy Sheet Materials. 
N91-22430/3/GAR 149,384 
Method for Providing EMI/EMP Hardening and Break- 
down Protection in Composite Materials. 
PAT-APPL-7-544 298/GAR 
CORROSION TESTS 
Environmental Fatigue of an Al-Li-Cu Alloy. Part 1: Intrin- 
poe a Propagation Kinetics in Hydrogenous Environ- 


N91 N91-22587/0/GAR 149,448 


CORTISOL 
Method to Decrease Cortisol Secretion by Feeding Me- 
sterol Acetate. 
PAT-APPL-7-677 716/GAR 147,907 


COSMIC DUST 





148,758 


Physical-Chemical Processes in a Protoplanetary Cloud 

N91-22965/8/GAR 147, 981 

Astrophysical Dust Grains in Stars, the Interstellar 

Medium, and the Solar System. 

N91 22970/ 8/GAR 147,986 
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COSMIC RAYS 
Effect of Solar Activity on the Cosmic Ray Intensity at 
Solar Minimum. 
AD-A235 342/3/GAR 148,006 
COSMOLOGY 
Neutrino oscillations in the early universe. 
DE91622145/GAR 150,770 


Astrophysics and Cosmology Confront the 17 keV Neutri- 


no. 
N91-22981/5/GAR 150,825 
COST ANALYSIS 
cor tioneny Military Sales, t—¥ Military Construction Sales 
Assistance F 
AD-A235 35 147/6/GAR 149,960 
Tr tion Cost Analysis for RFCC Vendor Consoli- 
dation, Chicago, lilinois. 
AD-A235 222/7/GAR 149,866 
COST BENEFIT ANALYSIS 
Vindmoelleoekonomi. Undersoegelse af oekonomien for 
- | piv vindmoelleudbygning i Danmark baseret paa 
Ise. (Windmill economy. In- 
vestigation of the economy of private windmill develop- 
in Denmark based on results from questionnaires). 
DE91771021/GAR 148,943 
COST CONTROL 
infant Formula: Cost Co’ 


wic m. 
PB91-200923/GAR 
COST EFFECTIVENESS 
Cost-Efficient Manufacturing of Composite Structures. 
N91-23048/2/GAR 147,825 


Cost-Effectiveness of Geotextiles: Review of Perform- 
ance in Alaskan Roads (Revised). 
PB91-200717/GAR 
a, ae se 
k: Operating Costs More Than Expected. 
AD-ADSS. 161/7/GAR 150,461 


Department of the Navy FY 1992/FY 1993 Budget Esti- 
_— Real Property Maintenance and Minor Construc- 


AD-A235 378/7/GAR 149,873 

Department of the Navy Justification of Estimates FY 

1992/FY 1993 Budget Estimates Submitted to Cor 4 

eoamy 1991, Operation and Maintenance, Navy. 
AD-A23s 379/5/GAR 149,874 
ao meg of the Navy FY 1992/FY 1993 Budget Esti- 
iptive Summaries Submitted to Congress 

February gs Research, Development, Test and Eval- 

AD. AS38 *380/3/GAR 149,970 

Highway Construction Cost Estimating Work Station. 

- ~~ 193763/GAR 148,488 
apy samen and Hazardous Waste Cleanup: Applica- 

bay of Expert Systems for Generating Cost Estimations 

(and Remedial Action Recommendations). 

PB91-206334/GAR 

COST INDEXES 

Refining the Malpractice Geographic Practice Cost Index. 

Documentation. 

PB91-155218/GAR 149,234 

Highway and Bri 

PB91-193599/GA\ 148,486 

Refining the Malpractice Geographic Cost Index, 5 1/4 

4 diskette (February-March 1991) (for Microcomput- 

ers). 

PB91-506899/GAR 149,241 

Refining the Malpractice Geographic Cost Index, 3 1/2 

inch diskette (February-March 1991) (for Microcomput- 

ers). 

PB91-507491/GAR 

Costs 
Consolidating DOD Housing and Allowance Data Collec- 


tion. 
AD-A235 163/3/GAR 
COTTON PLANTS 
Evaluation of early maturing and high yielding mutants/ 
varieties and improved germplasm of cotton through the 
use of induced mutations and hybridization. 
DE91622588/GAR 147,875 
Studies on the controlled release pesticide formulation 
for pest control in cotton using isotope technique. 
DE91622590/GAR 
World Cotton Situation, May 1991. 
PB91-198341/GAR 
COUNTERINSUGENCY 
Forced Resettlement. 
AD-A235 208/6/GAR 
COUNTERINSURGENCY 
ee the Wheel: Structuring Aerospace Forces for 
Foreign internal Defense. 
AD- 904/1/GAR 


COUNTERNARCOTICS 





and C in the 





150,870 


148,511 


149,132 


Activities’ Cost Indices. 


149,242 


149,864 


49,049 


147,855 


149,922 


149,899 








paign Planning. 


OCONUS Cc tic C: 
AD-A235 081/7/GAR 
COUPLING 


Quantitative Investigation into the Aerodynamic Coupli 
Effects in a Coaxial Contra-Rotating Rotor System. a 


148,107 
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N91-22120/0/GAR 


COURSE EVALUATION 
Evaluation of P-101 ‘Orientation to Occupational Safety 
Compliance in DOE’ pilot course taught in Richland, 
Washington, February 19-March 1, 1991. 
DE91011257/GAR 149,715 
COVARIANCE 
oa _ Test of Three Active Flutter Suppression 


Contr 

N91- 32554/7/GAR 
COVERT COMMUNICATIONS 

Spread Spectrum Communications Emulator Corp. 

AD-A235 403/3/GAR 148,585 
CRACK OPENING DISPLACEMENT 

Analysis of Some Compliance Calibration Data for Chev- 

ron-Notch Bar and Rod Specimens. 

N91-22594/6/GAR 150,663 
CRACK PROPAGATION 

Cyclic Deformation, Damage, and Effects of Environment 

in the Ni3Al Ordered Alloy at Elevated Temperature. 

AD-A235 168/2/GAR 149,423 

Environmental Fatigue of an Al-Li-Cu Alloy. Part 1: Intrin- 

sic Crack Propagation Kinetics in Hydrogenous Environ- 


ments. 
N91-22587/0/GAR 149,448 
Analysis of Some Compliance Calibration Data for Chev- 
ron-Notch Bar and Rod Specimens. 
N91-22594/6/GAR 
CRACKING (FRACTURING) 
—— Fracture Responses of Al203, Si3N4 and 
SiCw/AI203. 
AD-A235 286/2/GAR 149,363 
Properties of Silica-Fume Concrete. Repair, Evaluation, 
Maintenance, and Rehabilitation Research Program. 
AD-A235 369/6/GAR 148,469 
Analysis of Matrix Cracking and Local Delamination in (0/ 
theta/-theta)sub S Graphite Epoxy Laminates under Ten- 


sion Load. 

N91-22384/2/GAR 149,369 

Distortion-induced Fatigue Cracking in Steel Bridges. 

PB91-200964/GAR 148,514 
CRACKS 

Methods for Determining Crack Depth--Translation. 

AD-A234 799/5/GAR 1 
CRANES 

Technical Support and Documentation Management for 

25 Ton All Terrain Crane (ATEC). 

AD-A234 795/3/GAR 148,468 

Conceptual Design of a Multiple Cable Crane for Plane- 

tary Surface Operations. 

N91-22306/5/GAR 
CRASH TESTS 

Specifications for the Collection and Storage of Crash 

Test Data. Volume 2. 

PB91-201277/GAR 151,161 


Specifications for the Collection and Storage of Crash 

Test Data. Volume 1. Final Report. 

PB91-201285/GAR 
CRASHWORTHINESS 

Ligaweigt. Fire-Retardant, 


N91 2308 
N91-2305 /4/GAR 
CRATERING 
ey Deficiency of Large Martian Craters and Rela- 
e Cratering of the Terrestrial Planets (Abstract = 
NOt -23003/7/GAR 147, 
CRATERS 
Martian Impact Craters: Continuing Analysis of Lobate 
Ejecta Sinuosity (Abstract Only). 
N91-22986/4/GAR 147,941 
CREEP 
Fundamentals of Mechanical Behavior in Intermetallic 
Compounds. 
AD-A235 016/3/GAR 
Determination of + + Pp creep p in 
structural ceramics from constant-displacement, load-re- 
laxation tests. 
DE91010130/GAR 
Investigation of the structural formation, toughness and 
strength of the heat affected zone by means of weld sim- 
ulated specimens of 1% CrMoV steel. Final report. 
DE91773694/GAR 
CREEP PROPERTIES 
Creep of ape 4 to 295 K. 
PB91-189985 149,452 
Comparison of Creep Rupture Behavior in Tension and 
Bending. 
PB91-202820 149,347 
Creep and Reliability of Ceramic Materials at Elevated 
Temperatures. 
PB91-204172 
CREEP TESTS 
Creep of Copper: 4 to 295 K. 
PB91-189985 
CRISIS RESPONSE TEAMS 
Chaplain ne in a Department of the Army Crisis Re- 
sponse Teai 


147,792 


147,796 


150,663 


49,254 


150,913 


151,162 
Crashworthy Aircraft Seat 


151,125 


149,421 





149,329 


149,396 


149,349 


149,452 


AD-A234 982/7/GAR 


CRITICAL CURRENT 
Critical current and flux pinning by crystal defects in melt- 
textured YBa2Cu30(x). 
DE91011749/GAR 
CRITICAL HEAT FLUX 


Analytical study on the effects of rolling on the flow in 
the core of the marine reactor. 
150,181 


149,953 
150,612 


DE91772224/GAR 

CRITICALITY 
Criticality analyses performed to support amendment of 
HFIR fresh fuel container. 
DE91010784/GAR 

CROCUS REACTOR 
Determination du taux de neutrons differes. Application 
auf reacteur CROCUS. (Determination of delayed neutron 
fraction. Application to the CROCUS reactor). 
DE91623398/GAR 


CROP INSURANCE 
Crop Insurance Act: Annual report 1988-89. 
MIC-91-03224/GAR 

CROPS 


Methods for estimating the uncertainty of climate change 
effects in a crop model. 
148,048 


150,191 


150,377 


147,846 


DE91011238/GAR 


Evolution of high yielding chickpea varieties, having im- 

proved plant ‘ype and disease resistance, through in- 
luced mutation: 

DE91622589/GAR 147,876 


CROSS FLOW 
Method for Calculating Crossflow Separation Patterns on 


Submarine Hull/Sail  eoeemeaiee 
AD-A235 338/1/GAR 


Numerical Simulation of Swept-Wing Flows. 
N91-22095/4/GAR 
Characteristics of 3D Turbulent Jets in Crossflow. 
N91-22536/7/GAR 
CROSS-LINKING REAGENTS 
Enzymatic Oxidation of Monoclonal Antibodies by Immo- 
bilized Bi-Functional Enzyme Complexes (Abstract Only). 
N91-22693/6/GAR 149,644 
=~ SECTIONS 
‘oceedings of the 1988 seminar on nuclear data. 
Deseo 22a2/ GAR 150,676 
Nuclear cross section calculation system with simplified 
input-format. Version 2, (SINCROS-II). nome 
150, 


150,406 
147,785 


147,802 


', 


DE90008002/GAR 


Temperature-dependent Bondarenko factors for (237)Np, 
(241)Am, and (243)Am. 
DE91011254/GAR 150,251 


Dose determination of 600 MeV proton irradiated speci- 


mens. 
DE91623390/GAR 150,200 


CROTALID VENOMS 
Efeitos da radiacao ionizante na crotoxina (toxina do 
veneno de Crotalus durissus terrificus): estudos ao nivel 
molecular. (Effects of ionizing radiation on crotoxin (toxin 
of Crotalus durissus terrificus venom): molecular studies). 
DE91622577/GAR 149, 
CROTOXIN 
Efeitos da radiacao ionizante na crotoxina (toxina do 
veneno de Crotalus durissus terrificus): estudos ao nivel 
molecular. (Effects of ionizing radiation on crotoxin (toxin 
of Crotalus durissus terrificus venom): molecular studies). 
DE91622577/GAR 149,752 


CRRES SATELLITE 


Combined Release and Radiation Effects Satellite 
(CRRES) Program: A Unique Series of Scientific Experi- 


ments. 
N91-22629/0/GAR 148,022 


CRUDE OIL 
CONCAWE 1990 Annual Report. 
PB91-207910/GAR 149,221 


Sulphur Dioxide Emissions from Oil Refineries and Com- 
bustion of Oil Products in Western Europe (1989). 
PB91-207928/GAR 


CRYOGENICS 
Experiments with Trapped Atoms. 
AD-A234 580/9/GAR 150,667 


Proceedings of the International Cryocoolers Conference 
(6th) Held in Plymouth, Massachusetts on October 25-26, 
1990. Volume 2. 
AD-A235 377/9/GAR 149,313 
Design and Fabrication of a Lon Life Stirli del 
Cooler for Space Application. Phase — 
N91-22614/2/GAR 19,257 
CRYOPRESERVATION 
Non-Random Cell Killing in Cryopreservation: Implications 
for Performance of the Battery of Leukocyte Tests (BLT), 
1. Toxic and Immunotoxic Effects. setae 


PB91-199943/GAR 


CRYSTAL DEFECTS 
Critical current and flux pinning by crystal defects in melt- 
textured YBa2Cu30(x). 


DE91011749/GAR 150,612 





a noe agen Ei haft 1 (Physical 
Properties and Real Sor 
N91-22889/0/GAR 150,627 


Atomic Fingerprint of YBa2Cu307-x-Type m Microscopy - Tempera- 
ture as Observed by Field lon 

PB91-2036 150,869 

CRYSTAL ae 

ed Dene in the Crystal Structures Assigned to Preci- 
AD-A234 644/3/GAR 148,312 
Transmission Electron Microscopy of the CVD Diamond 
Film/Substrate Interface. 

AD-A234 767/2/GAR 148,324 


Casting of HgCdTe. Part 2, Conduction-diffusion model 
and its numerical implementation. 

DE91010683/GAR 149,429 
bese ary oe oe und Teilnehmerforum der 4. Som- 
merschule Mikrogravitation (Fourth Summer School on 
Microgravity: Conference Summaries and Forum Lec- 


tures). 
N91-22883/3/GAR 150,623 


Grundlagen des Kristallwachstums, 1 (Principles of Crys- 
tal Growth, Part 1). 
N91-22886/6/GAR 150,624 


Grundlagen des Kristallwachstums, 2 (Principles of Crys- 
tal Growth, Part 2). 
N91-22887/4/GAR 


Zuechtungsverfahren (Growing Process). 
N91 -22888/2/GAR 150,626 


Physikalische Eigenschaften und Realstrukturen (Physical 
Properties and Real Structures). 
150,627 


N91-22889/0/GAR 
Stroemungen in Schmelizen und Marangoni-Konvektion 
(Flows in Melts and Marangoni Convection). 

N91-22890/8/GAR 


c pee von Kristal: 





150,625 


150,628 


ten im Wel- 
traum (Results of Crystal Growth tae in Space). 
a “22001 agra 150,629 


(Monocrystalline 








seta ma 
High 5 oaths pe me 
N91-22892/4/GAR 150,630 


Th isch Analy Zur E i itvorb itu AM 
Beispiel Eines Spiegelofens (T hermal Analyses for Exper- 
iment Preparation with the Example of a Mirror Furnace). 
N91-22894/0/GAR 150,631 
Untersuchungen zur Form der Fest-Fluessig Phasenfront 
pg Bridgman-Stockbarger Verfahren (Investigation of 
he Shape of the Solid-Liquid Phase Front in the Bridg- 
in-Stockbarger Process). 
NOT. -22896/5/GAR 150,632 
— von GaAs-Einkristallen Nach Dem Floating- 
Zone-Verfahren Unter Microgravity (Growing of GaAs 
Monocrystals after the Floating Zone Process under Mi- 


ravity). 
148,780 





crog! 

N91-22897/3/GAR 

cca von CulnSe2 (CulnSe2 Monocrystal 
wth) 


rowth). 
N91-22898/1/GAR 150,633 


Thermoanalytische und Elekirische Untersuchungen an 


Dem Halbeliter TiSbSe2 (Thermoanalytic and Electric 
150,635 


Analyses of the TISbSe2 Semiconductor). 
N91-22900/5/GAR 

Gerichtete Erstarrung des Eutektischen Systems Lif- 
Pg he — Solidification of the Lif-LiBaF3 Eutec- 
tic Syste 

N91-22901/3/GAR 150,636 
Einkristallzuechtung von Hochschmeizenden Metallen im 
Ultrahochvakuum (Monocrystal Growth from High Liques- 
cent Metals under Ultrahigh Vacuum). 
N91-22902/1/GAR 


Gerichtete Erstarrung von Waessrigen Loesungen (Direc- 
tional Solidification o' 


Aqueous Solutions). 
N91-22903/9/GAR 150,637 


Kinetic Striations in Earth- and Space-Grown Semicon- 
ductor Crystals. 
N91-22904/7/GAR 150,638 


Measurement of the Critical Ma Number Versus Pr 
Number in Floating Zone. 
150,640 


149,458 


N91-22906/2/GAI 


Anwendung der Finite-Differenzen-Methode Auf die Ber- 
echnung von Temperaturverteilungen in Zuechtungsam- 
pullen fuer Spiegeloefen (Application of the Finite Differ- 
ence Method to the Calculation of Temperature Distribu- 
tions in Growth Ampoules for Mirror Furnaces). 
N91-22908/8/GAR 150,642 
Heizereinheit des Zmf: Ein Widerstandsbeheizter Zehn- 
zoenofen (Heater Unit of the Zone Melting Facility (ZMF): 
A Resistance Heated Ten Zone Furnace). 
N91-22911/2/GAR 150,643 


Kristallzuechtung in Karlsruhe (Crystal Growth in Karis- 


ruhe). 
N91-22912/0/GAR 150,644 
Numerical S'! of Two-Dimensional Crystal Growth 
Forms in the Presence of Anisotropic Growth Kinetics. 
PB91-200865 150,649 
CRYSTAL OSCILLATORS 
Acceleration Insensitive Resonators. 
AD-A235 400/9/GAR 
CRYSTAL STRUCTURE 
Nucleophilic Addition of Phosphines to Carbonyl Groups. 
Isolation of 1-Hydroxy Phosphonium and 1-(Trimethyisi- 


148,791 


KEYWORD INDEX 


loxy) Phosphonium § Salts and the Crystal Structure of (1- 


Abeazde Bl bt rer 148,252 


ay mente and Disilatellurirane: Synthesis and Crys- 
tal 
AD-A234 918/1/GAR 148,254 
New Cre Phosphazenes_ with cr ee 
Side Groups: X-ray Crystal < 
(NP(CH2SiMe3)2)3 - Its Conversion to auPnezyact).° 
Pa 099/9/GAR 1 
in-Cyclophanes: Inclusion Complexation and X- 
Rac tal Structure of a Zinc Octamethyldiphenylpor- 


phyrin. 
AD-A235 261/5/GAR 148,359 
Structural Transformations in Crystalline Oligomers of Po- 
lyparaphenylene. 
AD-A235 264/9/GAR 
Crystal Structures of Po! 
tai Pendant Phenyl 
AD-A235 265/6/GAR 
Morphological studies of lithium fluoride surfaces. 
DE91010244/GAR 149,330 


Synthesis and Thermal Properties of Strontium and Calci- 
um Peroxides. 

N91-22410/5/GAR 148,265 
Review of Theoretical and Experimental Work on the 
Structure of Ge(x)Si(1-x) Strained Layers and Superilat- 


tices Extensive Bibliography. 
N91-22870/0/GAR 150,622 
hstums, 1 (Principles of Crys- 





148,361 
-Paraphenylene Oligomers Con- 
oups. 


148,433 


Grundlagen des Kristall 
tal Growth, Part 1). 
N91-22886/6/GAR 
Grain pg in a 2-D Superiattice. 
PB91-202853 

CRYSTAL SURFACES 
High-Resolution Low-Energy Electron Diffraction. 
N91-22843/7/GAR 

CRYSTALLIZATION 
Induction Time Approach to Surface Induced Crystalliza- 
tion in Polyethylene/Poly (e-Caprolactone) Melt. 
AD-A235 102/1/GAR 148,426 


Full stoma > D Velocimeter for Microgravity Crystallization 


Experime: 
N91 70465/9/GAR 150,620 


Kristallisation von RNA und Proteinen Unter Mikrogravita- 
tionsbedingungen (Crystalization of Ribonucleic Acid and 
Protein in Microgravity Conditions). 

149,547 





150,624 


148,388 


150,621 


N91-22893/2/GAR 
CRYSTALLIZERS 
Modelling, System Identification and Control of an Evapo- 
tative Continuous Crystallizer. 
PB91-205948/GAR 
CRYSTALLOGRAPHY 
Structure of cis- 
Diacetylidobis(triethyiphosphine)platinum(||). 
AD-A234 698/9/GAR 148,320 
CRYSTALS 
Symposium E-Properties of II-VI Semiconductors: Bulk 
Crystals, Epitaxial a Quantum Well Structures. 
ADs A234 835/7/GAR 
CUBANE 
Effects of the Simultaneous Presence of Nitro and Amine 
Substituents in Cubane and Some Azacubanes. 
AD-A235 216/9/GAR 148,353 
CUCUMBER (CUCUMIS SATIVUS L.) 
Toxicity of Persistent Chemical — ints Simulants (PCAS) 
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theta/-theta)sub S Graphite Epoxy Laminates under Ten- 

sion Load. 

pees -22384/2/GAR 149,369 


ee ee Se ena 
fo Sclncite en Compression ( ition Growth in a 


pce ie Panel under Compression Stress) 
PB91-199356/GAR 149,377 


DELAYED NEUTRON FRACTION 
Determination du taux de neutrons differes. Application 
auf reacteur CROCUS. (Determination of delayed neutron 
fraction. Application to the CROCUS reactor). 
DE91623398/GAR 


en (TRAFFIC) 
Pos! hanical Fatigue E 
PBST. OBIS IETGAR 
Post Deli dinate 
Summary. 
PB91-200386/GAR 
DELTA WINGS 





149,045 


149,609 





151,141 
| Fatigue Evaluation. Executi 
148,507 





Large Amplitude Oscillations. 
N91-22108/5/GAR 
DENERVATION 
Possible Mechanism for Denervation Effect on Wound 


AD ASS 214/4/GAR 

DENGUE 
Human Immune ae to Dengue Infections. 
AD-A234 922/3/GA 

DENITRATION 
Developmen Partitioning method. Application of oxalic 
acid to denitration and extraction processes. 
DE91772217/GAR 150,279 


147,788 


149,568 


149,639 


2000. Handlingsprogram- 
anlees. (Possibilities for supply in 
The plan of action applied to 


148,846 


met oversat til muli 
to ‘Energy 
potential installations). 
BES! 771869/GAR 
DENSIFICATION 
Pressureless Densification of Ceramic Matrix Composites. 
AD-A235 031/2/GAR 149,361 
DENTAL CARIES 
Filler Systems Based on Calcium Metaphosphates. 
PB91-194654 148,129 
Effects of pH and Calcium on Hydrolysis of Na2SiF6 and 
Na2SnF6: A Quasi-Constant Composition Titration Study. 
PB91-194746 149,619 
DENTAL MATERIALS 
Filler Systems Based on Calcium Metaphosphates. 
PB91-194654 
DEOXYRIBONUCLEIC ACIDS 
Imaging of Fluorescent and Chemiluminescent DNA Hy- 
brids Using a 2-D CCD Camera. 
AD-A234 641/9/GAR 149,588 
Development of a Sensitive DNA Assay for the AIDS 
Virus, HTLV-III/LAV. 
149,564 


AD-A235 022/1/GAR 

Development DNA Assay for the AIDS 
Virus, HTLV-III/LAV. 

AD-A235 023/9/GAR 149,565 


Iron lon-Dependent Modification of Bases in DNA by the 
Superoxide Radical-Generating System Hypoxanthine/ 


Xanthine 
PB91-200824 


148,129 
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DEPARTMENT OF DEFENSE 
Atlas/Data Abstract for the United States and Selected 
Areas. Fiscal Year 1990. 
AD-A234 627/8/GAR 149,940 


ee gee Reform: Defense Management Report Sav- 
initiatives. 


AB Aza 654/2/GAR 149,847 
Civilian Manpower Statistics, Quarter Ending December 


31, 1990. 
AD-A234 724/3/GAR 147,731 
ore of eee Recurring Information Requirements, 


AD-A234 £'989/2/GAR 149,955 
Prime Contract Awards by Region and State: Fiscal 
Years 1990, 1989, 1988. 

AD-A235 096/5/GAR 149,959 
meg and Nonprofit Institutions Receiving Prime 
Contract Awards for RDTE Fiscal Year 1990. 

AD-A235 145/0/GAR 147,723 
Report: A 


Paperless Material Inspection and Receivi 
Strategy to Streamline Acquisition and Reduce Paper- 
work. 

149,259 


AD-A235 201/1/GAR 
ere of + ee. Department of Defense (DD) Forms, 


DOD 
AD-AZSE 2 272/: 2/GAR 149,965 


a ° Directory (FSC Class and Area Assign- 


AD-A235 312/6/GAR 149,870 
Department of Defense General/Flag Officer Worldwide 


Roster. 
AD-A235 367/0/GAR 149,968 


DEPARTMENT OF JUSTICE 
Toward a Safer America: The Justice Department's 
Record of Accomplishment in the First Two Years of the 
Bush Administration. 

PB91-197962/GAR 148,080 

DEPARTMENT OF TRANSPORTATION 

the Department of Transportation: Capturing 
‘olicy from the Corps of Engineers. 
AD-A234 ’e10/0/GAR 148,456 

DEPARTMENT OF VETERANS AFFAIRS 
Title 38 Personnel System in the Department of Veterans 
Affairs: an Alternate Approach. 
AD-A234 756/5/GAR 

DEPOSITION 
Acid rain in Asia. 
DE91011160/GAR 


147,732 


148,983 
Dry Deposition of SO2 over Grassland and Heather 
Vegetation in The Netherlands. 

PB91-198911/GAR 149,013 

DEPOSITORY ORGANIZATIONS 
Thrift Financial Report, Quarterly, March 1991. Data Tape 
Documentation. 

PB91-194100/GAR 
Thrift Financial - Quarterly, March 1991. 
PB91-590010/GA 

DEPRECIATION 

Report to Congress on the Depreciation of Business-Use 
a rs. 
PB91-196782/GAR 

DERMAL ABSORPTION 
Methods of In vitro Skin Absorption Studies of a Lipophi- 
lic Toxin Produced by Red Tide. 

AD-A235 047/8/GA\ 149,790 


In vitro Penetration of Tritium-Labelled Water (THO) and 
ne ern (a a7 Tide Toxin) through Monkey Buccal 
Mucosa 


AD-A235 048/6/GAR 149,791 
DERMATOBIA HOMINIS 
Dermatobia hominis en Caruncula Ocular: Reporte de un 
Caso en Iquitos, Peru (Dermatobia hominis in Ocular Car- 
uncle: Report of a Case in Iquitos, Peru). 
AD-A234 899/3/GAR 
DESALINATION PLANTS 
Use of nuclear reactors for seawater desalination. 
DE91622749/GAR 
DESALINATION REACTORS 
Use of nuclear reactors for seawater desalination. 
DE91622749/GAR 
DESERT SHIELD 
— one and Desert Storm. A Chronology and 
ist for the 1990-1991 Persian Gulf Crisis. 
AD A2oe 743/3/GAR 
DESERT STORM 
na vy and Desert Storm. A Chronology and 
‘oop List for the 1990-1991 Persian Gulf Crisis. 
Hiway, 143/3/GAR 149,894 
DESICCANTS 
Liquid Water Production from Atmospheric Sources. 
AD-A235 090/8/GAR 48,458 
a as advanced materials for desiccant applica- 
ess for 1989. 
DE90000 148,926 
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148,218 


149,667 
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148,271 


149,894 
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DESIGN CRITERIA 
Channel Protection Criteria Update. 
PB91-197988/GAR 148,494 
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enna rer, and Desorption Kinetics for Chlorosilanes on 
i(111)7x7. 

AD-A234 632/8/GAR 148,302 
Comparison of ogen Desorption Kinetics from 
Si(111)7x7 and SHIOOIeT 

AD-A234 633/6/GAR 148,303 
Comparison of H2 Desorption Kinetics from Si(111)7x7 


and Si(100)2x1. 
AD-A234 634/4/GAR 148,304 


Adsorption and Decomposition of Diethyisilane on Silicon 


laces. 

AD-A234 639/3/GAR 148,309 
Combined XPS-ISS Modulated Molecular Beam Investi- 
gation of the Reactions of Oxygen and Fluorine with Sili- 
con Surfaces. 

AD-A234 867/0/GAR 148,336 


Molecular Desorption from Solid Surfaces: Laser Diag- 

nostics and Chemical Dynamics. 

PB91-203331 148,396 
DESSICANTS 

Desiccation Processes and Materials. Final Report, Feb- 

ruary 1987-September 1990. 

PB91-194308/GAR 148,384 
DESULFURIZATION 

Treatment of + sulfide waste gas. Annual report 


for Fiscal Year 
DE9101 ISiB/GAR. 148,987 


Rikin pidaettaeminen ag ijehtiotehaiinen te- 
1 by sorbent 
injection. Improvement of the efficiency of injection tech- 


Dest) 771946/GAR 148,990 


je aoa -_ Oxidation ng Reduction for Coal Sulfur 
ind Desulfurizatio 

PB91 08328 148,915 

Sulphur Dioxide Emissions from Oil Refineries and Com- 

bustion of Oil Products in Western Europe (1989). 

PB91-207928/GAR 149,026 
DETECTION 

co Oceanic Symbolic _—. A taser came 

and Understanding Softwar 
35 112/0/GAR 150,396 

Pa ed 

Automatic Classifier for Electric Wire Detector. 

PATENT-4 990 852 
DETONATION 

pare ey 2 nar cco Transport Code for Det- 


in Calculatio 
Not-2 2251 0/2/ GAR 150,466 


DETONATION WAVES 
Microwave Interf 
Wave Velocities in Porous Media. 
AD-A235 084/1/GAR 


Laser Driven Launch Veh Access to 


ce. 
N91-22152/3/GAR 150,939 
pon rapa oe cress Transport Code for Det- 


in Calculatio 
NOT-22510/2/GAR- 150,466 


Computation of Viscous Blast Wave Flowfields. 
N91-22512/8/GAR 
DETONATIONS 
WPG-30 Model Mi d Rotating Be- 
—_ ag Scanning = and Its Applications-- 


‘ansiation 
AD-A234 802/7/GAR 
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An Adi 
of State for Salient Detonation. 
AD-A234 940/5/GAR 


agg Nea 


DEST eor00sta 35/GA\ 
sag 





oon ape on hazardous waste. 
149,148 


sis Study of Deuterated Epoxy Resins. 
AD Azo 8 /6/GAR 148,4 


DEVELOPING COUNTRIES 
ener men oS of the World Bank Annual Conference on 
it Economics, 1990. Held in Washington, DC. 
on ion 26-27, 1990. nt to the World Bank 
Economic Review and the World Bank Research Observ- 
er. 
PB91-206060/GAR 148,221 
Education in a Declining Economy: The Case of Zambia, 
1975-1985. 
PB91-206094/GAR 148,083 
comeing — Cc tin loping Countries: 
147,868 


he Case of Sub-Saharan Africa. 
PbO! 7306 102/GAR 
Fs es Results for 1989 (World Bank, Operations 
Vv ment 
148,095 


uation Departmen’ 
PB91-206110/GAR 


Distribution of Welfare in Ghana, 1987-88. 
PB91-206136/GAR 





148,222 
Dairy Development in Sub-Saharan Africa: A Study of 
Issues and 

PB91-206482/GAR 147,869 


Information Technology Revolution and Economic Devel- 
opment. 
PB91-206490/GAR 149,267 


Schooling, Skills, and the Returns to Government Invest- 
ment in Education: An Exploration Using Data from 


Ghana. 
PB91-206508/GAR 148,084 


Urban Housing Reform in China: An Economic Analysis. 
PB91-206532/GAR 148,223 


Urban Financial Management: A Training Manual. 
PB91-206540/GAR 51,187 


Argentina: Finanzas de los Gobiernos Provinciales (Ar- 
ntina: Provincial Government Finances (1991)). 
'B91-206557/GAR 148,224 


Chefs d’Entreprise d'Afrique: Pionniers du Developpe- 


ment (African Entrepreneurs: Pioneers of Development). 
PB91-207704/GAR 148,225 


Argentina: — de los Recursos para el Mejora- 


miento de la Educacion (Argentina: Reallocating Re- 
sources for the Improvement of Education). 
148,085 


PB91-207712/GA 
Pre on Purification of Industrial Waste Water. 
Technical Report. 
PB91-207951/GAR 149,190 
DEVELOPMENTAL TOXICITY 
Assessment of the Development Toxicity of Zinc Naphth- 
enate in Rats. Phase 4. 
AD-A235 308/4/GAR 
DEVOLATILIZATION 
Studies on coal devolatilization and char reactivity under 
PFBC conditions. Final report. 
DE91002065/GAR 148,524 
DEW 
Chemistry of Dews and Frosts in Indianapolis. 
AD-A235 397/7 
DIAGNOSIS 


Diagnosis and Treatment of Diseases of Tactical Impor- 
tance to US CENTCOM Forces. 7 
149, 





149,797 


148,046 


AD-A234 778/9/GAR 
Analysis of Fault Diagnosis Tasks: Do Verbal Reports 
Speak for Themselves. 

N91-22575/5/GAR 149,289 


Autonomous Power System Intelligent Diagnosis and 


ntrol. 

N91-22781/9/GAR 150,933 

Proven Knowledge-Based Approach to Prioritizing Proc- 

ess Information. 

N91-22791/8/GAR 148,725 

Detailed Diagnoses and Procedures, National Hospital 

Discharge Survey, 1988. 

PB91-205708/GAR 149,228 
DIAGNOSTIC REAGENT KITS 

Gebruik van IRE-Medgenix Serum TSH IRMA voor de 

Bepaling van TSH in Hielprikbloed van Pasgeborenen 

(Use of IRE-Medgenix Serum TSH IRMA for the Meas- 

urement of TSH in Bloodspots of Newborn Babies). 

PB91-199638/GAR 49,559 
DIAMONDS 

Transmission Electron Microscopy of the CVD Diamond 

Film/Substrate Interface. 

AD-A234 767/2/GAR 148,324 


Dual lon — Processed Diamondlike Films for Industri- 


al Applica’ 

N91- $9042/5/GAR 149,324 
DIATOM MODELS 

Comparison of MAGIC and Diatom paleolimnological 

model hindcasts of lakewater acidification in the Adiron- 

dack region of New York. 

DE91010125/GAR 150,040 
DIATOMS 

Polar Diatom Colloquium: Proceedings (3d: 1990: Ottawa, 

Ont. 


int.). 

MIC-91-03046/GAR 149,812 
DIAZIRINE 

Dissociation Energetics of Simple Diazirines by Photon 

and Electron Impact. 

PB91-203760 
DIBUCAINE 

Inhibition of tected Oxidase by Dibucaine. 

AD-A235 362 
Guatendintenss 

Flora of Dominica, Part 2. Dicotyledoneae. 
PBO1- 193946/GAR 


mag ons 
olf spiders, 
pel, -_ ‘Alaska 


Mite 1-03: -03258/GAR 


World Bank Glossary. Volume 1. English/French, 
eee go (Glossaire de la Banque Mondiale. 
Volume 1 lais/Francais, Francais/Anglais (1991)). 

PB91-206078/GAR 148,207 


World Bank Glossary. Volume 2. y tg Span- 

— lish (Glosario od oy Volumen 2. 
/Espanol, 1 

p “7 206086/GAR ™ 148,208 
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149,801 
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World Bank Glossary: Glossary of Finance and Debt 
(Glossaire des Finances et de la Dette) (Glosario de Fin- 
anzas y de Deuda). 
PB91 *306169/GAR 148,209 
DIELECTRIC FILMS 
Investigation of Polybenzocyclobutene Resins in Multilay- 
er Thin Films for Electronic Packaging. 
AD-A235 223/5/GAR 148,790 
DIELECTRIC TRACK DETECTORS 
Caracterizacion de los plasticos detectores de trazas nu- 
cleares de estado solido, cH3e y LR-115 y su posible 
licacion a dosimetria de neutrones r. termicos. 
(Characterization of plastic nuclear track detectors on 
solid state, CR-39 and LR-115 and its possibilities appli- 
cation on thermal and fast neutron dosimetry). 
DE91622619/GAR 149,755 


DIESEL ENGINES 
Udvikling af smaa Bogner dieselmotorer til 
= bene af 15 kW kraftvarmeunit paa basis af 
IATZ dieselmotor. (Development of small, slow-working 
these! motors for . The building of a 15kW cogen- 

eration unit on the basis of a HATZ diesel motor). 
DE91771936/GAR 148,910 
DIET 

peed ean Rate In vivo Is Reduced with Dietary 


AD ADS '051/0/GAR 149,526 
Radioactivity survey data in Japan, part 2. Dietary materi- 


als. 

DE91772292/GAR 147,929 
DIETARY FATS 

Level of Dietary Fat Does Not Affect Fuel Oxidation or 

Endurance Exercise Performance of Soldiers. 

AD-A235 194/8/GAR 149,665 
DIETHYL ETHER 

Propagation d’'Ondes Sonores dans les Milieux Diphasi- 

ques (Propagation of Sound Waves in Diphasic Media). 

PB91-199299/GAR 150,489 
DIETHYLSILANE 

Diethylsilane Decom Vj on a Surfaces Studied 

bie Transmission scopy. 

AD-A234 638/5/GAR 148,308 

DIFFERENTIAL EQUATIONS 

Exploiting parallelism in automatic differentiation. 

DE91011841/GAR 
DIFFRACTION ANALYSIS 

Binary Optics ne Theoretical Limits on the Dif- 

— Efficiency of Multilevel Diffractive Optical Ele- 


AO-ASS5 404/1/GAR 150,530 


DIFFUSION 
Surface Diffusion at the Liquid-Solid Interface: Quenching 
of — from Pyrene Covalently Bound to Methy- 


lated Silic: 
148,313 


148,644 


AD-A234 645/0/GAR 
Diffusion experiment of a radionuclide in granitic rock 


cores. 
DE91772223/GAR 150,280 
Reaction-Diffusion and Diffusion Processes in Regular 
Arrays of Sinks or Obstacles. 
PB91-205880/GAR 148,406 
DIFFUSION FLAMES 
Laser Raman Diagnostics in Subsonic and Supersonic 
Turbulent Jet Diffusion Flames. 
N91-22411/3/GAR 148,243 
Ignition os Structure of a Laminar Diffusion Flame in a 
mpressible Mixing Layer with Finite Rate Ta 
N91-22537/: FS/GAR 148, 
DIFFUSION THEORY 
timal Control of Diffusions. 
A234 787/0/GAR 
DIFLUBENZURON 
Monitoring of the 1990 Gypsy Moth Eradication Project. 
PB91-200568/GAR 149,056 
DIGITAL COMMUNICATIONS 
Role of EEPROM Devices in Upcoming ISDN Applica- 


tions. 
AD-A234 837/3/GAR 148,797 


a, ¢ Digital Speech Masked by Noise: Normal 


learing Impaired Listeners. 
AD ADA 85 852/2/GAR 148,602 


DIGITAL DATA 


149,507 


Optical Digital Storage System. 
Rpt 22048/3/GA An 


DIGITAL MAPS 
Navy Standard Compressed Aeronautical Chart Data- 
base. 
AD-A235 340/7/GAR 149,872 
a, SYSTEMS _ 


148,663 


lati and Wind Tunnel 

Testing | ofa Digital Casarelier ‘an for Flutter Suppres- 
N91-22336/2/GAR 147,819 
Development and Testing of Controller Performance 
py ow oe ea for Multi-input/Multi-Output Digi- 


Control S 
NO1-22397/67 7GAR 147,820 


High Accuracy Digital Acousto-Optic Matrix Computer. 
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Digital Adaptive Interference Cancelier. 
PATENT-4 991 165 
a Optimal! Control of Rigid Manipulators. 
PB91-205732/GAR 
DiISOPROPYLFLUOROPHOSPHATE 
ioral and hemical Changes in Rats Dosed 
Repeatedly with Diisopropy phosp 
PB91-200238/GAR 
DIKES 
Repair, Evaluation, a. ae 


148,618 
148,592 


149,307 
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148,461 


twee Held in Vicksburg, Mississippi on 24- 
1 


98 
AD-A235 341/5/GAR 


DIMENSIONAL MEASUREMENT 
Calibration of the NBS 10mum Space Beads. 
PB91-203422 50,854 


Dimensional Calibration of an NBS 0.3-mum-Diameter 
Standard. 


150,855 


DINITROTOLUENES 
organ ° btm ome at pee ee Fischer 


344 Rats by Pi 

AD-A235 140/1/GAR "49,048 

DIOXO RHENIUM COMPLEXES 
Ligand Tuning Effects Upon the Multielectron Reduction 
and Single Electron Oxidation of (Bi)pyridy! Complexes of 
cis- and trans-Dioxorhenium(V): Redox Thermodynamics, 
fe Ausenioan Electrochemical Kinetics, "and Charge-Trans- 
er 


AD-A235 167/4/GAR 148,259 


DIPOLE ANTENNAS 
Evaluation of modified log-periodic antennas for pulse 


transm 
148,752 








mission. 

DE91011775/GAR 

DIPTERA 
Manual of Nearctic Diptera, vol. 3. 
MIC-91-03257/GAR 

DIRECTION FINDING 
Direction Discriminating Hearing Aid System. 
N91-23029/2/GAR 

DIRECTIONAL SOLIDIFICATION (CRYSTALS) 
pe age of a Magnetic Field During Directional Solidifi- 

tion of Mar-M 246+ Hf Superalloy. 

N91-22416/2/GAR 147,822 
Modelling Directional Solidification. 
N91-22419/6/GAR 149,440 
prea * Compositional and Microstructural Analyses of 


Solidi pode pe 

N91-22420/4, /GAR 149,342 
Directional Solidification of Pb-Sn Eutectic with Vibration. 
N91-22421/2/GAR 149,441 


os des een 2 (Principles of Crys- 

tal Growth, P; 

N91- 32887 /4/GAR 150,625 

Gerichtete Erstarrung des Eutektischen Systems Lif- 

pag te (Directional Solidification of the Lif-LiBaF3 Eutec- 
150,636 


tic System). 
N91-22901/3/GAR 
Gerichtete Erstarrung von Waessrigen Loesungen (Direc- 
150,637 


149,814 


148,142 


tional Solidification of Aqueous Solutions). 
N91-22903/9/GAR 

DIRECTORIES 
Standardization Directory (FSC Class and Area Assign- 
ments). Revision. 
AD-A235 312/6/GAR 149,870 
World Bank Depository Library Program: Directory of Li- 
braries (Third Edition). 
PB91-207720/GAR 149,264 
OSWER Superfund Telephone Directory. 
PB91-921328/GAR 

DISASTER PLANNING 
Recovery following a chemical weapons stockpile dispos- 
¢ program accident. Offsite p' g and 


D 91010820/GAR 149,835 


Savannah River Reactor gs Indices of risk for 
emergency planning. Revision 1 

DE91011054/GAR 149,745 

aay ree oe 
lberta Public Safety Services: Annual report 1989-90. 

MIC31-03928/GAR 151,169 
DISEASE OUTBREAKS 

Limited Sequence Heterogeneity ai Biologically Dis- 

tinct Human Immunode' Virus ate 1 Isolates from 

Individuals Involved in a Clustered Infectious : 

AD-A235 042/9/GAR 149,653 

Causes of Waterborne Outbreaks in the United States. 

PB91-207100/GAR 149,734 
DISILANTHIIRANE/TETRAMESITYL 

pony ae and Disilatellurirane: Synthesis and Crys- 


tal Structur 
AD-A234 ore 8/1/GAR 148,254 


DISILAOZIRANE/TETRAMESITYL 
Disilaselenirane and Disilatellurirane: Synthesis and Crys- 
tal Structures. 


149,136 
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DISTRICT HEATING 


AD-A234 918/1/GAR 
DISILENES 


148,254 


Multiple Bonds to Silicon 

AD-A234 667/4/GAR 
DISLOCATIONS 

Forest model of latent hardening and its application to 

polycrystal deformation. 

DE91009964/GAR 149,426 
DISPATCH 


148,250 


Dispatch Volume 2, Number 25, June 24, 1991. 
PB91-923525/GAR 


Dispatch Volume 2, Number 26, July 1, 1991. 
PB91-923526/GAR 


Dispatch Volume 2, Number 27, July 8, 1991. 
PB91-923527/GAR 


DISPLACEMENT 

Reliability of structural systems with regard to permanent 

displacements. 

DE91771929/GAR 150,440 
DISPLAY DEVICES 

Traffic Alert and Collision Avoidance CAS): 
of Trai ntrmaton Fe TI) | wae 


tion. easibility S' 
No1-22102/8/GAR 151,123 


Distributed Voice Control for the Large Screen Display in 
the Missi Center. 
N91 preminditet 151,010 


148,096 
148,097 


148,098 


Virtual Environment Display System. 
N91 HESS TIGA 


148,613 
Virtual Acoustics 
N91-23023/5/GAR 

DISPLAY SYSTEMS 
Effects of Display Failures and Symbol Rotation on Visual 

iti 'erformance. 
AD-A235 035/3/GAR 149,699 

DISSOCIATION 
Stepwise Dissociation of NH3 on the pom yoy B al 
face: Low Temperature Dissociative Adsorption 

Effects. 
AD-A235 009/8/GAR 

DISSOCIATION ENERGY 
Dissociation Energetics of Simple Diazirines by Photon 
and Electron Impact. 

PB91-203760 148,402 

DISTRIBUTED AMPLIFIERS 
Field Emitter Array integrated Distributed Amplifiers. 
PATENT-4 987 377 148,782 

DISTRIBUTED DATA BASES 
Distributed Database Design for Multi-Control Centre Sys- 


tems. 

N91-22288/5/GAR 151,024 
DISTRIBUTED DATA PROCESSING 

Scientific distributed computing in the DOE: Issues and 

approaches. 

DE91011509/GAR 148,642 


DISTRIBUTED PARAMETER SYSTEMS 
Hierarchical Distributed Control Model for Coordinating 


Intelli Systems. 
N91-22783/5/GAR 151,039 


DISTRIBUTED PROCESSING 
Programming with Process Groups: Group and Multicast 


Semantics. 

paceevey nt 148,650 
itch Ci ication Network. 

Non -23026/8/GAR 148,615 

Distributed Access View Integrated Database (DAVID) 


System. 
N91-23037/5/GAR 148,000 
DISTRIBUTION-FREE TESTS 
Tests non Parametriques Portant sur les Rangs (Distribu- 
tion-Free Tests Using Ranks). 
PB91-199505/GAR 149,781 
DISTRIBUTION SYSTEMS 
Aeromonas in Drinkwater: Nadesinfektie met Chioordiox- 
ide (Aeromonas in Drinking Water: Disinfection Using 
Chlorine Dioxide). 
PB91-199612/GAR 
DISTRICT HEATING 
Leverancemuligheder i Energi 2000. Handlingsprogram- 
a page re for supply in 
The plan of action applied to 


148,846 
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148,863 
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148,864 

i kast. Bi 
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DITCHING (LANDING) 
Human Factors ae to Escape and Survival from 
Helicopters Ditching in Water. 
N91-22099/6/GAR 151,160 
DITHIOBIURET 
Effects of 2,4-Dithiobiuret on Sensory and Motor Func- 


tion. 
PB91-200220/GAR 149,806 
DIVERTORS 
lor experiments in Dill-D. 


Recent ayy divert 
DE91011139/GAR 


DIVING 


150,154 


igmine and Warm Water Diving Protocol 90-05: 2. 
Thermal ince. 
AD-A234 590/8/GAR 149,766 
Pyridostigmine and Warm Water Diving Protocol 90-05: 3. 
itive Performance Assessment. 
AD-A234 591/6/GAR 149,767 


Proceedings of the Meeting of the United States-Japan 

Cooperative ye in Natural Resources (UJNR), 

or on Divi hysiology and Technology (10th). Held 

in Kauai, Hawaii on June 4-7, 1989. 

PBOI- 194159/GAR 150,444 

Potentiels Evoques Evenementiels Somesthesiques a 

abe r imentation HYDRA IX (Somatosensory Evok 
cee ow Potentials during the HYDRA IX Expert 


Dive). 
PB91- Poot 190547/GAR 149,782 
DIVISION LEVEL ORGANIZATION 
ight Infantry Division for Airland Battie-Future. 
A234 968/6/GAR 
DIVORCE 
Vital Statistics Divorce Data, Detail, 
Data Tape Documentation. 
PB91-193391/GAR 
Vital Statistics Divorce Data, Detail, 1988. 
PB91-507731/GAR 
DNA 
Molecular mechanisms in radiation can to DNA. 
report, April 15, 1988-October 1 
198 ree/ Gar 149,740 


dimers in DNA from UVB-irradi- 
—— ian Khodioneo sativa) L.) seedlings. 
DE91 O18 OOyA/GAR 149,742 


DNA DAMAGE 
Molecular Bi 
Rib) Pi dee NAD Metabolism to DNA Damage 
Caused by Mustard Alkylating Agents. 
AD-A235 314/2/GAR 149,834 


yeaa Mass Spectrometry: Assays of Oxidative 


PBS T.20 149,617 
DNA PROBES 

ey A Synthesized Nonradioactive DNA Probes. 

inal Project Report of Phase 1 

posi. 199687/GAR 


DONA REPAIR 
Molecular 


149,901 


1988. Public Use 
148,109 


148,117 


Basis for the Response of Poly(ADP- 


149,615 





Characterization a - a DNA R Defect in 
a y 


's rome. 
PB91-205831GAR a , 
DNA TOPOISOMERASE | 


Short Communication: Enhancement of Topoisomerase |- 
Mediated Mn | of Supercoiled DNA by the Radio- 


protector WR-3327: 

AD-A235 296/1/GAR 149,682 
DOCUMENTS 

List of documents received by the INDC Secretariat. 

DE91622915/GAR 150,385 
DODECANE 

Utilization of Radical Scavenging to Develop Nuclear 

— Polarization and Magnetic Isotope Separation in 

Flexible Biradicals. 

AD. 5 071/8/GAR 148,277 
DOE LABORATORY aren PROGRAM FOR 
PERSONNEL DOSIM! 

Safety amon a the DOELAP Calibration Facility 


(Building 45). 
DE91010047/GAR 
DOMINICA 


Flora of Dominica, Part 2. Dicotyledoneae. 
PB91-193946/GAR 


DON RIVER 


149,029 


149,557 


Don River dry weather outfall survey. 
MIC-91-03275/GAR 


ae ee 


149,159 


pam to Decision Making. 
AD ADS4 AD ADS4 876/9/0A ™ 
DOPED MATERIALS 
am oo on or pares J of niobia dopant UO2 fuel under reac- 
tivity initiated accident conditions. 
DE91 v7a4 9e/GAR 150,360 
DOSE RATE 
Combat and Training Dev *s Test Support Packa 
for the Pocket Radiac, AN/UDR-13. ” 
AD-A235 334/0/GAR 150,187 


149,711 


RATES 
No. 178 H.I. Divisions monthly report 
associated laboratories for the month of November 1948. 


on 200 Areas and 
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DE91011808/GAR 
DOSEMETERS 

Safety assessment of the DOELAP Calibration Facility 

(Building 45). 

DE91010047/GAR 149,029 

Active personnel dosimeter: APFEL enterprises super- 
ited drop detector. Revision. 

DE91011761/GAR 


DOSIMETRY 
Proton Arc Doses to the Primate Head. 
AD-A235 134/4/GAR 
DOUBLE GLAZING 
DID f tvaerdering. 
apne pan 
DES! E917 72033/ GAR 
DOUBLET REACTORS 
Study of electric field and edge microturbulence at 
the L-H transition in Dill-D. 
150,556 


150,193 


149,750 


149,736 





(DIOD 
148,187 


ah 1137/GAR 


jecent gaseous divertor experiments in Dill-D. 
Deot0t 1139/GAR 50,154 

Dependence of the Dill-D beta limit on the current profile. 

DE91011140/GAR 150,557 

Non-diffusive heat transport during electron cyclotron 

heating on the Dill-D tokamak. 

DE91011141/GAR 150,558 

Effects of current  —— on MHD stability. 

DE91011742/GA\ 150,569 

Experimental s' of the vertical stability of high decay 

index plasmas in the Dill-D tokamak. 

DE91623014/GAR 150,577 
DOUGHERTY COUNTY (GEORGIA) 

Health Assessment for Firestone Tire and Rubber Com- 

pany, Inc., Albany, Leaaibeat County, Georgia, Region 4. 

CERCLIS ‘No. GAD9908550 74. 

PB91-198366/GAR 149,033 
DOW SYNGAS PROJECT 

Environmental ——— Plan Annual Report, January 1, 

1990 to December 3 

PB91-198069/GAR 
DRAFTING (DRAWING) 

Evaluation of Computer-Aided Drafting and Design Capa- 

bilities in the Highway Development Environment. 

PB91-198697/GAR 148,502 
DRAG 

Effect of Planform on Induced Drag. 

N91-22086/3/GAR 
DRAG REDUCTION 

— for Reducing Drag and Noise of Underwater Ve- 


PATENT-4 987 844 150,472 
DRAINAGE 
pr in of flood protection for transportation alignments 


alluvial fans. 
DES101 1198/GAR 148,463 
DRAINS 
Modular Expansion Joints and Deck Drains. 
PB91-198218/GAR 
DREDGED MATERIALS 
Puget Sound Dredged Disposal Analysis: Management 
ee a Report. Dredged Material Management 
AD-AZSS 108/8/GAR 149,143 
DRIFT TUBES 
Longitudinal tune-up of the SSC drift-tube and coupled 
cavity linac sections. 
DE91011408/GAR 
DRILL CORES 
Further characterization of drill core from the Lake 
George Mine, York County, New Brunswick. 
MIC-91-03087/GAR 150,026 
DRILLING 
Alberta heavy oil, oil sands and —— recovery: Ex- 


perimental pilot - oe February, 1990. 
MIC-91 -03295/ Ga 150,079 


= AND BORING 
Glencoe drilli ig) 1988, | County. 
MIC-91-02936 GAR 

DRINKING WATER 
Liquid Water Production from Atmospheric Sources. 
AD-A235 090/8/GAR 148,458 
Application of best available science to the regulatory 
Annual progress report, (February 1, 1990-Janu- 

1 


). 
Beors103607 GAR 149,065 


Solar-powered desalination: A case study from Botswana. 
MIC-91-02982/GAR 150,863 
Analysis of Inactivation of ‘Giardia lamblia’ by Chlorine. 
PB91-196253/GAR 149, 

DROP TOWERS 
— Aligemeine Information (ZARM: General Informa- 


Not -22913/8/GAR 151,108 
DROPS (LIQUIDS) 


Study of a Fabrication Tech ies for the Liquid 
Droplet Radiator tae, 


149,212 


147,777 


148,495 


150,710 





150,070 
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DROSOPHILIDAE 
Environmental Monitori 
Fly Eradication Program, 
PB91-200576/GAR 
DRUG ABUSE 
Adolescent Steroid Use. 
PB91-197152/GAR 
Adolescents and Steroids: A User Prospective. 
PB91-197160/GAR 
DRUG ADDICTION 
ye the War on is - An Economic Perspective. 
D-Aza4 eaa/e/GAR 148, 106 
sedi ADMINISTRATION ROUTES 
- ape of Oral Dosing Vehicles on the Acute Hepatotoxi- 
Carbon Tetrachioride in Rats. 
Rose 318/3/GAR 149,799 
olin COMBINATIONS 
Combined Therapy of Septicemia with Ofloxacin and/or 
Synthetic Trehalose Dicorynomycolate (S-TDCM) in Irra- 
diated and Wounded Mice. 
AD-A235 385/2/GAR 
DRUG DESIGN 
Model for Designing Drugs Targeted against HIV-1 Prote- 


ase. 
PAT-APPL-7-620 413/GAR 


DRUG DOSE-RESPONSE RELATIONSHIP 
Stagewise, Adaptive Dose Allocation for Quantal Re- 
Dose-Response Studies, 
149,675 


150,507 


Results of the Mexican Fruit 
in Diego County, Spring 1990. 
149,057 


148,110 


148,111 


149,571 


149,683 


sponse 
AD-A234 710/2/GAR 

DRUG INTERACTIONS 
Effect of Combined Treatment with Potassium Dichro- 
mate and Maleic Acid on Renal Function in the Rat. 
AD-A235 375/3 149,802 

DRUG INTERDICTION 
Winning the War on Drugs - An Economic oer: 
AD-A234 542/9/GAR 48,106 
Military Counter-Drug Support to Law ae: Agen- 


cies. 
AD-A235 151/8/GAR 


DRUG THERAPY 
Pharmaco | Sparing of Protein in Burn Injury. 
AD-A235 S Onn a/R - ie 

DRUG UTILIZATION 
a | a in the United States: 1989. Eleventh 

nn 

PB91-198838/GAR 

DRUGS 
ee That Increase Sensitivity to Light: A 1990 

isting. 
PB91-198820/GAR 

DRY WEIGHT RANK METHOD 
Estimating Botanical Composition by the -aeated 
Rank Method in California's Annual deacmsile 
PB91-198556/GAR 150,129 

DRYERS 


—~ and control of energy efficient drying processes 
eee to foods. Quarterly reer July 1, 


ober 1 
bEoToloees/GAR 147,926 
DRYING 
Design and control of energy efficient drying processes 
ific reference to foods. Quarterly report, July 1, 
1988-October 1, 1988. 
DE91010693/GAR 147,926 


—~ and control of energy efficient drying processes 
with specific reference to foods. Milestone S A detailed 
summary report on the status of all work performed to 

date in Tasks 10-14. 
147,927 


148,108 


149,679 
149,692 


149,691 


DE91010698/GAR 


DUAL-PURPOSE POWER PLANTS 
tal Impact S it/State Analysis Report. 
Cedar B ay = gee Project, Jacksonville, Florida 
(EPA and FDER cluding Technical Appendix. 
PB91-206250/GAR 
DUCTED FLOW 
Radiative Interactions in Laminar Duct Flows. 
N91-22513/6/GAR 
DUCTING FLOW 


Analysis of Gravity Wave Ducting in the Atmosphere: 
Eckart’s Resonances in Thermal and Doppler Ducts. cease 
150, 





149,040 


150,508 


AD-A235 332/4/GAR 


DUKOVANY V-2 REACTOR 
Provozovani a udrzba jaderne elektrarny. Sbornik predna- 
sek celostatni konference. (Operation and maintenance 
of a power plant. National conference proceed- 
ings). 
£91623406/GAR 150,319 
DUNES 
Possible Aeolian Megaripples on Mars (Abstract ona: 
N91-23008/6/GAR 959 
DURABILITY 
Physical Durability and Electrical Resistivity of Indiana 


Bottom " 
PB91-202655/GAR 148,478 





Physical Durability and Electrical Resistivity of Indiana 

Bottom Ash. Executive Summary. 

PB91-202721/GAR 148,479 
DURSBAN 

Brain py ores Activity of Bobwhite Acutely Ex- 


posed to ifos. 
PB91-207019/GAR 149,060 


DYE LASERS 
Spectrometric characterization of purified C60 and C70. 
DE91010281/GAR 149,323 
Precise Laser Wavel its: What Can We 
Learn from ne Spectroscopy. 
PB91-203 150,545 
DYEING 
Sequential Oxidative/Reductive pees and Dyeing in 
le Liquor System. nom 
149, 


ath A, 





a Multicomponent Si 
PAT. APPL-7-697 549/GAR 


ees 
sree Caen Techniques for Manufacture of 


Not 91,22007/0/GA 7/0/GAR 151,127 
Studies of Benzidine-Based Dyes in Sediment-Water Sys- 


tems. 

PB91-196659/GAR 
DYNAMIC LOADS 

Comparison of Anal 

Low-Contact-Ratio 

N91-22566/4/GAR 
DYNAMIC PROGRAMMING 

Supercomputer Optimizations for Stochastic Optimal 

Control Applications. 

N91-22313/1/GAR 148,679 
DYNAMIC STRUCTURAL A ANALYSIS — 

a: of by equivalent pol- 

ta expansion techniques. 

EO1771901/ GAR 150,441 
Finite Element Modeling of Truss Structures with Fre- 
quency-Dependent Material Damping. 
N91-22345/3/GAR 


Beak hy, 
r 


149,165 


is and Experiment for Dynamics of 
Gears. 
149,317 





151,080 
en iq oa Nee ica (Re- 
search in desthuns Prtesthey Dopeoeten 
PB91- 199349/GAR 





149,309 


Identification of Dynamic Green’s Functions in Structural 
Networks. 
PB91-202812 
EARTH ATMOSPHERE 
Py of Impacting 


the At if Primordial E 
ol 
N91 Amos of 


150,666 


in 4. Chemical Evolution of 


147,991 
Runaway Greenhouse Atmospheres: Applications to 
Earth and Venus. 

N91-22977/3/GAR 147,993 

EARTH DAMS 
Repair, Evaluation, Maintenance, and Rehabilitation Re- 
search Program: Plastic Concrete Cutoff Walls for Earth 


Dams. 
AD-A234 566/8/GAR 


EARTH FILLS 
Chemical composition and mutagenicity of Clover Bar 
landfill leachates 
MIC-91-02978/GAR 


Phytotoxicol assessment survey investigation in the 
= of the Glenridge landfill site, St. Catharines 1989: 
MIC-91-03282/GAR 149,002 
= fee 0 
Release and Radiation Effects Satellite 
(CARES) Program: A Unique Series of Scientific Experi- 
ments. 
N91-22629/0/GAR 
EARTH MAGNETOSPHERE 
Investigation of Turbulent Processes in Magnetospheric 


Boundary ——. 
N91-22628/2/GAR 


148,454 


149,118 


148,022 


148,021 
Combined Release and Radiation — ~—— 
(CRRES) Program: A Unique Series of Scientific Experi- 

ments. 
N91-22629/0/GAR 148,022 

EARTH MANTLE 


N9Y-22974/0/GAR 


Helium Isotopic Constraints on Terrestrial 
the Transcrustal Transport of Mantle Met 
991. 


Report 
PB91 0eds8/GAR 


EARTH OBSERVING SYSTEM (EOS) 
Earth Paya System: 1989 Reference Handbook. 
N91-22353/7/GAI 151,086 
Sounder 


151,089 


ih Resolution Mi Sounder 
(HIMSS), Volume 1, Book 1. 
N91-22542/5/GAR 151,090 


pr omyet Sensi Update: Results of inter- 
pa Commercialization Pro- 
gram wern (COCAP) Participants. 


147,990 
ssing and 
ine. Final 


150,038 


2. ty tis MA rt 


nF 
(HIMSS), Volume 1, Book 2. 
N91-22541/7/GAR 
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N91-22623/3/GAR 
EARTH ORBITS 


TRACE Trajectory Analysis and Orbit Determination Pro- 
am. Volume 13. Sane Root Information Filtering and 


AD-A234 957/9/GAR 151,048 


Evaluation of Thermal Control og for Use on Solar 
Dynamic Radiators in Low Earth Orbit 
N91-22367/7/GAR 
EARTH ROTATION 
Obii Histories of Earth and Mars: Influence of Inertial 
and itive Core-Mantie Coupling (Abstract om 
Ngi 20987/2/GAA 035 
EARTH TERMINALS 
Tracki 
(TDRSS) Ground 
N91-22221/6/GAR 
EARTHQUAKE RESISTANT STRUCTURES 
Long Term Performance of Rubber in Seismic and Non- 
Seismic Bearings: A Literature Review. 
PB91 "206714/ ‘AR 148,201 
EARTHWORMS (EISENIA FOETIDA) 
Toxicity of Persistent Chemical A oh (PCAS) 
pny see Chemical Agent Disclosure Solution (CADS) in Soil 
Cucumber (Cucumis sativus, L.) and Earthworms (Ei- 


loetida). 
AD-AZSS 218/5/GAR 
a EUROPE 
Foreign Investment Law No. 193, Effective 6/ 
ry, 1--Transiation. 
PB91-960412/GAR 
Law of the Bulgarian National Bank of 6/91. 
PB91- 000413/ ~ 
Bul Act ion of Ci 
1- 9604 14/GAR 
w on Settling a Bank Credit Debts of 3/91. 
rest 960415/GAR 148,216 
Hungarian Rules of Law in Force Nr. lI/1-2 (1/15-30/91). 
PB91-960638/GAR 148,086 
Hu ian Rules of Law in Force Nr. li/12 (6/15/91). 
PB91-960639/GAR 148,226 
Pom geo ootdew see ¢ Law in Force Nr. |I/3-4 (2/15/91). 
PBS 148, 
EASTERN are caiontiiin 
Forest Statistics for Land Outside National Forests in 
Eastern Montana, 1989. 
PB91-198002/GAR 
Eccs 
Cold leg injection reflood test results in the SCTF Core-! 


under system p 

DE91772105/GAR 150,323 
ECKART RESONANCE 

Analysis of Gravity Wave Ducting in the eee 

Eckart’s Resonances in Thermal and Doppler Ducts. 

AD-A235 332/4/GAR 150, 006 
ECOLOGICAL SUCCESSION 

ce on physiological process studies 

in the Arctic: (Implications for ecosystems response to 

climate change). Final report. 

DE91011199/GAR 149,552 
ECOLOGY 

Ecological Principles Affecting Community Structure and 

—- Production by Zooplankton in Marine and 

Freshwater Environme: 


nts. 
AD-A234 651/8/GAR 
Factors limiting coniferous seedling g) 
clearcut sites dominated by Gaultheria shallon in the 
CWHvm subzone. 
MIC-91-03020/GAR 149,983 


pene mci | significant areas in the Fredericton Plan- 


New Brunswick. 
mist "8s028/ GAR 149,625 


Ecological Quality Assurance Workshop: Proceedings 
(3d: 1990: Burlington, Ont.). 
MIC-91-03071/GAR 149,627 
Abstracts of Pi 
N91-22929/4/ 149,266 
ey and Managemen of the Zebra Mussel and 
Introd Aquatic Nuisance q 

PB91-196675/GAR 149,628 
Ecological Surveys of Forest Service Research Natural 
Areas in California. 

150,130 


150,122 


148,971 


and Data Relay Satellite System 
_— STGT. 
150,975 


149,833 


148,229 


148,230 


petition of 5/91. 
148,231 
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149,998 








149,622 
rowth in recently 


PB91-198614/GAR 


pea ye 
Criteria with Multiple Alternatives: Migra- 
Work Status, and Wages. 
PBSt -206516/GAR 148,234 


ECONOMIC ANALYSIS 


poe the War on Drugs - An Economic Perspective. 
D-AZS4 542/9/GAR 148,106 


Lec! Economic and Fiscal ~~. of New DOD Facili- 
A Retrospective Anal 

AD-AZSS 162/5/GAR 149,961 

Techno-economic evaluation of the ROPE(copyright) 

process. 

DE91002045/GAR 148,882 


Report of the Secretary of the Treasury on Government- 
Sponsored Enterprises, April 1991. 


PB91-197947/GAR 148,206 

Schooling, Skills, and the Returns to Government invest- 

=, in Education: An Exploration Using Data from 

PeoT -206508/GAR 148,084 
ECONOMIC ASPECTS 

Set See see ane tae ieee 


MIC-91-03122/GAR 148,912 
ECONOMIC ASSISTANCE 

Sete 206 and te Com of Regngsendery Egecetion A 

CBO Study. 

PB91-193870/GAR 148,079 
ECONOMIC CONDITIONS 

Se 0 Cetey Gene he Gus eaeee, 

PB91-206094/GAR 148,083 
ECONOMIC DEVELOPMENT 

Se ES Sh Se Sree 

Poot. 198135/GAR 150,862 


Proceedings of the World Bank Annual Conference on 
Development Economics, 1990. Held in Washington, oC. 
on April 26-27, 1990. to the World Bank 
a Review and the World Bank Research Observ- 
P891-206060/GAR 148,221 
Evaluation Results for 1989 lorid Bank, Operations 
Evaluation " 
PB91-206110/GAR 
a ion Tech 
opment. 
PB91-206490/GAR 
ECONOMIC FACTORS 


148,095 
ic Devel- 
149,267 





and E 


Proceedings of the Symposium on Sandalwood in the Pa- 
cific. Held in Honolulu, Hawaii on April 9-11, 1990. 
PB91-198564/GAR 150,000 


ECONOMIC IMPACT — 
National Economic Development \ 
Recreation. Volume 3. A Case Study Application of the 
Valuation Method for Estimating Urban Recre- 


ise and 

ADAZSS 200/3/GAR 151,186 
Repeat te Some st See ae - 
substances: An analysis of the energy and economic 
a ee en eee 
5e91010619/GAR 148,981 
Cyclical Effects of the Unemployment Insurance (UI) Pro- 
= Final Report. 

91-197897/GAR 148,112 


Economic im Study of Ri tions for Activities 
within Setback Zones and R ted Recharge Areas 
(R89-5). 
PB91-200758/GAR 149,178 
ECONOMIC IMPACTS 
Images of a place and vacation preferences: Implications 
OO ee ee en ee 
a nuclear waste repository in Nevada. 
Beo1010602/GaR 150,228 


ECONOMIC MODELS 
Warrant Pricing: A Review of Theoretical and Empirical 
Research. 
PB91-206003/GAR 148,233 
Dual Selection Criteria with Multiple Alternatives: Migra- 
tion, Work Status, and Wages. 
PB91-206516/GAR 148,234 


ECONOMICS 


Area Handbook Series. Cote D'ivoire a Country Study. 
AD-A235 209/4/GAR 148,121 


World Bank Glossary. English/French, 

French/English (Glossaire de la Banque Mondiale. 

Volume 1. lais/Francais, Francais/Anglais (1991)). 

PB91-206078/GAR me 

World Bank Glossary. hy - 2. a 2. eee 

pe (Glosario del Venn 2. 
pel _ (1991)). 

or -206086/G. 
Soviet U: nnn Affairs. 
Peo 1-924600/GAR 


ECOSYSTEMS 


Volume 1. 


148,208 


148,123 


to Stress. 
149,621 


of E 





Adaptation and Resi y 
AD-A234 Sern 

Resultats Preli ie ened et @ te 
Campagne GASTOM 90. Modélisation de ye ae 
(Preliminary Chemical and Biological Results of the 
GASTOM $0 Campaign. M deling of the Ecosystem) 
PB91-199497/GA 150,391 


ECR HEATING 








Non-diffusive heat transport during electron cyclotron 
heating on the Dill-D tokamak. 
DE91011141/GAR 150,558 
EDDIES 
OSIRRUS: Oceanic Symbolic Image Representation, 
and | Software. 


AD Aeas 112/0/GAR ie 150,396 
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EDDIES (FLUID MECHANICS) 
Gulf Stream Path Near 67 W and 58 W. 
AD-A234 575/9/GAR 


Laboratory Modelling of the Dy 


AD- 
AD-A234 987/6/GAR 
EDDY CURRENTS 
Gulf Stream Path Near 67 W and 58 W. 
AD-A234 575/9/GAR 
EDDY RINGS 
} tee Oceanic Symbolic Image Representation, 
and Understanding Software. 
AD- 5 5 112/0/GAR 150,396 
EDDY VISCOSITY 
Analysis of Laminar Separation Bubbles Using a Simple 
Eddy-Viscosity Turbulence Modei. 
N91-22520/1/GAR 
EDGE DETECTION 
New — to Image Modeli 


the SI 
PS91-203752 
EDUCATION 

oom Education Deficit: Corrosion of Our National Se- 
inderpinnings. 

AD-A234 980/1/GAR 148,070 

Section . Schools in Six States: Eleven Case Studies of 

Transfer Issues. 

AD-A235 187/2/GAR 148,071 

New Views of Student Learning: Implications for Educa- 

tional Measurement. 

AD-A235 285/4/GAR 148,072 

Planetary Materials and Resource Utilization: An Interdis- 

ciplinary Engineering Design Course at Michigan Techno- 


logical University. 

N91-22180/4/GAR 150,911 
pepe ee | (Astronaut Training). 
N91-22885/8/GA\ 151,107 


wen seni — Center HBCU/OMU Program: 


990 Student a urvey. 
NOt -22926/0/GA 148,078 


Study on Observational Systems: A Review of Meteoro- 
logical and Oceanographic Education in Observational 
Techniques and the Relationship to National Facilities 


and Needs. 

PB91-198168/GAR 148,059 
Education in a Declining Economy: The Case of Zambia, 
1975-1985. 

PB91-206094/GAR 148,083 
Schooling, Skills, and the Returns to Government Invest- 
ment in Education: An Exploration Using Data from 


hana. 
PB91-206508/GAR 148,084 
Argentina: oy de los Recursos para el Mejora- 
miento de la Educacion pe ee Reallocating Re- 
sources for the Improvement of Education). 
PB91-207712/GAI 
EFFLUENTS 
Toxicity Tests of Effluents with Marsh Plants in Water 
and Sediment. 
PB91-200337/GAR 149,176 
EGYPT 
——_ Advisory Services and Training. Egypt. Techni- 
Report: Manufacturing and Testing of Medium Ten- 
. Power les. 
PB91-207993/GAR 
EINSTEIN FIELD EQUATIONS 
Role of the commutator equations in integration methods 
in tetrad formalisms in general relativity. 
DE91621747/GAR 
EJECTION SEATS 
Advanced mamic Anthropomorphic Manikin (ADAM) 


Final Design Report. 
AD-A234 761/5/GAR 147,808 
ELASTIC DEFORMATION 
Deformation Behaviour of Oriented Polyethylene — 
NS81-22451/9/GAR 9,387 
— ng a ocr 
Inelastic Deformation of Plate Panels. 
pag1 201049/GAn 150,415 
Monitoring of Anisotropic Material Elastic Properties 
Using Ultrasonic Receiving Rays. 
PB91-203059 
ELASTIC SCATTERING 
Structure and Dynamics of Cu3Au(001) Studied by Elastic 
and Inelastic Helium Atom Scattering. 
AD-A235 062/7/GAR 
ELASTIC SHELLS 
Nondimensional P; and Equati for Buckling 
of Symmetrically Laminated Thin Elastic Shallow Shells. 
N91-22397/4/GAR 149,371 
ELASTICITY 
Effects of elastic anisotropy on mechanical behavior of 
intermetallic compounds. 
DE91010392/GAR 
ELDERLY PERSONS 
Time is now: A report on the Workshop on Aging and 
Mental Health (1989: Ottawa, Ont.). 
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MIC-91-03498/GAR 149,708 
Use of Preventive Services by the Elderly. Paper 2. Pre- 
ventive Health Services under Medicare. 
PB91-192880/GAR 
Community Based Housing Aging in Place. 
PB91-193557/GAR 151,175 
Final Report on the lilinois Housing Leadership Network. 
PB91-198598/GAR 151,178 
Guide for Senior Housing Planning. The Illinois Housing 
Leadership Network. 
PB91-198606/GAR 151,179 
ELECTIONS 
RSFSR Presidential! Election: Candidate Teams. A Refer- 
ence Aid. 
PB91-928101/GAR 
ELECTRIC BATTERIES 
Ex-situ and in-situ spectroscopic studies of the passive 
film on lithium in non-aqueous solvents. Final report. 
DE91010227/GAR 48,366 
ELECTRIC CHARGE 
Modelling of Downscaled Bipolar Transistors. 
N91-22503/7/GAR 
ELECTRIC CONDUCTORS 
Atmospheric corrosion of transmission line conductors: 
Environmental field studies. 
MIC-91-03174/GAR 148,787 
Interpretation of conductor test data and prediction of re- 
maining life. 
MIC-91-03180/GAR 
ELECTRIC CONTACTS 
Cratering. 
PB91-203141 148,819 
Prospects for High Temperature Superconductor - Semi- 
conductor Contacts. 
PB91-203646 150,654 
ELECTRIC CURRENT 
Modelling of Downscaled Bipolar Transistors. 
N91-22503/7/GAR 
ELECTRIC DISCHARGES 
Etude du Mecanisme de Decharge et de la Stabilite des 
Decharges T dans les Melanges 
Gazeux Sous Haute Pression des Lasers a CO2 (St 
of the Discharge Mechanism and of Transverse Electrical 
Discharge Stability in CO2-Laser Gas Mixtures under 
High Pressure). (Untersuchung des Entladungsverhaltens 
und der Stabilitaet Transversaler Elektrischer Hochdruck- 
entladungen in CO2-Laser-Gasgemischen). 
PB91-199554/GAR 
ELECTRIC GENERATORS 
Solar Powered Stirling Cycle Electrical Generator. 
N91 "23054/0/GAR 
ELECTRIC HEATING 
Saehkoelaemmitys suurissa rakennuksissa. Esitutkimus. 
(Electric heating in large buildings. A prefeasibility study). 
DE91771961/GAR 148,932 
ELECTRIC LINES 
115 kV — 230 kV arc reach tests at Kleinburg outdoor 


test faci 
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cility. 
MIC-91-03172/GAR 


ana line refurbishment study: Tests on McGui- 
gan ty pe steel transmission towers, Oakville. 
IC- $4-03179/GAR 1 
ELECTRIC POWER 
PHOENIX Concept. Proposed transmutation of long-lived 
radioactive wastes to produce electric power. 
DE91011519/GAR 
ELECTRIC POWER PLANTS 
Mitsubishi Juko Giho, Vol. 28, No. 1, 1991. 
PB91-207480/GAR 
ELECTRIC-POWERED VEHICLES 
Research and development of advanced lead-acid batter- 
ies for electric vehicle propulsion. Annual report, May 2, 
1989-May 1, 1990. 
DE91010483/GAR 148,836 


bed < sigue for electric and hybrid vehicle commer- 


Bean Of 1700/GAR 


ELECTRIC PROPULSION 
Pulsed Plasmoid Electric Propulsion. 
N91-22151/5/GAR 


ELECTRIC SWITCHES 
High average power switching for linear accelerators. 
DE91011525/GAR 50,727 


ELECTRIC UTILITIES 
Cost of new electricity supply in British Columbia. 
MIC-91-02989/GAR 48,852 


Loos forecasts report no. 901210: System demands, 
1 


MIC-91-03155/GAR 148,876 
poe Utilities Sales and Revenue Monthly Report (EIA- 

, 1989. 
PB91-507616/GAR 
ELECTRICAL CABLES 


Development and Evaluation of Electromechanical 
Cables for Deep Sea Buoy Applications. 
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ELECTRICAL CONDUCTIVITY 
pesiy — => Electronically Conductive Composite Poly- 
mer 
AD-A234 387/4/GAR 
ELECTRICAL FAULTS 
Monitoring Shuttle Electrical Systems Using Artificial 
Neural Networks. 
150,988 


148,407 


N91-22247/1/GAR 


ELECTRICAL GROUNDING 
Findings of the Joint Workshop on Evaluation of Impacts 
of Space Station Freedom Ground Configurations. 
N91-22370/1/GAR ‘50,929 
ELECTRICAL PROPERTIES 
Effects of Retina-Derived Factors on the Electrical and 
Ultrastructural Properties of the Bovine Pigment Epitheli- 


um. 
AD-A234 686/4/GAR 


Industrial Applications of Graphite Fluoride Fibers. 
N91-23040/9/GAR 149,388 
ELECTRICAL RESISTANCE 
‘eo Top Hat Cover Simulator Ls by Volume 
pendix A: Resistance \ B: 
Lightning Test Data Plots. 
-22304/0/GAR 


ELECTROCATALYSTS 
Electrocatalysts for oxygen electrodes. Final report. 
DE91010226/GAR 48,365 
Surface — of electrocatalysts. Final report, (July 
1986-August 19 
DE91010850/GAR_ 148,370 
ELECTROCHEMICAL CELLS 
Electrochemical ab llutants NO(sub x) and 
SO(sub x) in a pe yer Po electrolyte reactor. Final 


DE91007967/GAR 
ELECTROCHEMICAL CORROSION 
Physical Durability and Electrical Resistivity of Indiana 


Bottom Ash. 
PB91 202655/GAR 148,478 


Physical Durability and Electrical Resistivity of Indiana 
Bottom Ash. Executive Summary. 
PB91-202721/GAR 148,479 


ELECTROCHEMISTRY 


Electrochemically Induced Charge and Mass Transport in 
nena. aa Sulfonate) Molecular Compos- 


AD. A234 599/9/GAR 148,411 


Molecular Orientation of the Silver Tetraneopentoxyphth- 
alocyanine and Stearic Acid Mixed Langmuir-Blodgett 
Film and Its Chemical and Electrochemical Behaviour. 

AD-A234 601/3/GAR 148,292 


Effect of Electrode Material on SOCI2 Reduction. 
AD-A234 669/0/GAR 


Electrochemically Modulated Superconductivity. 
AD-A234 703/7/GAR 150,595 


Electrochemistry of Thiobacillus ferooxidans reactions 
with pyrite. Technical progress report, December 1990- 
March 1991. 

DE91011298/GAR 149,659 


Electrochemistry of Lead, Antimony, and Lead-Antimony 
Alloys in Sulfuric Acid Solutions. 
N91-22414/7/GAR 


ELECTRODES 
Effect of Electrode Material on SOCI2 Reduction. 
AD-A234 669/0/GAR 148,316 


Strong Anion/Surface interactions: Perchlorate Reduction 
on Rh(100) Electrode Studied by Voltammetry. 
AD-A234 695/5/GAR 148,317 
Voltammetric and Radioactive Labeling Studies of Single 
Crystal and Polycrystalline Rhodium Electrodes in Sul- 
fate-Containing Electrolytes. 
AD-A235 072/6/GAR 148,235 
Electrocatalysts for oxygen electrodes. Final report. 
DE91010226/GAR 48,365 
Ex-situ and in-situ spectroscopic studies of the passive 
film on lithium in non-aqueous solvents. Final report. 
DE91010227/GAR 48,366 
ELECTRODYNAMICS 
Electrodynamic, Thermal, and Energetic Character of In- 
tense Sun-Aligned Arcs in the Polar Cap. 
AD-A234 858/9/GAR 
ELECTROLYSIS 
Electrolisis de sales fundidas. Obtencion de circonio me- 
talico. (Fused salt electrolysis. Preparation of zirconium 


metal). 

DE91623260/GAR 149,436 

Obtencion de titanio metalico por electrolisis de sales 

poo (Titanium metal obtention by fused salts elec- 

DE91623261/GAR 149,437 
ELECTROLYTES 

Characterization of electrolyte-binder mixes for use in 


thermal batteries. 
DE91011267/GAR 148,837 


Effect of KOH Concentration on LEO Cycle Life of IPV 


Nickel-Hydrogen Flight Cells. An Update. 
N91-22376/8/GAR 
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Preparation and Characterization of Polyelectrolyte Co- 
polymers Containing t+ Methacrylate and 2-Hydrox- 
yethyl Methacrylate, Part 1: Polymers Based on Metha- 


crylic 
N91-22453/5/GAR 


mpeg eo arr FIELDS 
‘oceedings of the Toronto TEAM/ACES workshop. 
DES1011S48/GAR 50,562 


Estimation of Electromagnetic Fields in Complex Environ- 


ments. 
PB91-203315 
ELECTROMAGNETIC GUNS 
Electromagnetic Launch Technol Assessment. Scien- 
tific Basis and Unified Treatment: Forces and Electrome- 
chanical Power Conversion (Analytical and Numerical 


Methods). 
AD-A235 028/8/GAR 


a oo a NOISE 
actical noise control in electronic systems. 
Dest0109¢7/GAR 
ELECTROMAGNETIC PULSES 
Is cepstrum averaging applicable to circularly polarized 
electric-field data. 
DE91010824/GAR 149,822 


Incoherent scattering of high-power electromagnetic 


pulses. 
DE91011734/GAR 150,588 
ELECTROMAGNETIC RADIATION 

Automatic —_ + for Electric Wire Detector. 
PATENT-4 990 8! 148,742 
Scientific sana on the Health Effects of Electromag- 
netic Radiation on Workers: Bibliography. Held in Cincin- 
nati, Ohio on January 30-31, 1991. 
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ELECTROMAGNETIC SCATTERING 
Backscattering Enhancement from Rough Surfaces. 
AD-A234 707/8/GAR 150,668 


Analytical and Numerical Methods in Electromagnetic Dif- 
fraction Problems. 
N91-22486/5/GAR 150,808 


Computed Fields Near the Edge of a Dielectric —. 
PB91-203505 50,589 


pa mages bed by an Arbitrary Cylinder at a Plane atin 
PB91-2035 150,590 


ELECTROMAGNETIC SHIELDING 
Method for Providing EMI/EMP Hardening and Break- 
down Protection in Composite Materials. 
PAT-APPL-7-544 298/GAR 
ELECTROMAGNETIC SURVEYS 
Tunnel detection using a surface line current and bore- 


hole rt: tS. 
DES IOIOyeT/GAR 150,066 


ELECTROMAGNET IC SUSCEPTIBILITY 
dent Injection Testing of 
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JS versus Indep 
faeelenae Multiport Systems. 
PB91-203885 

ELECTROMAGNETIC TESTING 
TEM Driven Reverberating Chamber, a Single Facility for 
Radiated EMS/V Testing, 10 kHz - 18 GHz. 
PB91-202895 

ELECTROMAGNETIC WAVES 
pags oh of Electromagnetic Waves by a Small Gyrotro- 


pic Sph 
RO no34 F96/ 2/GAR 


ELECTROMECHANICAL CONVERTERS 
Electromechanical Modelling of an Active 


ue 

AD-A235 398/5/GAR 

ELECTRON ACCELERATION 
bay p)xB —_— of electrons by phased Gaus- 


ser beam: 
Best 772179/ GAR 150,803 


ELECTRON ACCELERATORS 
Experiments investigating the effects of the accelerating 
gap voltage pulse on the ion focused (IFR) high current 
lectron recirculators. 
Deot01 1495/GAR 150,722 
Theory of an Auto-R Field E Cathode Rel- 
— Electron Accelerator for High Efficiency Micro- 
o Direct Current Power Conversion. 
Nov ey 76/2/GAR 148,827 


ELECTRON BEAMS 
Lifetimes and Failure Mechanisms of W/Re Hairpin Fila- 


ments. 
AD-A235 199/7/GAR 148,772 


Experiments passione the effects of the accelerating 

pi voltage pulse on the ion focused (IFR) high current 
lectron recirculators. 

Desto1 1495/GAR 150,722 


DE91011540/GAR 150,728 
V(sub p) x B acceleration of electrons by phased Gaus- 
sian laser beams. 
DE91772179/GAR 

ELECTRON BOMBARDMENT 


Intensifyi sitying Effect of Metallic the S 
of X-ray Films for 400-kV pte "Photons. 
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PB91-195198 149,582 
Intensifying Effect of Metallic Screens on the Sensitivity 
of X-ray Fil Fims at 662 keV. 
PB91-195206 

ELECTRON DIFFRACTION 
High-Resolution Low-Energy Electron Diffraction. 
N91-22843/7/GAR 

ELECTRON DOSIMETRY 
po: of the IAEA code of practice for absorbed dose de- 

ination in photon and electron beams. 

best 622621/GAR 

ELECTRON EMISSION 
Collection of Selected Papers from the Third All-China 
Electroemissions Fs ts Conference (Selected 
Pages)--Translatio 
AD-A234 803/8/GAR 150,596 


—_ Emission Characteristics of Sputtered Lantha- 


Hexaboride. 
PBSt- 199729/GAR 


ELECTRON IMPACT IONIZATION 
Multireference-Configuration Interaction (MR-Cl) Calcual- 
tions on HS2+ and Experimental Observation via Elec- 
tron Impact lonization of H2S. 

AD-A234 717/7/GAR 148,323 

ELECTRON ence SPECTRA 

ig on Interaction (MR-Cl) Calcual- 

tions on hae and Experimental Observation via Elec- 

tron Impact lonization of H2S. 

AD-A234 717/7/GAR 148,323 

Reexamination of the O(3P yields 1D) Excitation Rate by 

Thermal Electron Impact. 

148,335 
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AD-A234 859/7/GAR 


ELECTRON IRRADIATION 
Effect of Electron Radiation on Aggressive Behavior, Ac- 


tivity, and Hemopoiesis in Mice. 
AD-A235 384/5/GAR 149,737 


ELECTRON MICROPROBE ANALYSIS 
pm me A a oxide analysis routine with mineral 


ode capabilitie: 
DE91010318/GAR 148,238 


ELECTRON MICROSCOPES 
Microscopy of semiconducting materials. Foreign trip 
r , March 21, 1991-April 5, 1991. 
DE91011197/GAR 150,609 
ELECTRON MICROSCOPY 
Transmission Electron Microscopy of the CVD Diamond 
Film/Substrate Interface. 
AD-A234 767/2/GAR 148,324 
Template Synthesis of Polymeric and Metal Microtubules. 
AD-A235 307/6/GAR 149,251 
Quantification of atomic-scale grain boundary parameters 
by high resolution electron microscopy. 
DE91011181/GAR 149,432 
ELECTRON-MOLECULE COLLISIONS 
Near-Threshold Vibrational Excitation of H2 re Electron 
Impact: Resolution of Di: Pp between E: 
and Theory. 
PB91-200881 
ELECTRON PARAMAGNETIC RESONANCE 
ESR Evidence for the Stereospecific Formation of the 
Chair Cyclohexane-1,4-diyl Radical Cation from Both 
Bicyclo(2.2.0)Hexane and 1,5-Hexadiene. 
AD-A234 619/5/GAR 148,300 
ELECTRON PLASMA WAVES 
hoe 4 Ln pn and absorption in the electron cyclo- 
uency 2 for TCA and TCV machines. 
Deo16on0g8 GAR 
ELECTRON-PROTON INTERACTIONS 
Theoretical calculations for electron proton scattering. 
DE91622150/GAR 150,773 
One-loop calculations with massive particles. 
DE91623062/GAR 150,787 


—— of the Zeus Forward/Rear Calorimeter Mod- 


ules at Nikhef. 
N91- 30546/6/GAR 150,809 
ELECTRON SPECTRA 
Resonance Enhanced Multiphoton lonization Spectra of 
the GeF and GeCi Radicals from 400-500 nm. 
PB91-203281 148,395 
ELECTRON SPECTROSCOPY 
Relationship of Bonding to Electronic Spectra. 
AD-A234 777/1/GAR 
ELECTRON TRANSFER 
Femtosecond studies of surface electron transfer proc- 
bie at semiconductor interfaces. Final report, September 


1985-October 31, 1990. 
best 010914/GAR 148,371 


Metals in Biology: Technical Details of Quantum Chemi- 

cal Ab Initio Calculations on Ferrous and Ferric lron-Bis- 
lyoxal and Iron-Bis-Dithiolene. 

N91-22700/9/GAR 

ELECTRON TRANSITIONS 
Resonance Enhanced Multiphoton lonization Spectra of 
the GeF and GeCl Radicals from 400-500 nm. 
PB91-203281 148,395 

ELECTRON TUNNELING 
Electron Tunnel Sensor Technology. 
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EMERGENCY PLANS 


N91-23067/2/GAR 


ELECTRON VALVES 
Natural Vacuum Electronics. 
N91-22177/0/GAR 


ELECTRONIC CIRCUITS 
P porous silicon moisture sensors for evaluation 
microelectronic 
DE91011322/GAR 148,805 
Evaluation of Soy HSPICE/RADSPICE circuit simulation 


code system (U). 
MIC-91-03506/GAR 
ELECTRONIC EQUIPMENT 

Practical noise control in electronic systems. 
DE91010947/GAR 
ELECTRONIC PACKAGING 
Investigation of ara ee ee Resins in Multilay- 
er Thin Films for Electronic Packaging. 
148,790 


AD-A235 223/5/GAR 
ELECTRONIC RECORDING SYSTEMS 
Receiving Report: A 
porary vs Bat Paper- 
149,259 


148,810 


148,828 


148,756 


148,825 


Paperless Material Inspection and 
Strategy to Streamline Acquisition 


AD-A235 201/1/GAR 


ELECTRONIC STATES 
Observation of Low-Lying Rydberg States of the Triato- 


mic my ay Molecule. 
AD-A235 087/4/GAR 148,347 


ELECTRONIC STRUCTURE 
Control of Orbital Mixing in Ruthenium Complexes Con- 
inone Relat ted Ligands. 


AD -Aboe ooa/t 602/1/GAR 148,293 
+ noes gpa ee 15. aca and 


ediy)bis( on (Oc)5Rec tole 
Bond CRe(CO)5. ‘ ‘ 
AD-A234 697/1/GAR 148,319 
From electronic structure to alloy phase stability. 
DES! 011187/GAR 
ELECTRONICALLY CONDUCTIVE POLYMERS 
Template Synthesis of Polymeric and Metal Microtubules. 
AD-A235 307/6/GAR 149,251 
ELECTROOPTICS 
Second-Order 
Poly(O 
tical Characterization. 
AD-A234 917/3/GAR 


Integrated Photonics Research Technical Series. 
Volume 5. Conference Edition: Summaries of Papers Pre- 
sented at the Integrated Photonics Research Topical 
Meeting Held in Hilton Head, South Carolina on 26-28 
March 1990. 
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Nonlinear Optical 
): Synthesis and Nonlinear Op- 
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SIS" 
Id of novel detection methods for 
gud roma aoe and capillary electrophoresis. 
DE91010926/ 





GAR 
pay or me 
Het es er of the Auditory Event-Related Potential: 
ory Consistency and Test-Retest Reliability. 
AD-AZSE 4 Ta/e/GAR 149,701 
ELYSIUM MONS 
Martian Crater Counts on Elysium Mons (Abstract Only). 
N91-22996/3/GAR 147, 
EMBANKMENTS 
Use of Bottom Ash in Highway Embankments, Sub- 
ades, and Subbases. 
B91-193565/GAR 148,472 
EMBEDDED COMPUTER SYSTEMS 
Techniques and Implementation of the Embedded Rule- 
Based Expert System Using Ada. 
N91-22788/4/GAR 148,662 
EMERGENCIES 
Design of an Intelligent Information System for in-Flight 
Assistance. 


Emergency 
N91-22792/6/GAR 150,902 


EMERGENCY CORE COOLING SYSTEM 
Continuity of water flow assurance--K Plants. 
DE91011433/GAR 

EMERGENCY ae CARE 
Utilization mergency Medical Kits by Air Carriers. 
AD-A234 PBATTICOR 151,117 

EMERGENCY PLANS 
ARCHIE: A tool for industry/LEPC dialog. 
CENONERNEAN 


148,240 


150,308 


ened 


R evacuation modeling: A state-of-the-art review. 
DE MOTO?S1/GAR 151,167 


Application of geographic information system for emer- 
management. 
E91010766/GAR 150,292 


Recovery following a chemical weapons stockpile dispos- 
al program accident. Offsite planning and preparedness 


D£91010820/GAR 149,835 
LLNL —- dispersion model developments in 
support response. 

DE91011 186/GAR 148,985 
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Field exercise programs assuring Department of the 
Army preparedness for chemical emergencies, a compar- 
ison with Federal Emergency Management Agency pro- 


‘ams. 
Best ” 1261/ se 149,836 


D ic dispersion and dose cal- 
culation ¢ code = wh we response by using small-scale 


DE91 772213/GAR 149,088 
EMISSION 


Tomorrow's clean and fuel efficient automobiles. Foreign 
Hy 3 report, March 24-March 29, 1991. = 
151,17. 


'91010885/GAR 
Pienehkoejen turvetta ja puuta poittavien laempoelaitos- 
ten hiukkaspaeaestoet (Laeppae-projekti). (Dust emis- 
sions of small-sized peat and wood firing heating plants). 
DE91771966/GAR 148,84. 

EMISSION INVENTORIES 
Mobile Source Emissions Inventory Development. 
PB91-198754/GAR 149,012 
National Air Quality and Emissions Trends Report, 1989. 
Executive ayers § and Chapter 4-Excerpts. 
PB91-206235/GA\ 

EMITTERS 
Metal-Glass Composite Field-Emitting Arrays. 
PAT-APPL-7-607 955/GAR 

EMULSIONS 
Model Prediction, Experimental Determination, and Con- 
trol of Emulsion Copolymer Microstructure. 
N91-22450/1/GAR 
Flow of Dilute Emulsions Through Porous Media. 
N91-22525/0/GAR 

ENCAPSULATION 
Reseaux polyurethannes classiques et contenant des 
motifs furanniques pour le confinement de dechets ra- 
dioactifs: relations wy rey ree ae 
network with or without furai eC 
of radioactive wastes: Relationship sure propertes) 
DE917491 16/GAR 

END EFFECTORS 
Advanced Mechanisms for Robotics. 

N91-23062/3/GAR 149,304 
Farms: The Flexible Agricultural Robotics Manipulator. 
N91-23064/9/GAR 151,115 

ENDANGERED SPECIES 

Kit fox Baers trends at the Naval Petroleum Re- 


serves in California. 
DE91010764/GAR 150,105 


Convention on International Trade in Endangered Spe- 
cies of Wild Fauna and Flora. 1988 Annual Report. anaes 
, 1, 
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Cc tion nal 
cies of Wild . and Flora. 1989 Annual Report. 
Poi. paki pce 150,124 
Aerial and Ship-Based Surv: of Northern Sea Lions 
eae jubatus in the “4 of Alaska and Aleutian 
4 and July 19 
PB91 "20064 /GAR 150,131 
ENDOGENOUS SUBSTANCE RECEPTORS 
— ee R tor-Regulated Phospholipase 
D and Phospholipase C in Brain. 
AD-A234 662/5/GAR 
ENDURANCE (PHYSIOLOGY) 
Level of Dietary Fat Does Not Affect Fuel Oxidation or 
Endurance Exercise Performance of Soldiers. 
AD-A235 194/8/GAR 
ENERGY ABSORBERS 
Dynamic Energy Absorption of Sandwich Structures by 
Inelastic Deformation. 
AD-A234 903/3/GAR 150,417 
ENERGY ACCOUNTING 
ope py for Switzerland and emission control, 
led with a normative model. 
DE91622883/GAR 
ENERGY ANALYSIS 
Olio-orientoituneet energiataloudelliset analyysi- ja suun- 
nitteluohjelmistot. (Object-oriented energy economical 
and ning programs). 
DE91771964/GA 148,870 
ENERGY AUDITS 
Errors in audit predicti of ial lighting and 
loads and in ‘their impacts on heating and 
DE91 15337 /GAR 
ENERGY BUDGETS 
intraseasonal Oscillations in 
System. 
N91-22635/7/GAR 
— CONSERVATION 
Overzicht van vijftien Er energiebesparing in 


do wormgbouw (Insulation boom! oan san 


Advances in industrial separations technologies. 
DE91010101 /GAR 148,947 


Report to the paw 9 A Energy on Be amet a 
substances: -4 


An analysis of the energy and economic ef- 
~:~ gies eatamcateas chlorine and bromine 
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149,665 
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DE91010619/GAR 148,981 


Forsoeg vedr. elbesparelser i boligsektoren - 1. aar. (Ex- 

periment concerned with saving electricity within the 

housing sector - ist year). 

DE91771871/GAR 148,862 
lastilbygninger. 


Rapport om myndighedsbehandling af 
(Report on the authorities’ handling on glass extensions 
to a oA 

DE91771902/GAR 148, ood 


Energian saeaestoe y istoeh h 
keinona, poner Bos oie rn energian ympaeris- 
toehaittojen vaehentaemiskeinojen vertailuun. (Energy 
conservation as a means to reducing pollution. Decision 
making framework for comparison of means which 
reduce environmental effects of energy use). 
GESITTIS57/GN 





148,955 


Er var tt 1 arviointi, 
katsaus. (Evaluation of pon Mme of energy conser- 
vation measures). 

DE91771962/GAR 148,869 


— iansaeaestoe liikenteessae, tekniset mahdollisuu- 
tov A —_ in traffic, technical possibilities). 
beei771 /GA 148,956 


Energian taloudellinen ja jaerkevae kaeyttoe selluteolli- 
= tutkimustarvekartoitus. (Economic and practi- 
nergy use in pulp industry). 

Best 771970/GA\ 148,873 
Goeteborgs energisystem: Ett forskningsprojekt. Slutrap- 
port. (Energy system of Goeteborg: A research project. 
Final report). 

DE91772031/GAR 


DIOD-foenstret, an tell utvaerdering. (DIOD 
window, an experimental cvaatory. 
DE91772033/GAR 148,187 


Foerenklad beraekningsmetod av energibesparing med 
komfortvaermepumpar i direktelvaermda hus. (Simplified 
method for calculation of energy conservation through 
heat pumps in electrically heated houses). 40,108 
148,1 
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48,858 


PB91-197905/GAR 


ENERGY LEVELS 
Energy Levels and Transition Probabilities in the Ground 
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results of measurements, February 1990). 
DE91749037/GAR 149,081 


Tableaux mensuels des mesures. Mai 1990. (Monthly re- 
sults of measurements, May 1990). 
DE91749038/GAR 149,082 


Tableaux mensuels des mesures. Juin 1990 avec supple- 

ment relatif au 2eme trimestre 1990. (Monthly results of 

—— Jun 1990 with supplement related to 
1990 second quarter). 

DE91749039/GAR 149,083 


Tableaux mensuels des mesures. Juillet 1990. (Monthly 
results of measurements, Jul 1990). 
DE91749040/GAR 149,084 


Les activites liquides et gazeuses rejetees par les reac- 
teurs a eau pressurisee: une Comparaison internationale 
entre 1975 et 1988. (International comparison on radio- 
active releases of PWR between 1975 and 1988). 

DE91749041/GAR 149,085 


Contribution aux recherches sur les mouvements des ele- 
ments a l’etat de traces dans les eaux cotieres de la 
Manche par l’etude de la distribution spatiale de traceurs 
radioactifs industriels dans les moules et les fucus. (Con- 
tribution to investigations on trace elements transport in 
the Channel: spatial distribution of industrial tracers in 
mytilus edulis and fucus serratus). 

DE91749043/GAR 149,155 


Modelisation numerique des transferts de radioelements 
artificiels en Mer de Manche. (Processus hydrodynami- 
ques, biologiques et sedimentaires). (Numerical model of 
artificial radionuclides transfers in the English Channel. 
(Hydrodynamical, biological and sedimentary processes)). 
DE91749045/GAR 149,086 


Etude des effets de |'irradiation electronique sur les 
prietes des copolymeres ferroelectriques P(VDF - TEE). 
(Study of electron irradiation effects on properties of fer- 
roelectric copolymers polyvinylidene fluoride-polytretra- 
fluorethylene). 

DE91749046/GAR 149,412 


Alteration hydrothermale du verre R7T7. Cinetiques de 
dissolution du verre a 150 et a 250(sup 0)C, role des 
phases neoformees. (Hydrothermal alteration of the glass 
R7T7. Glass dissolution kinetics at 150 and 2500, role of 
neo-formed phases). 

DE91749047/GAR 150,275 


New reagent for uranium - plutonium partitioning. 


FOREIGN TECHNOLOGY 


DE91749064/GAR 150,355 


Numerical ocean general circulation 
poo le 


and radionuclides 
DE91749065/GAR 149,087 


Neutron spin depolarization by vortices in YBa2Cu307. 
DE91749068/GAR 150,617 
Phase transitions and high temperature structures in tri- 
um (WV). a, 
DE91749069/GAR 48, 
Use of solvent extraction in the nuclear fuel lie forty 


be01749070/GAR 150,356 


Application of crown-ethers to cesium and strontium re- 
moval from Marcoule ing concentrate. 
DE91749071/GAR 150,276 
Spin glass freezing and superconductivity in YBa2(Cu(1- 
X)Fexja0 7 al 

0591749072) GAR 149,339 
Puncture test a a oeeny oh aga between experi- 
mental test So 

DE91 749073/GA 150,277 
Ha pam study of flux line pinning in 
DE91749074/GAR 149,340 
Moessbauer spectroscopy on actinides. 
DE91749075/GAR 150,618 
Influence des matrices resistives sur la stabilite des com- 


ome tay ot super (Influence of — matrices 
superconducting composites). 
DE91749076/GAR ~ 150,793 


Borohydrures “Trak (ene Wp eae es areniques 
oto — (il) and ( Iv) berohiyarige: arene 


DE91749078/GAR 148,289 


Influence du soufre sur la ite de lalliage 600 en 
milieu aqueux a 300(sup 0) porte AA 
sous contrainte. (influence of sultur on the passivity of in- 
= 600 in aqueous environment at Relationship 


stress corrosion). 
best 749079/GAR 149,382 
Seely ot Re dante eaten: et ek peinee ene e Se 


Ar + Auand Ar + Th reactions. 
DE91749114/GAR 150,794 








of radioactive wastes: R 

DE91749116/GAR 

Photoionisation selective d’isotopes du gadolini par 
laser polarise. (Selective photoionization of gadolinium 
isotopes with a polarized laser). 

DE91749117/GAR 150,172 


Mesure de la conductivite 


and 

thermoelectric mples between 1.5 K 

and 300 K. Application to the study of NbSe2-2H, Ce Pt2 
i2 and YBa2Cu306.8). 

DE91749199/GAR 149,341 


Effet des solutes Si, Ge, Sb sur la germination des ca 
vites et la migration lacunes dans du re irradie 
aux electrons. (Effects of the solutes Si, Ge, Sb on cavity 
oe « and vacancy migration in nickel irradiated 
with electri 
DE91 749200/ GAR 149,413 
Contribution a |’analyse cristallographique et mecanique 
des couches de mereme — par pulverisation 
cathodique (Contrib oO crystal 
and mechanical analysis of pom hc coatings pre- 
pared by magnetron cathode sputtering). 
DE91 740201/GAR 149,355 
KTA anes 1989. (KTA annual report 1989). 
DE91756443/GAR 150,322 
Numerical simulation of nuclear power plants on multi- 
processor systems. Final report. 
DE91756650/GAR 150,381 
pane nee collective Schroedinger equation for nuclear 
juadrupole surface vibrations. 
BE91756665/GAR 150,795 
Search for supermassive nuclei in nature. 
DE91756666/GAR 150,796 
Large electron polarization of H-like (sup 20)Ne-ions tra- 
versing Gd foils at very high velocities. 
DE91756668/GAR 150,797 
Katalytisch: di rbranding: Techi he aspec- 
jam: Appendices. ” (Catalytic combustion oF natural gas: 
ee aspects. Appendices) 
best 767253/GAR 148,532 
Europ integration and the prosp for 
natural gas. 
DE91767255/GAR 148,953 
Fast three-dimensional wind simulation and the prediction 


of stochastic blade loads. 
DE91767291/GAR 148,938 
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Status of activities of the International Expert Working 
Group on Municipal Solid Waste Incinerator Residues, 
November 1990. 

DE91767293/GAR 148,879 
Windveldsimulatie. Overzicht en anal van methoden. 
po field simulation. Overview analysis of meth- 
DE91 oa on 148,939 


Long-term viour of stabilized coal ash in the sea 
DE9176731 GAR 149,112 


Metal ahi processes to produce ECN superconduct- 


beet 76 767320/GAR 149,438 

Penetratie van centrale verwarmingsketels. Energiezuin- 

ige en milieuvriendelijke ketels in woningen. (Penetration 

of central heating boilers. Energy saving and environment 
boilers in houses). 

DE91 767322/GAR 148,929 


Haandbog for braendeovnsfabrikanter. (Handbook for 
manufacturers of wood burning stoves). 
DE91771846/GAR 148,154 


ekning i Struer. (Covering a pedestrain 
street in S 5 
DE91771852/GAR 148,155 
Combined heat and moisture transfer in building con- 


structions. 

DE91 ve a 148,156 
ys pee med stor termisk kapacitet. 

(highly treuiated light wall elements with a high thermal 


BEO1771856/GAR 148,186 
Leverancemuligheder i Energi 2000. Handlingsprogram- 
met oversat til muli 2 (Possibilities for supply 2 
relation to b= plan of action applied 
potential installations). 

Beis1771869/GAR 148,846 
Loads on a horizontal axis wind turbine operating in 


wake. 

DE91771870/GAR 148,940 

Forsoeg vedr. elbesparelser i boligsektoren - 1. aar. (Ex- 

periment og with saving electricity within the 
sector - ist year). 

DE917 1871/GAR mag 


Fordamperkonstruktion og styring. Fase 3. ee | 
ng. (Evaporator construction and contro! 
ind data acquisition). 
DeOt771872/GAR 148,930 
Contributions from the Department of Meteor and 
Wind Energy to D the ECWEC'S0 conference in Madrid, 
DE91771874/GAR 148,941 


Udviklingstendenser for udenlandske vindmoeller. (Devel- 
opment tendencies of foreign windmills). 
a 148,942 


fiberb derkedel: Bind 2. (Ir d 





r-burner boiler system. Vol. 2). 
DE91771891/GAR 148,157 


Biogas af madaffald. Forbehandili hygiejnisering og 
udraadning af madaffaid fra husholdninger Og instit titutloner 
pvelieny Gua Forprojekt. (Biogas of food wastes. 


of 
food wastes, from ins 
nal biomass conv: 





sition 
titutions and households, in commu- 
conversion plants. Pilot project). 
DE91771901/GAR 149,113 


Rapport om myndighedsbehandling af glastilbygninger. 
aw on the authorities’ handling on glass extensions 


one 
we 2/GAR 148,158 


Sects derkedelsyst Bind 1. (| 
——- boiler system. Vol. 1). 
DE91771903/GAR 148,159 


Hvor skal vindmoelierne staa. (Where shall we put the 


windmills). 
DE91771913/GAR 148,962 
po nang BE I gi i aeldrebolig nas 
center derb Boligf i a 
6.12.1942. (Heated air and passive solar energy in old 
homes. Old peoples centre Skraenten, nder- 
borg. Housing association of 6.12.1942). 
DE91771915/GAR 148,160 


sage ery Ty on 2. fase. Forbrugeruniten. (Pulsat- 
pe ——. Second phase. Consumer unit). 
91771917/GA 148,863 


Vindmoellecekonomi. Undersoegelse af oekonomien for 
_ Private vindmoelleudbygning i Danmark baseret - 


| economy. 
vestigation of the economy of private windmill develop. 
in Denmark based on results from questionnaires). 

DES1771921/GAR 148,943 
Reduktion af boligernes vandforbrug og ——— 
fledning. (Ri jeduction of domestic water pe Fn ny 
waste water ). 

DE91771923/GAR 150, 106 
- nS eee « reactions. Reaction rate survey 
DEgTT71054/GAR 148,533 


Situationsbillede af den danske eS . 
(Review of the current situation of the Danish wind power 


DE91771926/GAR 148,944 
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Reliability of structural systems with regard to permanent 
i nts. 


displaceme 
a 771929/GAR 150,440 


eliability-based structural optimization. 
DES! 771930/GAR 148,464 


Stress response of offshore structures by equivalent pol- 
eo expansion techniques. 
E91771931/GAR 150,441 
Samkoersel. (Cai ling). 
DE91771934/GA' a 151,182 
emcees med naturgasmotorer i Danmark. (Oper- 
ational experiences with natural gas in Denmark). 
BEO1771805/GAR 148,847 


ong af smaa TE ye oe gosta ted til 
ygning af 15 kW kraftvarmeunit paa 

HA 4 ‘dieselmotor. (Development of small, aeewnming 

poe motors for biogas. The building of a 15kW cogen- 
unit on the basis of a HATZ diesel motor). 

DE91771936/GAR 148,910 


po poms mye propulsion of ships. 
DE91771937/GAR 150,409 


Konsensus-konference om bedre luft. Slutdokument, en- 
delig udgave. Laegmandspanelets konklusioner ved kon- 
sensus-konferencen om prioritering af luftmiljoe-indsat- 
sen. (Concensus conference on better air. Final docu- 
ment, final edition. The conclusions of the laymen panel 
discussion of the consensus conference on prioriting of 
the air pollution abatement). 

DE91771939/GAR 148,989 


Udredning vedroerende oo i Ikast. Omstilling 
fra elvarme til fjernvarme. (Elucidation concerning a resi- 
dental area in Ikast. Conversion from electric heating to 
district heating). 

DE91771943/GAR 148,864 
Udredning vedroerende boligomraade i Ikast. Bilag. Om- 
Stilling fra elvarme til fiernvarme. (Elucidation concerning 
a residental area in Ikast. Supplement. Conversion from 
electric heating to district heating). 

DE91771944/GAR 148,865 


Rikin pidaettaeminen kalkki-injektiolla. Injektiotekniikan te- 
hokkuuden parantaminen. (Desulphurization by sorbent 
injection. Improvement of the efficiency of injection tech- 


poe 
DE91771946/GAR 148,990 


Hiilivetypaeaestoejen rajoittamisen tekniset ja taloudelli- 
set edelytykset. (Techno-economic assessment of VOC- 
emission reduction methods). 

DE91771947/GAR 148,991 


Pinch-menetelmae laempoeenergian kaeytoen lasken- 
nassa. Perusteet. (Use of pinch-technology in the design 
and calculation of heat exchanger networks. Principal 


theory). 
oust daaereinc a: herscanue 


(Modeling mo een in power naan ‘applicatons) 
DE91771949/GAR , 


Puurakenteiden homehtumiseen vaikuttavat mA. kos- 
teus- ja laempoetilaolosuhteet. (Critical moisture and tem- 
perature conditions for mold fungi in construction). 

DE91771950/GAR 148,161 


Rikkidioksidin ja typen oksidien jatkuvatoiminen analy- 
sointi savukaasuista. Kalibroinnin ja naeytteenoton vaiku- 
tus. (The continuous analysis of sulphur dioxide and 
oxides of nitrogen in flue gases. Effect of calibration and 


sampling). 
DE91771951/GAR 148,992 


Energiankaeytoen tehostamistoimien kehitys vuosina 
1970-1990. (Development of the energy conservation 
measures in 1970-1990 in Finland). 

DE91771952/GAR 148,954 


Energiantuotannon p toejen mi inen. Aldehy- 
dien, ketonien ja aromaattien naeytteenotto ja analytiikka. 
(Measurement of emissions from energy production. 
Sampling and analytics of aldehydes, ketones and aro- 
matic hydrocarbons). 

DE91771953/GAR 148,993 


Laempoeolojen vaikutus tuottavuuteen ja viihtyvyyteen 
toimistotyoessae. (Effects of air temperature and other 
indoor climate factors on work productivity). 

DE91771954/GAR 148,867 


Suomalainen ilmastointijaerjestel: |-vaihe. (Finnish air 
conditioning system. First phase). 
DE91771955/GAR 148,931 


Tulevaisuud: i wusten inte jestel 
maet. iS puanene amends seen ventilation 
systems for dwelling houses of the future. Summary 


report). 
DE91771956/GAR 148,162 


Energian saeaestoe ympaeristoehaittojen vaehentaemis- 

keinona, paeaetoeksentekokehikko energian ympaeris- 
vaehentaemiskeinojen vertailuun. (Energy 

conservation as a means to reducing pollution. 

making oe for comparison of means which 

reduce environmental effects of energy use). 

DE91771 957/GAR 148,955 


A wusten energiaa saeaestae- 
vaet toil pnineianan or + mgd saving concepts for 
blocks of flats and office buildings). 

DE91771958/GAR 148,868 


Saehkoelaemmitys suurissa rakennuksissa. Esitutkimus. 
(Electric heating in large buildings. A prefeasibility study). 




















DE91771961/GAR 148,932 


Energiansaeaestoetoiminnan kannattavuuden arviointi, 

katsaus. — of profitableness of energy conser- 
vation measures). 

DE91771962/GAR 148,869 


Ener. ne wer liikenteessae, tekniset mahdollisuu- 
det. (Energy savings in traffic, technical possibilities). 
DE91771963/GA\ 148,956 
Olio-orientoituneet energiataloudelliset analyysi- ja suun- 
nitteluohjelmistot. (Object-oriented energy economical 
analysis and igning programs). 

DE91771964/GA' 148,870 


Epaetasaisten laempoeolojen vaikutus viihtyvyyteen. Kir- 
jallisuuskatsaus. (Effects of nonuniform thermal condi- 
tions on thermal comfort. Literary survey). 

DE91771965/GAR 148,871 


Laempoepumppu painovoimaisen ilmanvaihdon peruskor- 
ee yhteydessae. (Use of heat pumps in dwelling 
houses equipped with gravity ventilation). 

DE91771 968/GAR 148,164 


Teollisuuden energiatalouden parantaminen rakennusau- 
tomaatiolla. (Improvement of the energy economy of the 
industrial buildings using modern control systems). 

DE91771969/GAR 148,872 


Energian taloudellinen ja jaerkevae kaeyttoe selluteolli- 
suudessa, tutkimustarvekartoitus. (Economic and practi- 
cal energy use in "a industry). 
DE91771970/GAI 148,873 


Asuintaloyhtioeiden energiankulutus ja kuluttajakaeyttaey- 
tyminen. Teoreettiset laehtoekohdat ja niiden suppea em- 
piirinen tausta. (Consumer behavior and the energy con- 
sumption of housing companies. Theoretical framework). 

DE91771971/GAR 148,874 


Markedsintroduksjon av nye komponenter og systemer i 
offshoresektoren. (Market introduction of new compo- 
nents and systems in the offshore sector). 

DE91772011/GAR 150,442 


Draft: Policies and strategies for int d waste man- 


_—— x 2 
DE91772029/GAR 149,114 


dring oever tiden vid lagring i 
= stackar. (Changes in “fuel chips during storage in 


peot 7208 
DE91772030/GAR 149,459 


Goeteborgs energisystem: Ett eens. Slutrap- 
= (Energy system of Goeteborg: A research project. 


inal report). 
Dest 772031/GAR 148,957 


Svensk avfalishantering. En framtidsstudie i scenarioform. 
(Swedish waste management. A future scenario). 
DE91772032/GAR 149,115 


DIOD- ayes an experimentell utvaerdering. (DIOD 
window, an experimental evaluation). 
DE91772033/GAR 148,187 


Foerenklad re av br age med 
komfort, hus. (Si implified 
method for camtaton of energy conservation through 
heat pumps in electrically heated houses). 

DE91772034/GAR 148,165 


Eleffektiviseri g lab iet. Ett project foer system- och 
komp ys inom upp 9 det. R 

fraan foersta verksamh t. (Lab y for efficient 
electricity use. A project for system and component anal- 
ysis in the heating area. Report from the first year of ac- 


Dest 772035/GAR 148,166 


Studier av gasstroemning i rosteldade pannor. (Studies of 
is flow in grate fired boilers). 
E91772036/GAR 151,168 


Vaermepump i Aakeshov siott. Drifterfarenheter med klor- 
fritt koeldmedium. (Heat pump in the Aakeshov castle. 
Operating experience using chlorine free working fluid). 

DE91772037/GAR 148,167 


Faeltprov och livslaengdsstudier _villavaermepumpar 
1982-1989. (Field tests and life time studies one-family 
house heat pumps 1982-1989). 

DE91772038/GAR 148,168 


Small uniflow scavenged two-stroke SI engine. 
DE91772045/GAR 148,564 


Catalyst design in theory and practice. 
DE91772047/GAR 148,378 


Effekter av luftfoeroreningar fraan vaegtrafik paa naerlig- 
gande skog. (Effects of air pollutants from road traffic on 
adjacent forests). 

DE91772062/GAR 148,994 


Korrosionshaerdighet i h itten hos karvar i 
ae de rostfria staal. (Corrosion resistance in 
wel joints of high alloy stainless steels exposed to 
seawater). 
DE91772064/GAR 149,395 
Cold leg injection reflood test results in the SCTF Core-! 
under constant system pressure. 
DE91772105/GAR 150,323 
ee of robot manipulator dynamics based on 
lon-Euler’s equations. 
DE01772107/0A 149,299 
Development of advanced HTGR fuel, 1. Fabrication test 
and some characteristics of monolithic fuel rod. 
DE91772109/GAR 150,357 





Rg laf £ 























Design of the beam transport lines of the Japanese 
Hadron Project, (2). 
DE91772111/GAR 150,798 


Design of a lattice for JAERI storage ring (JSR). 
DE91772112/GAR 150,799 


—_ TANDEM, LINAC and V.D.G. annual report 1989. 
April 1, 1989 - March 31, 1990. 
DE91 772125/GAR 150,800 


RF tests on the INS 25.5-MHz split coaxial RFQ. 
DE91772126/GAR 150,801 


Vectorization of nuclear codes 90-1. SONATINA-2V 
HTTR version, TRIDOSE, VIENUS, SCRYU 

DE91772172/GAR 150,324 

Prediction of thermal behavior of FBR fuel in the NSRR 
transient tests. 

DE91772173/GAR 150,358 

Reactor engineering department annual report. April 1, 

1989-March 31, 1990. 

DE91772174/GAR 150,325 


General criteria for the structural design of the HTTR 
control rods. 

DE91772175/GAR 150,359 
Study on behavior of niobia dopant UO2 fuel under reac- 


tivity initiated accident conditions. 
DE91772176/GAR 150,360 


Interaction between zircaloy tube and inconel spacer grid 
at high temperature. 
DE91772177/GAR 150,361 


Moduli space of Chern-Simons gravity. 
DE91772178/GAR 150,802 


V(sub p) x B acceleration of electrons by phased Gaus- 
sian laser beams. 
DE91772179/GAR 150,803 


Detecting deletions, insertions, and single nucleotide sub- 
Stitutions in cloned (beta)-globin genes and new polymor- 
phic nucleotide substitutions in (beta)-globin genes in a 
japanese population using ribonuclease cleavage at mis- 
matches in RNA: DNA duplexes. 
DE91772181/GAR 149,758 


panning with time and age of the excess cancer risk 
A-bomb survivors. 

DES! 72182/GAR 149,759 

—_ doses to examinees during photofluorography, flu- 
scopy and computed tomography. 

DE91772183/GAR 149,760 

Inflation induced by wormhole. 

DE91772205/GAR 147,971 

RIKEN gas-filled recoil separator and a possible new ap- 

— to superheavy elements by the (HI, (alpha)xn) re- 


DEST: 772206/GAR 150,804 


Are super-hypernuclei found in cosmic rays. 
DE91772207/GAR 150,805 


Split coaxial RFQ for an ISOL post-accelerator. 
DE91772208/GAR 150,806 


Development of methods for generating design allowable 
limits for the HTTR High-Temperature Structural Design 
Code. 

DE91772209/GAR 150,369 
Shock “epee response of cylindrical vessel with slow 


Beot772 772210/GAR 150,362 


Annual report on operation, utilization and technical de- 
velopment of research reactors and hot laboratory. From 
April 1, 1989 to March 31, 1990. 

DE91772211/GAR 150,326 


Development of an atmospheric dispersion and dose cal- 
culation code for real-time response by using small-scale 
computer. 

DE91772213/GAR 149,088 
a data of point isotropic neutron sources in the 


ielding materials of water, concrete and iron. 
Beet 772214/GAR 150,382 


eng on dissipative drift wave turbulence and L-H 


DE91772215/GAR 150,582 
Development of Intellectual Reactor Design System: 


DE91772216/GAR 150,327 


Development of partitioning method. Application of oxalic 
acid to denitration and extraction processes. 
DES 97221 7/GAR 150,279 


Effects of current or on the kink-ballooning stability. 
DE91772218/GA\ 150,583 


Vaporization behavior of uranium-plutonium mixed car- 
bide fuels simulating high burnup. 
DE91772219/GAR 150,363 


Study on fuel deformation during PCIOMR. 
DE91772220/GAR 150,364 


cay oni for pipe rupture accidents of primary cool- 
system for HTTR. 

D 91772221/GAR 150,328 
ee, Large Scale Test Facility — system de- 
scription for second simulated fuel assembly. 

DE91 hoy GAR 150,365 
Diffusion experiment of a radionuclide in granitic rock 
cores. 


KEYWORD INDEX 


DE91772223/GAR 150,280 


anes study on the effects of rolling on the flow in 
the core of the marine reactor. 
DE91772224/GAR 150,181 


Drachicti 


f and evaluation of standard group 
constants for safety analysis of radiation shielding. 
DE91772225/GAR 150,383 


High-speed tensile tests on the material for the capsule 
in the shock structural tests. 
DES1772226/GAR 150,366 


Intercomp: (of measuring and evaluation methods 


for . 

DE91772227/GAR 150,281 
Vectorization of the rarefied gas flow analysis code using 
the direct simulation Monte Carlo method. 
DE91772228/GAR 150,505 
In-pile loop OWL-2 and irradiation tests done with it. 
DE91772229/GAR 150,329 
Solitons and chaos in plasma. 

DE91772230/GAR 150,584 


Evaluation of plutonium migration in artificial barrier (com- 
Pacted bentonite) using leaching data of fully radioactive 
waste glass. Comparison with leaching model and limited 
solubility model. 

DE91772288/GAR 150,282 


en survey data in Japan, part 2. Dietary materi- 


als. 
DE91772292/GAR 147,929 
— survey data in Japan, part 1. Environmental 


rials. 
DESt 772293/GAR 150,283 


Summary report of activities under visiting research pro- 
gram in Research Reactor Institute, Kyoto University, 
second half of 1989. 

DE91772305/GAR 150,330 


Proceedings of the specialists’ heen on physics and 
— of fission and spallation, 1 
DE91772306/GAR 150,807 


Study on the set up of a measurement system for chemi- 
cal toxics in the atmosphere. 
DE91773528/GAR 148,995 


Untersuchung des dynamischen Verhaltens von Rueck- 
flussverhinderern unterschiedlicher Bauart. (Investigation 
into the dynamical behavior of non-return valves of differ- 
ent construction). 

DE91773682/GAR 149,314 


Vergleichstest an verbesserten Solaraniagen. Schiussber- 
icht. (Comparative testing of improved solar energy sys- 
tems. Final report). 

DE91773687/GAR 148,970 


a of the structural formation, toughness and 
strei of the heat affected zone by means of weld sim- 
ulated specimens of 1% CrMoV steel. Final —— 

DE91773694/GAR 149,396 


Polarographische und vol ische Unt hi 

eini umweltrelevanter Fluorchlor-Derivate einfacher 
Kohlenwasserstoffe. (Polarographic and vcitammetric in- 
vestigations of some environmentally relevant fluoroch- 
lor ivatives of primary hydrocarbons). 
DE91773716/GAR 148,996 


Cooperative research projects of the Institute of Hydro- 
biology of Academia Sinica, Wuhan, P.R. China and the 
Institute of Ecological Chemistry of the Gesellschaft fuer 
Strahien- und Umweltforschung mbH Munich, 1981-1989. 
DE91773718/GAR 149,050 


Wake measurements on the Nibe wind turbines in Den- 
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Performance Evaluation of Coastal Gabion Installations. 
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Large electron polarization of H-like (sup 20)Ne-ions tra- 
versing Gd foils at very high velocities. 
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d'isotopes du gadolinium par 
(Selective photoionization of gadolinium 
isotopes with a polarized laser). 
DE91749117/GAR 150,172 
GALAXY CLUSTERS 
Density and velocity 
DE91622122/GAR 
GALILEO SPACECRAFT 
Component Mode Damping Assignment Techniques. 
N91-22330/5/GAR 151,073 
GALLIUM ARSENIDES 
Femtosecond studies of surface electron transfer proc- 
= = semiconductor interfaces. Final report, September 
985-October 31, 1990. 
bES1010010/GAR 148,371 
a Mission Opportunities and Requirements for Ad- 
anced Space Photovoltaic yes Conversion Technolo- 


e,. -22371/9/GAR 

High-Resolution Low-Energy Electron Diffraction. 
N91-22843/7/GAR 50,621 
Zuechtui ung von GaAs-Einkristallen Nach Dem Floating- 
Zone-Verfahren Unter Microgravity (Growing of GaAs 
a after the Floating Zone Process under Mi- 


Noi 2286 22867 /3/GAR 148,780 
GALLIUM INDIUM ARSENIDES 
Fe Impiantation in In0.53Ga0.47As/InP. 
PB91-189969 
GAME THEORY 
Fast Algorithms for the TRON Game on Trees. 
PB91-1 7/GAR 
Cost Allocation and Communication. 
PB91-205773/GAR 149,499 
Games with Permission Structures: The Conjunctive Ap- 


gh 
'B91-205807/GAR 149,500 
Axiomatizations of the Conjunctive Permission Value for 
Games with Permission Structures. 
PB91-206045/GAR 
GAMMA-AMINOBUTYRIC ACID 
Role of Bicarbonate in the Actions of gamma-aminobu- 
tyric acid (Gaba) on Membrane Conductances, Currents, 
and pH Regulation in Excitable Cells. 
N91-22701/7/GAR 149,546 
GAMMA DOSIMETRY 
Test of the IAEA code of practice for absorbed dose de- 
termination in photon and electron beams. 
DE91622621/GAR 149,757 


Dose determination of 600 MeV proton irradiated speci- 


mens. 
DE91623390/GAR 150,200 
Dosimetria en aire en la instalacion de irradiacion pro- 
= 1. (Dosimetry in air in the product 1 gamma irradia- 
tor). 
DE91623392/GAR 

GAMMA GLOBULIN 
Role of Bicarbonate in the Actions of gamma-aminobu- 


tyric acid (Gaba) on Membrane Conductances, Currents, 
and pH Regulation in Excitable Cells. . 
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des Modes et Sites d’Action du ama Cater L- 
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(Memory and Neurotransmission: A Study of the Modes 
and Action Sites of Gamma-L-Glutamyl-L-Asparatate in 
the Central Nervous System). 
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GAMMA meget 

















em estudos 
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simetry in gamma radiation fields studies). 
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GAMMA RAY ASTRONOMY 
Lone an a and Short-Term Planning of X ray and gamma 
Observations on Board the Earth Satellites. 
N91-22228/1/GAR 150,888 
Flight Control During Investigations on Board Specialized 
Space Module of the ‘Gemma’ Project. 
N91-22229/9/GAR 

GAMMA SOURCES 
Gamma irradiator mg concepts for radiation vulcanisa- 
tion of natural rubber latex. 
DE91622689/GAR 

GAMMA SPECTROSCOPY 
Meten van Radioactieve Bodembesmettingen Vanuit de 
Lucht. Gebruik van de In-situ Gammaspektrometrie Meth- 
ode (Measurements of Deposition of Radioactive Materi- 
als on the Ground Surface from a Height. Use of the In- 
situ gamma Spectrometry Method). 
PB91-207829/GAR 149,095 


GAP METRIC 
Some Remarks on the GAP Metric, June 1989. 
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No N91"33069/8/GAR 151,044 
GAS BURNERS 

Evaluation of gas-reburning and low NOx burners on a 

wall fired boiler. Technical progress report No. 1, October 

1-December 31, 1 
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GAS CHROMATOGRAPHY 

Preliminary Results of Investigations into the Use of Artifi- 

cial ot Networks for Discriminating Gas Chromato- 
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GAS DETECTORS 

Operation of the Microstrip Gas Detector. 
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loring. 
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Chemical and Electronic Properties of Pd/SnO2(110) 

Model Gas Sensors. 

PB91-203075 148,392 
GAS DISCHARGES 

Causes of SiH4 Dissociation in Silane de oma. 

PB91-202986 148,389 

Silane Dissociation Products in Deposition a 

PB91-202994 48,390 
GAS DYNAMICS 

Theoretical Models of Gas Dynamics and Star Formation 

in Interacting Ring Galaxies. 
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GAS FIELDS 
Oil and Gas Field Code Master List (1990) and Oil and 
Gas | irwelid Field Record List. 
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Vectorization of the rarefied gas flow analysis code using 
the direct simulation Monte Carlo method. 
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Radiative Interactions in Laminar Duct Flows. 
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GAS GENERATING SYSTEMS 
Refurbishing AV-8 On-Board Oxygen Generation System 
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GAS GIANT PLANETS 
Giant Planets and Their Satellites: What Are the Relation- 
ships Between Their Properties and How They Formed. 
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GAS IONIZATION 


Negative lon 4 ay yr) as a Probe of the Transi- 
tion State Region: The | + HI Reaction 
AD-A235 297/9/GAR 148,362 


lon yieids from strong optical field ionization experiments 

using 100 femtosecond laser pulses. 
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GAS PIPELINES 


Interstate at s Annual Report of Gas Supply, 1989 
(FERC-15). Data Tape Documentation. 
PB91-186908/GAR 148,913 


Statistics of Interstate Natural Gas Pipeline Companies, 
1989 (FERC 2 
PB91- SO747S/GAR 148,919 


ce Pipeline’s Annual Report of Gas Supply, 1989 
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GAS PRODUCTION RATES 
Computer simulation of an internally pressurized radioac- 
tive waste disposal room in a bedded salt formation. 
DE91011225/GAR 150,248 


GAS RESERVOIRS 
Evaluation of Formation Permeability Using Time Lapse 
Measurements during and After Drilling. Annual Report, 
December 1990. 
PB91-206466/GAR 150,101 
GAS SUPPLY 


Interstate Pipeline’s Annual Report of Gas Supply, 1989 
(FERC-15). Data Tape Documentation. 
PB91-186908/GAR 148,913 
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Titanium Alloy Integrated Centrifugal Impeller 5 Coordi- 
nate C g Technology-- 
Translation. 
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tional experiences 
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GAS TURBINE POWER PLANTS 

a med naturgasmotorer i Danmark. (Oper- 
experiences with natural gas in Denmark). 
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Application of Mixing-Controlled Combustion Models to 
Gas Turbine Combustors. 
N91-22126/7/GAR 


Mitsubishi Juko Giho, Vol. 28, No. 1, 1991. 
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GASCON SYSTE! 
} nny mee Looed and Remote Monitoring of Ground Sta- 
tions Equipments. 
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Treatment of hydrogen sulfide waste gas. Annual report 
for Fiscal Year 1990. 
DE91011518/GAR 148,987 
Les activites liquides et or rejetees par les reac- 
teurs a eau internationale 
pone 1975 et 1988. (international comparison on radio- 
ctive releases of PWR between 1975 and 1988). 
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GASES 
Etude experimentale des interfaces gaz-liquide par reflex- 
ions de neutrons. (Experimental study at gas-liquid inter- 
faces by neutron reflection). 
DE91740766/GAR 148,377 
Interfacial Composite Membranes for Gas Separation. 
PB91-199695/GAR 148,386 

GASIFICATION 
Low-temperature, catalytic gasification of wastes for si- 
multaneous a and energy recovery. 
DE91011338/GAR 

GATES (CIRCUITS) 
— Approach to Gate Array Layout Design Auto- 
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GAUGE THEORY 
BRST Conemeoat and BRST Gauge Fixing. 
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Agents: Approaches to Treatment/Pretreatment. 
AD A234 838/1/GAR 149,830 
GD AGENT 
Cholinesterase Inhibitor Soman Increases Inositol Tri- 
phosphate in Rat Brain. 
AD-A234 712/8/GAR 149,826 


Nerve Agents: roaches to Treatment/Pretreatment. 
AD-A234 838/1/GAR 149,830 


GEAR TEETH 
New Procedure for Caiculati in Gear 


Teeth. 
N91-22562/3/GAR 149,316 


Comparison of Analysis and Experiment for Dynamics of 
Low-Contact-Ratio Spur Gears. 
N91-22566/4/GAR 149,317 


Contact Stresses in Gear Teeth: A New Method of Analy- 


Sis. 
N91-22570/6/GAR 
GEARS 


Comparison of Analysis and Experiment for Dynamics of 
Low-Contact-Ratio Spur Gears. seer 
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Evaluati if Ad\ d Lubricants for Aircraft Applica- 
tions Using Gear — Fatigue Tests. 
N91-22568/0/GAR 147,823 


Contact Stresses in Gear Teeth: A New Method of Analy- 


sis. 

N91-22570/6/GAR 149,318 
Development of High-Strength Carburized Gear Steels. 
PB91-207456/GA 151,145 

GELS 

Fluid diversion and sweep improvement with chemical 
Fy April 30, 1390" Processes. Annual report, May 1, 
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GENE TRANSFER 
Increased Efficiency of Retroviral-Mediated Gene Trans- 
fer and Expression in Primate Bone Marrow Progenitors 
after 5-Fluorouracil-induced Hematopoietic Suppression 
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AD-A234 816/7/GAR 


GENERAL CIRCULATION MODEL 
Numerical three-dimensional ocean general circulation 
and radionuclides dispersion model. 
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of increased atmospheric carbon dioxide: A con- 
inuation. 1988 Annual report. 
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GENERAL OFFICERS 
Prussian German General Staff System and Its tas on 
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Roster. 
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GENERAL RELATIVITY THEORY 

Hey of the commutator equations in integration methods 

tetrad formalisms in general relativity. 
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AD-A235 319/1/GAR 
GENETIC ALGORITHMS 

Genetic Algorithm Applied to Least Squares Curve Fit- 


ting. 
PB91-200527/GAR 149,497 


GENETIC DISORDERS 
——— Research Council of Canada guidelines for re- 
in somatic cell gene therapy in humans. 
MIC-31.03497/GAR 
GENETIC ENGINEERING 
Field calibration of soil-core microcosms for evaluating 
= = on of genetically engineered microorga- 
trial ecosystems. 
DE9101 1258/GAR 150,142 
GENETIC RADIATION EFFECTS 
Famer Baym in radiation — to DNA. 


Progress eport, April 15, 1988-October 1 
DE91010922/GAR 149,740 


Detecting deletions, insertions, and single nucleotide sub- 
stitutions in cloned (beta)-globin genes and new polymor- 
phic nucleotide substitutions in (beta)-globin genes in a 
Japanese population using ribonuclease cleavage at mis- 
matches in RNA: DNA duplexes. 
DE91772181/GAR 
GENETIC RECOMBINATION 
Method for In vivo Recombination and Mutagenesis. 
PAT-APPL-7-638 512/GAR 149,611 
GENETIC TRANSCRIPTION 
perce | of Naphthalene Catabolism by Biolumines- 
nah-lux Transcriptional Fusions. 
AD-A235 319/1/GAR 149,529 
GENETIC TRANSDUCTION 
Transduction of Linked Chromosomal Genes between 
‘Pseudomonas aeruginosa’ Strains during Incubation In 
situ in a Freshwater Habitat. 
PB91-199976/GAR 149,662 
GENETIC VECTORS 
Development of Shuttle Vectors for Halobacteria. 
AD-A235 110/4/GAR 
GEOBOTANY 
Aplicao de Dados de Sensores Remotos Integrados 
COM Modelo Digital de Elevacao NA Pesquisa Geobo- 
tanica NA Serra DOS Carajas (Application of Remote 
Sensing Data Integrated with a Digital Elevation Model in 
the Geobotanical Research in the Carajas Mountains). 
N91-22630/8/GAR 150,034 
GEOCHEMISTRY 
Geochemistry of Salado Formation brines recovered from 
the Waste Isolation Pilot Plant (WIPP) repository. 
DE91011486/GAR 150,261 
Organic geochemical and tectonic evolution of the mid- 
continent rift system: Organic hemistry and micropa- 
leontology. Progress _ ptember 15, 1990-Sep- 
tember 14, 1991, Year 3. 
DE91011489/GAR 150,013 
GEOCHRONOLOGY 
Martian Crater = on Elysium Mons (Abstract = 
N91-22996/3/GAR 47,947 


Evolution of the Olympus Mons Caldera, Mars cies 
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N91-22998/9/GAR 147,949 
GEODESY 

Lunar Laser Ranging. 
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GEOGRAPHIC AREAS 

Assessment of the Physician Payment Review Commis- 

sion’s Proposed Geographic Areas for the Medicare Fee 
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Schedu 
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Guage Payment Areas for the Medicare Fee Sched- 
ule: Alternative Approaches. 

PB91-201046/GAR 149,224 
GEOGRAPHIC INFORMATION SYSTEMS 

Application of geographic information system for emer- 

gency management. 
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GEOLOGIC FRACTURES 
Hydrologic characterization of fractured rocks: An inter- 
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Te progress report % Seprenier 15, 
March 15, 1991. 
DE91010741 /GAR 
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Transport in Porous Media. 
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Canadian Journal of Earth Sciences, Volume 28, Number 
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Vermiculite in the Stanleyville area, eastern Ontario. 
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methods. 
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GEOPHYSICAL PROSPECTING 

Extension of the Mount Pleasant tin deposit, Charlotte 
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Gonphyaioat Saves for Location: ct a. Suspected Aten. 
doned Mine Opening: Grays Landing Sit 


September 15,1991 KW-61 





AD-A235 416/5/GAR 


Geophysical modeling of the static water level. 
DE91011796/GAR 
GEOPHYSICS 
Research in Geosciences Policy. 
N91-22619/1/GAR 
GEORGE AIR FORCE BASE 
Surface Observation Climatic Summaries for George 
AFB, California. 
AD-A235 105/4/GAR 
GEOTECHNICAL FABRICS 
Engineering Fabrics and Asphalt Overlay Performance. 
PB91-197954/GAR 148,473 
Cost-Effectiveness of Geotextiles: Review of Perform- 
ance in Alaskan Roads (Revised). 
PB91-200717/GAR 
GEOTHERMAL FLUIDS 
Analysis of reinjection strategies for The Geysers. 
DE91010059/GAR 148,923 
FEHMN 1.0: Finite element heat and mass transfer yes 
DE91011347/GAR 150,0 
GEOTHERMAL POWER PLANTS 
Design and construction of a hot dry rock pilot plant. 
DE91011406/GAR 
GEOTHERMAL WELLS 
Environmental monitoring at designed geopressured-geo- 
thermal well sites, Louisiana and Texas. Quarterly status 
onan January-March, 1991. 
DE91010735/GAR 
GERMANIUM 
Ergebnisse von Kristall: ht 1 im Wel- 
traum (Results a Crystal Growth any in pore 
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Resonance Enhanced Multiphoton eosin eee of 
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70,72,73,74 0)ee. Evidence for shape transition and 
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Sub-barrier fusion of (sup 27)Al + (sup 
70,72,73,74,76)Ge. Evidence for shape transition and 
structure effects. 
DE91744264/GAR 
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Sub-barrier fusion of (sup 27)Al + (sup 
70,72,73,74,76)Ge. Evidence for shape transition and 
structure effects. 
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Nucleation in Undercooled Silver-Germanium Alloys. 
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GERMANIUM CHLORIDE RADICALS 
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GIARDIA 
Inactivation of Giardia Nara i” lodine with Special Refer- 
ence to Globaline: A 
AD-A234 O3B/0/GAR 149,142 
GIARDIA LAMBLIA 
Analysis of Inactivation of ‘Giardia lamblia’ by arr 
PB91-196253/GAR 
GIRARD-REYNOLDS CALCULUS 
Lower Bound for Full Polymorphic Type Inference: 
Girard-Reynolds a ts DEXPTIME-Hard. 
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GIRDER BRIDGES 
png of Form-Hangar Anchors in Prestressed Con- 


e Girders. 
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GIRDERS 
Capacity of Form-Hangar Anchors in Prestressed Con- 
crete Girders. 
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pho uncertainty in projection of future sea-level 
hange due to ice aaa Final report. 
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GLASS REINFORCED PLASTICS 
Nondestructive Evaluation — of Fiberglass Marine 
Structures State-of-the Art Review. 
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GLASS TRANSITION TEMPERATURE 
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solubility model. 
DE91772288/GAR 
GLAZING MATERIALS 
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glassoorten. (Evaluation, recommendations and expecta- 
tions with regard to the application of heat reflecting 
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AD-A234 844/9/GAR 150,145 
Rubidium a Standard and a GPS Receiver: A 
Remotely Steered Clock System with Good Short-Term 
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Faculty Development for Gerontology Program Develop- 
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4 Aging. 

P91 508074) 

GEYSERS cunanitinins FIELD 
Analysis of reinjection strategies for The Geysers. 
DE91010059/GAR 

GHANA 
Distribution of Welfare in Ghana, 1987-88. 
PB91-206136/GAR 148,222 
Schooling, Skills, and the Returns to Government Invest- 


ment in Education: An Exploration Using Data from 
Ghana. 
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population using ribonuclease cleavage at mis- 
matches in RNA: DNA duplexes. 

DE91772181/GAR 149,758 
GLONASS SYSTEM 

ay and Time Stability of GPS and GLONASS 


Clocks. 
PB91-202937 148,598 


GLOVE BAG CONTAINMENT 
Evaluation of Glove Bag Containment in Asbestos Re- 


moval. 

PB91-193938/GAR 
GLUCOSE 

ony om Ss ont 


rogress 

DESO! 1031 JOA 
GLUCURONIDASE 

Effect of Lindane on Intestinal Nitroreductase, Azoreduc- 

tase, Beta-Glucuronidase, Dechlorinase, and Dehydroch- 

lorinase Activity. 

AD-A234 586/6/GAR 149,045 
GLUEBALLS 


Glueballs and Hadron Spectroscopy. 
PB91-195123 


149,718 


n ! extremely thermophilic bacte- 
| 1988-June 1990. 
149,532 


150,832 


GLUING 
Limning av Trae till Foenster: Tillverkning och Kontroll 
(Glueing of Wood to Windows: Production and Quality 
Assurance). 
PB91-207803/GAR 
GLUTAMATE TRANSPORT 
Chiordecone Impairs Na(+ )-Stimulated L-(3H)Glutamate 
Transport and Mobility of 16-Doxyl Stearate in Rat Liver 
Plasma Membrane Vesicles. 
AD-A234 762/3/GAR 149,028 
GLYCEROLS 
Effectiveness of Glycerol Ingestion for Enhanced Body 
Water Retention during Cold Water Immersion. 
AD-A234 942/1/GAR 
GOATS 
Red Meat Il: Meat Goat Development Program. Revised 
edition. 
MIC-91-02920/GAR 
GOITER 
Efeito do oleo iodado nos niveis sericos de tireoglobulina 
@ nos parametros de funcao tireoidea em pacientes por- 
tadores de bocio endemico. (lodized oil effects in the 
serum levels of thyroglobulin and in the thyroid function 
parameters in patients with goiters). 
DE91622669/GAR 149,575 
GOLD 
Structure and Dynamics of Cu3Au(001) Studied by Elastic 
and Inelastic Helium Atom Scattering. 
AD-A235 062/7/GAR 148,345 
Quantification of atomic-scale grain boundary parameters 
by high resolution electron microscopy. 
DE91011181/GAR 149,432 
— characterization of drill core from the Lake 
Mine, York County, New Brunswick. 
MIC-S1 1-03087/GAR 150,026 
GOLD 197 TARGET 
Study of the decay modes of hot systems formed in the 
Ar + Auand Ar + Th reactions. 
DE91749114/GAR 150,794 
GORBACHEV M 
Impact of Gorbachev's Politics on Soviet Navy Missions. 
AD-A234 826/6/GAR 149,895 
GORBACHEV MIKHAIL 
Fate of the Party Apparatus under Gorbachev. 
AD-A235 175/7/GAR 
GOVERNMENT AID TO RESEARCH 
Natural Sciences and Engineering Research Council of 
Canada: 1991-92 estimates, part Ill. 
147,753 


148,198 


149,774 


147,901 


148,120 


MIC-91-03471/GAR 


GOVERNMENT EMPLOYEES : 
Federal Occupational and Career Information System 
(FOCIS), Version 2.0. Installation Guide. 
PB91-187047/GAR 147,737 
Federal Occupational and Career Information System 
(FOCIS) (Compressed Version 2.0 - IBM 3 1/2-inch, 
720K) (for Microcomputers). 

PB91-507582/GAR 147,739 
Federal Occupational and Career Information System 
(FOCIS) (Compressed Version 2.0 - IBM 5 1/4 inch, 
360K) (for Microcomputers). 

PB91-507814/GAR 147,740 

GOVERNMENT (FOREIGN) 

Area Handbook Series. Cote D'Ivoire a Country — 
AD-A235 209/4/GAR 

GOVERNMENT POLICIES 

Argentine-Brazilian declaration on common nuclear 


policy. 
DE91622901/GAR 150,352 


Availability of Federally Owned Mi Is for E ion 
and Development in Western States: Nevada, 1005, 
PB91-193698/GAR 150,085 


Delivering the Goods: Public Works Technologies, Man- 
agement, and Financing. 
147,738 
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GOVERNMENT PROCUREMENT 
Commercial Activities Baseline Study. 
AD-A234 623/7/GAR 
Overview of Security in the Acquisition Process. 
PB91-198721/GAR 
GRAD-SHAFRANOV EQUATION 
Analytic solution of high beta equilibrium in a large aspect 
ratio tokamak. 
DE91011250/GAR 
GRAIN 
a of farm-stored grains and oilseeds from in- 
mites, and moids. 
MIC-81-03097/GAR 147,882 
Review = studies on western Canadian grain transporta- 
tion polici 
MIG-91-09512/GAR 
GRAIN BOUNDARIES 
Grain Boundary Cavitation Processes in a Ni3Al Alloy at 
Elevated Temperatures. 
AD-A235 279/7/GAR 149,424 


pape he ama wag grain boundary segregation 


in stai 
DEg10101 157/GAR 149,409 


147,720 


149,881 


150,561 


147,895 





Textured growth processing of HTSC in the Y-Ba-Cu-O 


system. 
DE91010367/GAR 149,331 


Quantification of atomic-scale grain boundary parameters 
by high resolution electron microscopy. 
DE91011181/GAR 149,432 


Study on behavior of niobia dopant UO2 fuel under reac- 
tivity initiated accident conditions. 
DE91772176/GAR 150,360 
Grain Boundaries in a 2-D Superlattice. 
PB91-202853 

GRAIN TRADE 
Canadian Grain Commission: Annual report 1990. 
MIC-91-03213/GAR 

GRAINS (FOOD) 
World Grain Situation and Outlook, May 1991. 
PB91-198390/GAR 147,857 
Export Markets for U.S. Grain and Products, April 1991. 
PB91-198473/GAR 147,859 
World Grain Situation and Outlook, May 1991. 
PB91-200725/GAR 
World Grain Situation and Outlook, May 1991. 
PB91-200907/GAR 

GRANITES 
Batch sorption experiments with iodine, bromine, stronti- 
um, sodium and cesium on Grimsel mylonite. 
DE91622525/GAR 150,014 


Diffusion experiment of a radionuclide in granitic rock 


cores. 
DE91772223/GAR 150,280 
GRAPH COLORING 
Strong Colorings of Graphs. 
PB91-199083/GAR 
GRAPH THEORY 
Note on K(sub 4)-Closures in Hamiltonian Graph Theory. 
N91-22806/4/GAR 149,477 
Contribution to the Theory of Distance Regular Graphs. 
N91-22812/2/GAR 149,480 
Strong Colorings of Graphs. 
PB91-199083/GAR 
GRAPHITE 
Development of advanced HTGR fuel, 1. Fabrication test 
and some characteristics of monolithic fuel rod. 
DE91772109/GAR 


Solid Lubricants. 
See 
Ind s of phite Fluoride Fibers. 
NST 23040) O/GAR 

GRAPHITE-EPOXY COMPOSITES 
Analysis of Matrix Cracking and Local Delamination in (0/ 
theta/-theta)sub S Graphite Epoxy Laminates under Ten- 


sion Load. 

N91-22384/2/GAR 149,369 

Cost-Efficient Manufacturing of Composite Structures. 

N91-23048/2/GAR 147,825 
GRAPHITIZATION 


Industrial Applications of Graphite Fluoride Fibers. 
N91-23040/9/GAR 


GRASSHOPPERS 
Grasshopper control in Manitoba, 1991. Revised edition. 
MIC-91-03139/GAR 149,671 
GRASSLAND 
one Crean Composition by the Dry-Weight- 


Rank Me in California's Annual Grasslands. 
PB91-198556/GAR 


GRAVEL 
Effects of In-Stream Mining on Channel Stability. Volume 


PB91-198192/GAR 150,056 
Effects of In-Stream Mining on Channel Stability. Volume 


PB91-198200/GAR 
GRAVITATION 

Entmiscun: — der a Legierungen 

al-Bi, al-PB und Ab-in bei Unt / 

Unter Schwerkraft ( 

and Abin Monotectic 

Gravity). 

N91-22909/6/GAR 
GRAVITATIONAL EFFECTS 

—- Design for Microgravity and Gravity Installa- 


ions. 
NQ1-22173/9/GAR 


Developmental Adaptations to Gravity in Animals. 
N91-22716/5/GAR 
GRAVITY WAVES 
— of Gravity Wave Ducting in the Atmosphere: 
's Resonances in Thermal and Doppler Ducts. 
AD ADSS 332/4/GAR 150,006 
GRAY GAS 
Radiative Interactions in Laminar Duct Flows. 
N91-22513/6/GAR 
GREAT LAKES 
Great Lakes Environmental Research Laboratory Annual 
Report, FY 1990. 
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PB91-200667/GAR 150,060 


Great Lakes Hydromet Database Directory: Coordinating 
—— on the Great Lakes Basic Hydraulic and Hy- 


rologic Data. 
p591201327/GAR 
GREAT PLAINS REGION (UNITED STATES) 
Sustainable Agriculture for the Great Plains, Symposium 
‘oop 100s, Held in Fort Collins, Colorado on January 
PB91-202663/GAR 
GREENHOUSE EFFECT 
Global Change and Biodiversity Loss: Some Impediments 


to Response. 

N91-22622/5/GAR 148,052 

Runaway Greenhouse Atmospheres: Applications to 

Earth and Venus. 

N91-22977/3/GAR 
GREENS FUNCTION 

Identification of Dynamic Green's Functions in Structural 


Networks. 
PB91-202812 150,666 
GRID GENERATION (MATHEMATICS) 
Grid Generation About Complex Three-Dimensional Air- 
craft Configurations. 
N91-22071/5/GAR 
GRIEF 
Grieving reaction: A multivariate analysis of the impact of 
care using a disutility index. 
MIC-91-02932/GAR 
GROUND BASED CONTROL 
Ground Data Systems for Spacecraft Control. 
N91-22189/5/GAR 150,943 
Hipparcos Dedicated Control System: A Case Stuudy of a 
High Reliability a Spacecraft Control System. 
N91-22197/8/GAI 150,951 
Automated aan Control Im, ee for Usin- 
jen (Fed. Republic of Germany) 
91-22199/4/GAR 
Topex Ground Data System. 
N91-22201/8{GAR 150,955 
MERCATOR: A Distributed Ground Control System for 
Geostationary Satellite Positioning. 
N91-22202/6/GAR 150,956 
Architecture of the SAX-OCC: A Control Centre for a Sci- 
entific Satellite. 
N91-22204/2/GAR 
Hermes Flight Control Center: Definition Status. 
N91-22205/9/GAR 150,959 
— and Interest of New Technologies in Data Process- 
for Space Control Centers. 
N 1-22206/7/GAR 150,960 
Satellite Control a for 2000 and Beyond. 
N91-22207/5/GAR 150,961 
Future Mission Control Center: An Operative Scenario. 
N91-22208/3/GAR 150, 
Evolution of the Oi Operations Concept and of the Re- 
lated Communications Architecture Between Control Fa- 


cilities. 

N91-22209/1/GAR 

JEM Ground Control System. 
N91-22210/9/GAR 150,964 
ESA Polar Platform Ground Segment: An Anglo-Norwe- 


gian ‘erspective. 
91-22211/7/GAR 150,965 


Keynote to the Session on Communications, Network, 
and Station Control. 
N91-22212/5/GAR 


Internal Communications for the Control Centres. 
N91-22219/0/GAR 150,973 


Ground Based Expert System for Hermes Orbital Oper- 
ations Planning 
150,976 


N91-22227/3/GAR 
=—— Ry y. for Handling Packet Telemetry and 
ureca Mission. 


Commands: A Case Study, the 
N91 "22235/ 6/GAR 150,979 


Future Operations for Space Mission Command and Con- 
trol. 

N91-22236/4/GAR 150,980 
Application of CCSDS Recommendations to Ariane 5 and 
Hermes Grou! ments. 

N91-22239/8/GAR 150,982 


Possible Architecture of a Distributed Hard Real-Time Ex- 
ecutive for Space Applications. 
N91- 22242/3/GAR 150,984 


Spacecraft Autonomy Concept Validation by Simulation: 
A Feasibility Assessment. 

N91-22243/0/GAR 150,985 
K Based Systems for Spacecraft Control: Key- 
note Address. 

N91-22245/5/GAR 150,986 
Shell Concept to Ease the Ye of Knowledge- 


Based Systems for Spacecraft Co: 

N91-22246/3/GAR 150,987 
Multi-Threaded Procedural Reasoning in Real-Time 
Health Monitoring of Manned Spacecraft Systems. 
N91-22248/9/GAR 150,989 
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pag ere, eer Framework for Man-System Interaction 
in Space Control Centres. 
NOt -22249/7/GAR 150,990 
— of Knowledge-Based System to Spacecraft 
loring. 

Nor ae 150,991 
Towards an Op ion Expert System for 
French Wemomueliaten ‘Satonive Telecom 2. 
N91-22251/3/GAR 150,992 
SATEXPERT: An Expert Systems Network for Automatic 
Spacecraft Control. 

N91-22252/1/GAR 150,993 
Expert Operator's Associate: An Expert System for 
Spacecraft Control. 

polos: <rege 150,994 


h for the id bes fee 


tems to the Prod 
150,995 


erations Procedures. 
N91-22254/7/GAR 
Knowledge Systems Support for Mission Operations Au- 
tomation. 
150,996 


N91-22255/4/GAR 
Based Productivity Enhancement 
ulti-Mission and Multi-Subsystem 
150,997 
Systeme Expert de Diagnostic de Pannes de Satellite 
Geostationnaire (Expert System for Geostationary Orbit 
Satellite Breakdown Analysis). 
N91-22257/0/GAR 150,998 


ESSOPE: Expert System for Spacecraft Operations Plan- 
ning and Execution. 

N91-22258/8/GAR 150,892 
User Requirements pag ony —_ Their Implementa- 
tion for Ground Data ft Control: 


Keynote Address. 
N91-22259/6/GAR 150,999 


Alternative Life Cycle Models for Spacecraft Mission Op- 
erations Software Development. 
151,000 


N91-22260/4/GAR 

Ulysses Spacecraft Control and Monitoring Software. 
N91-22261/2/GAR 151,001 
Determination of Spacecraft Control —— User Re- 
quirements and Effects on 

N91-22262/0/GAR 151, 002 


Safety in Software for Manned Mission Control: A Classi- 
fication ee 
N91-22269/5/GAI 151,007 


MSCC Console Demonstrator Project. 
N91-22284/4/GAR 











MARVEL: A Ki 
Tool for Real-Time 


Spacecraft Operations. 
N91-22256/2/GAR 





151,020 


Computer Dialogue Techniques for Satellite Operations. 
N91-22285/1/GAR 151,021 
Use of Databases in Ground Data Systems for Space- 
craft Control. 
N91-22286/9/GAR 151,022 


Distributed Database Design for Multi-Control Centre Sys- 


tems. 
N91-22288/5/GAR 151,024 


Base de Donnees Geographiques pour Centres de Con- 
trole et de Mission (Geographic Data Bases for “wiselon 


Control Centers). 
N91-22289/3/GAR 151,025 


Transportable Payload Operations Control Center. 


N91-22294/3/GAR 151,029 


Ground Communications for the in-Orbit Infrastructure. 
N91-22296/8/GAR 151,031 
High Rate Telemetry for the Spacelab D-2 Mission. 
N91-22299/2/GAR 151,034 
System for Information Processing and Executing Calcu- 
lational Tasks for Ballistic and Navigation Support of 
Spacecraft Mission. 
N91-22300/8/GAR 151,035 
— DISPOSAL 

taining variances from the treatment standards of the 

RCRA Land Disposal Restrictions. Environmental Guid- 


E91009495/GAR 149,098 
Grout Treatment Facility Land Disposal Restriction Man- 


en Plan. 

DE91011080/GAR 149,108 
Migration and biological transfer of radionuclides from 
shallow land burial. Final a of a co-ordinated re- 

search programme 1985-198! 
DESI 622513/GAR 149,077 

GROUND EFFECT (AERODYNAMICS) 

Small-Scale Experiments in Stov! Ground Effects. 
N91- 22001 /3/GAR 

Flow Investigation of a Ground Effect Vehicle. 
N91-22528/4/GAR 

GROUND mor as 
Plate motion and deformation. Report of the panel. 
De91010406/GAR 

GROUND SOURCE HEAT PUMPS 

Vaermepump i Aakeshov siott. Drifterfarenheter med klor- 
fritt koeldmedium. (Heat pump in the Aakeshov castle. 
Operating experience using chlorine free working fluid). 
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DE91772037/GAR 148,167 


Faeltprov och livslaengdsstudier villavaermepumpar 
1982-1989. (Field tests and life time studies one-family 
house heat pumps 1982-1989). 

DE91772038/GAR 148,168 


GROUND STATIONS 
ign of the Ground Segment to Provide Optimum Serv- 
ice at Minimum Cost. 
N91-22192/9/GAR 150,946 


New Ground Data System for Akebono (EXOS-D) Satel- 


lite. 
N91-22200/0/GAR 150,954 


Satellite/Control Centre Interface Organisation in the Eu- 
telsat 2 Satellite Control System. 
N91-22213/3/GAR 150,967 


~ Station and Product Generation Control for 


7. 
N91-22215/8/GAR 150,969 
GASCON: Local and Remote Monitoring of Ground Sta- 


tions Equipments. 

N91-22216/6/GAR 150,970 

peor Communication Facility (GCF) Upgrade Task for 
ice Network. 


NASA Deep 
Nar-20177476A 150,971 


lernal Communications for the Control Centres. 
NOT -22219/0/GAR 


GROUND SUBSIDENCE 
Environmental monitoring at desig ekg ey 
thermal well sites, Louisiana > Texas. erly status 
report, January-March, 1991. 
DE91010735/GAR 


GROUND SUPPORT 
Expert and Novice Fire Ground Command Decisions. 
AD-A234 877/9/GAR 149,898 


GROUND SUPPORT EQUIPMENT 
GASCON: — and Remote Monitoring of Ground Sta- 
tions Equipments. 
-22216/6/GAR 150,970 
lequirements on Data Sa of Columbus Logistics 


Not 1 20868 6/EAR 151,004 


Al Mass Spectrometers for Space Shuttle Health Moni- 


toring. 
N91-23069/8/GAR 151,044 
GROUND SUPPORT SYSTEMS 
ESA Polar Platform Ground Segment: An Anglo-Norwe- 
= Perspective. 
91-22211/7/GAR 150,965 
Columbus APM Centre Flexible and Efficient Engineering 


N91-22233/1/GAR 150,978 
ESSOPE: Expert System for Spacecraft Operations Plan- 
ning and Execution. 

N91-22258/8/GAR 150,892 


Operator's Associate: A Knowledge Based 
System for Spacecraft Control. 

N91-22786/8/GAR 

Nutzerunterstuetzung und Bode 
Beispiel von Eureca (User ee 
Program, with the Example of 
NO? 22808/7/GAR 


GROUND ) TESTS 


150,973 


148,924 


151,040 


itprogramm AM 
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ap Noise Suppres- 
sors for F/A-18 Son wep F Facilities at RAAF Wil- 
iamtown 
N91-22136/6/GAR 
= VEHICLES 


ideo Compression for Remote Vehicle Driving. 
Past -203208 


147,793 


149,306 


eatability of Ninth Avenue Superfund Site oun. 
AD-A235 370/4/GAR 149,146 


Water quality in the vicinity of Fenton Hill, 1987 and 
1988. Progress r 
DE91009847/GA 150,039 


——a monitoring challenges on the Oak Ridge 
Reservation. 

DE91010132/GAR 149,149 

— of DOE’s field screening technology develop- 


activities. 
Des1010628/ GAR 149,102 


Borehole ee «nema and seal Lae | for upper confined 
wells in the 300-FF-5 operable unit. 
DE910 10884/GA 149,152 


Evaluation of a multiport groundwater monitoring system. 
DE91011073/GAR ey 149,154 


Compilation of data to estimate groundwater a 
potential for constituents in active liquid discharges at the 
Hanford Site. 

DE9101 1316/GAR 149,109 


FEHMN 1.0: Finite element heat and mass transfer code. 
DE91011347/GAR 150,012 


po of oo structures to quantify and sue un- 
of conceptual models. 

Besio1n4 1 494/GAR 150,262 

Release tion report for underground stor. 

tank 2538-U at Building 9720-13, Oak Ridge Y-12 plant, 

Oak Ridge, Tennessee. 
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DE91011542/GAR 149,203 


Experimental proposals for p di tigate the 
= chemistry, sorption and on properties of 
5e91622546/GAR 150,265 
Long-Term Effects of Surface Coal Mining on Ground- 
Water Levels and Quality in Two Small Watersheds in 
Eastern Ohio. 

PB91-194019/GAR 150,055 
Water egeene Data for Water Year 1990. 
Volume 4. Northwest 

PBOT2 -200618/GAR 149,177 
Economic Impact Study of Ma eri for Activities 
805 — Zones and Regulated Recharge Areas 
PB91 e-atcatatgt 149,178 


Wat Data for Michigan, Water Year 1990. 
Paot. 200808/GAR 149,179 


Water Resources Data for Oklahoma, Water Year res 
Peer 201079/GAR 149,181 


ler Resources Data for Missouri, Water Year 1990. 
Poon. -201376/GAR 49,182 


Water Resources Data for Kentucky, Water Year =. 
ak 1-202622/GAR 149,183 


, Water Year 1990. 
149,11 








R Data for Ci ti 
PBST, -202630/GAR 


Water Resources Data for lowa, Water Year 1990. 
PB91-202648/GAR 149,185 


Urban Storm Water Runoff and Ground-Water Quality 
No. 90-2304). 
149,186 





'B91-206300/GAR 


Nitrate Risk en under Uncertainty. 
PBST “206789/GA 149,188 


Water Resources Data for Illinois, Water Year 1990. 
Volume 1. Illinois Except Illinois River Basin. 
149,191 


PB91 ncaa GAR 
Wat Data for Alab , Water Year 1990. 
PEST. 20108/GAR 149,192 


Water Resources Data for Florida, Water Year 1990. 
Volume 1A. Northeast Florida Surface Water. 
PB91-208629/GAR 149,194 


Water Resources Data for Florida, Water Year 1990. 
Volume 2A. South Florida Surface Water. 
PB91-208637/GAR 149,195 
Water Resources Data for Florida, all Year 1990. 
Volume 3A. Southwest Florida Surface W: 
PB91-208645/GAR 149,196 
Water Resources Data for Florida, Water Year 1990. 
Volume 3B. Southwest Florida Ground Water. 
PBOT-2 -208652/GAR 
GROUNDWATER 

ee mag te rg Workshop on Groundwater 

Report (1990: Saskatoon, Sask.). 

150,044 





149,197 


Data 


Mics! -03113/GAR 


Groundwater study at Nanticoke ash lagoon, part 2: 
Chemical analysis of local groundwaters. 
MIC-91-03159/GAR 150,046 


nota 





of fly ash, slag, and cement 

n limestone-based blends by a transform infrared- 
me' 

DE91011062/GAR 150,245 

Transfer Mechanics of Full-Column Resin-Grouted Roof 


Bolts. 

PB91-200501/GAR 150,093 
GROWTH SUBSTANCES 

Wound Healing by Cultured Skin Cells and Growth Fac- 

tors. 

AD-A235 300/1/GAR 149,570 


GSES (GOVERNMENT-SPONSORED ENTERPRISES) 
Report of the Secretary of the ay on Government- 


PBoi- 197047/GAR rps, Aol oe 
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148,206 


Analytical Evaluation of Concrete Bridge Parapet and 
Structure Mounted Guiderail. 
PB91-193607/GAR 148,487 
GUIDED MISSILE TRAJECTORIES 
Aero-Optics Analysis. 
AD-A234 647/6/GAR 
GUIDED MISSILE WINDOWS 
Aero-Optics Analysis. 
AD-A234 647/6/GAR 
GUIDELINES 
Guidelines for Effective | Human Relations Commissions. 
ip, Budget, Staff, Goals, Pro- 
gare 198036/GAR 148,114 
Toxic Substances yy te Act: A Guide for Chemical Im- 
n Overview. 


porters/Exporters. A 
B91-206227/GAR 149,219 


to the Contract Laboratory Program. 
149,198 


149,975 


149,975 





Sampler’s Guide 

PB91 "921330/GAR 
GULF STREAM 

Gulf Stream Path Near 67 W and 58 W. 


AD-A234 575/9/GAR 150,393 


SYNOP Experiment: Inverted Echo Sounder Data Report 
for Jun 1989 to Sep 1990. 
AD-A234 625/2/GAR 150,425 


OSIRRUS: Oceanic Symbolic Image Representation, 
Recognition and Understanding Software. 
AD-A235 112/0/GAR 


GUSTS 
Fast Response Gust Measurement Device. 
NO 22659/7/GAR 


GYPSY MOTH 
Gaining support for British Columbia's gypsy moth wars, 
= A case study in public relations. Revised edi- 
MIC. 91-03022/GAR 149,985 
Monitoring of the 1990 Gypsy Moth Eradication Project. 
PB91-200568/GAR 149,056 
GYROSCOPES 
Flight Test to Determine Feasibility of a Proposed Air- 


borne Wake Vortex Detection Concept. 
N91-22096/2/GAR 


GYROTRONS 
Depressed Collector E: 
otron. 
AD-A234 559/3/GAR 
HABITAT (ECOLOGY) 


Deer and elk habitats in coastal forests of southern Brit- 
ish Columbia. 
149,626 


150,396 
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147,786 
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148,763 
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HABITAT PREFERENCE 
Habitat Preferences and Distribution of Mammals in Cali- 
fornia Chaparral. 
PB91-198549/GAR 
HABITATS 
= of the Alaksen National Wildlife Area by waterfowl, 


1973-87. 
MIC-91-03121/GAR 150,116 


JSC Director's Discretionary Fund Program. 
N91-23012/8/GAR 150,937 


oars Marbled Murrelets at Inland Forested Sites: A 


Guide. 
PB91-198531/GAR 150,127 


Bird Populations in Logged and Unlogged Western 
Larch/Douglas-Fir Forest in Northwestern Montana. 
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nology (Abstract Only). 

NOT 2008/07 GAR 149,540 
IMMUNOGLOBULINS 

Reshaped Human Monoclonal Antibodies for Therapy 

and Passive Immunization. 

AD-A234 770/6/GAR 149,638 
IMMUNOLOGY 
Biological Significance of the Immune Response to 
HTLV-III/HAV. 
AD-A234 622/9/GAR 149,635 
International Symposium on the Immunobiology of Pro- 
teins and Peptides - Vaccines: Mechanism, In and 
Applications (5th) held in Alberta, Canada on 2-5 October 
1988. Volume 251. Advances in Experimental Medicine 


AD-A2S4 85/1 149,597 


— —— and Peritoneal Macrophages Mediate 
Pp itly of L-Arginine Oxidation.to Ni- 


or Nitrate. 
PB91-206920/GAR 
IMMUNOTHERAPY 
pene a to ate Monoclonal Antibodies for Therapy 
tion. 


assive Im 
AD-AgS 77 770/6/ GAR 149,638 


IMPACT 
Failure Diagnosis and Impact Assessment Prototype for 
Space Station Freedom. 
N91-22777/7/GAR 150,898 
IMPACT DAMAGE 
MLIBLAST: A Program to Empirically Predict Hypervelo- 
city Impact D: to the Space Station. 
N91-22363/6/GA\ 150,927 
IMPACT SHOCK 
IDYNA: an interface between |-DEAS and DYNA3D. 
DE91622741/GAR 150,185 
IMPACT TESTS 
Puncture test of a package - comparison between experi- 
mental test and dynamic analysis. 





149,649 


INDOOR AIR POLLUTION 


DE91749073/GAR 


Post Delineator Mechanical Fatigue Evaluation. 
PB91-193615/GAR 


IMPAIRED DRIVING 
Alcohol use by persons fatally injured in motor vehicle 
accidents, 1 
MIC-91-02945/GAR 151,151 


IN PILE LOOPS 
pete k A Se natant ans re 


150,329 
errs pnocusteee 


In situ Vitrification preliminary hazards analysis. 
DE91010022/GAR 


INCENTIVE LEARNING 


Incentive L i arr to Decision Making. 
AD-A234 976/9/8A 149,711 
INCINERATION 


150,277 


151,141 


150,221 


‘ourier transform infrared Soe (FTIR). vgn 
DEo1010574/GAR 


INCINERATORS 
Status of activities of the International Expert Working 
Group on Municipal Solid Waste Incinerator Residues, 
DE91767293/GAR 148,879 
Control of ty 4 44. from ~apeee Waste 


PB91- Pagt1s6708 GAR 149,007 


INCOHERENT SCATTERING 


Polydisperse Scat 
Data for Red Blood 
AD-A234 689/8/GAR 
INCOMPRESSIBLE FLOW 
Efficient second-order projection method for viscous in- 
compressible flow. 
DE91011533/GAR 150,501 
Vorticity intensification and transition to turbulence in a 
three-dimensional shear flow. 
DE91011538/GAR 150,503 
— Bonne = vortex methods for the analysis of 
filaments. 


ition on vortex 
Dest oi /GAR 


Theory and Comparisons with 
149,593 


with stress 

DE91749079/GAR 
INCONEL 718 

Interfacial debonding in stainless steel/glass-ceramic 
DE91011326/GAR 150,457 


INCONEL ALLOYS 
Envi assisted cracking in light water 
DE91011167/GAR aati 


reactors. 
150,367 


bP United States and Indian Strategic Inter- 
AD-A235 129/4/GAR 148,090 


INDICATORS 
Northeast Artificial Intelligence (NAIC). 
sr a ‘Banner System for the ye of Indica- 
AD-A234 888/6/GAR 148,707 
INDIUM PHOSPHIDES 
Interfacial reactions between thin films of Co and 
InP(100). 
DE91011910/GAR 150,613 
Future Mission and a for Ad- 
vanced Space Photovoitai ocean C Technolo- 
§161.22371/9/GAR 148,972 
INDIUM SELENIDE SOLAR CELLS 
pio a efficiency copper ternary thin film solar cells. Final 
— ort’ March 1, Yosrbaty 31, 1990. 
DE91002134/ 148,966 


INDOOR AIR POLLUTION 
per measurement techniques applied to radon mitiga- 
DE91011011/GAR 149,071 


Study on the set up of a measurement system for chemi- 
toxics in the atmosphere. 
148,995 


cal to. 

DE91773528/GAR 

National Radon , ete eS (RCP) Program. 
Proficiency Report, June 

PB91-183566/GAR 149,093 


Indoor Air-Assessment: Indoor Concentrations of Environ- 
PB91-193847/GAR 149,009 
Assessment of Indoor Concentrations, Indoor Sources 
and Source Emissions of Selected Volatile Organic Com- 
PB91-196758/GAR 149,010 


He tog the Building Professions Best Obtain Informa- 
tion and Training on Indoor Air (Question 90-1108). 
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PB91 papeeaceenatncelt 
Indoor Ventil Requi for Manuf: d Hous- 
P801-206698/GAR 148,181 
Indoor Air Pollution: Sources and Control. January 1990- 
August 1991 (Citations from the NTIS Database). 
PB91-800474/GAR 149,027 
INDOOR AIR QUALITY 
User Manual NBSAVIS CONTAM88. A User Interface for 
Air Movement = Contaminant Dispersal Analysis in 
Multizone Buildi 
PB91-206722/G, R 
INDUCTION HEATING 
Rapid Induction Bonding of Composites, Plastics, and 
Metals. 
N91-23049/0/GAR 149,279 
ee MOT! 


149,022 





149,024 


‘ORS 
‘our Quadrant Control 
Net. -23055/7/GAR 
ee = oo 
U.S. Industrial Outlook, 1991 (for Microcomputers). 
PB91 5084 12/GAR 
INDUSTRIAL HYGIENE 
Relationship between Breathing Zone Concentration and 


Capture Efficiency. 
PB91-197855/GAR 149,011 


INDUSTRIAL PARKS 
Warmte-opsiag op industrieterreinen. Knelpuntenstudie. 
(Heat storage on industrial areas). 
DE90706015/GAR 148,935 
INDUSTRIAL PLANTS 
Advances in industrial 
DE91010101/GAR 148,947 
Hydrologic characterization of the unconfined aquifer at 
=< — Motors Harrison Division Plant, Tuscaloosa, 


Deon 01 011045/GAR 


of Induction Motors. 
148,762 


148,220 





150,041 
Teollisuuden energiatalouden parantaminen rakennusau- 
tomaatiolla. —- of the e economy of the 
industrial buildings using modern control systems). 

DE91771969/G R 48,872 


INDUSTRIAL SAFETY 
Fatal Accident Circumstances and Epidemiology (FACE) 
yay Two Construction Workers Electrocuted When 
One Phase of a 434 KV System in Ten- 
pe June 26, 1985. 
PB91-197731/GAR 


Fatal Accident Circumstances and 
Report: County Worker Dies in Tenne: ugust 28, 
1985. 

PB91-197749/GAR 149,722 


Fatal Accident Circumstances and “oy — 

Report: Mobile Home Assembly Line Work 

cuted in Ohio, August 13, 1985. 

PB91-197756/GAI 149,723 

Fatal Accident Circumstances and Epidemiology Foe 
og Production Welder Electrocuted in Ohio, July 29 


PBOt- 197780/GAR 149,724 
Fatal Accident Circumstances and Epidemiology (FACE) 
R : Brick Worker Electrocuted in Georgia, July 8, 
1985. 

PB91-197798/GAR 149,725 


Fatal Accident Circumstances and my ore Ae een 

ee Roofer Electrocuted a Ladder 
200-Volt Power Line, October 20. 

PBOT. 197822/GAR 


INDUSTRIAL hs TREATMENT 
Pr i if ind 
Fochnical Report. 
PB91-207951/GAR 
INDUSTRIAL WASTES 
- on hazardous waste. 


149,721 
(FACE) 


149,726 





trial Waste Water. 


149,190 


DE91 DEOt00S135/ 35/GAI 


Separation techniques for auto shredder residue. 
DE91010701/GAR 149,103 


Proceedings of waste age minimization and utilization 
ex- 
qt industrial. 


149,148 





148,878 
as Poteial and Behavioral Characters in Mosquitofish 
‘otential Biomdication of Exposure to Kraft Mill Efflu- 
P61-199893/GAR 
INDUSTRIES 
U.S. Dairy Industry at a Crossroad: Biotechnology and 


Policy 
Pest 198085/GAR 147,908 


Itural Commodities as Industrial Raw Materials. 
91-198093/GAR 147,872 


INDUSTRY 
Catalyst ign in theory and practice. 
DE91772047/GAR 

INDUSTRY SAFETY 
Fatal Accident Circumstances and Epidemiology (FACE) 
an wal paso Sanitation Employees Die in Confined 


entucky, August 24, 1985. 
'91- 197848/AK 149,727 
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change. Volume 
DEB1010718/GAR 


149,174 


148,378 


KEYWORD INDEX 


INELASTIC SCATTERING 
Structure and Dynamics of Suen” Studied by Elastic 
and Inelastic Helium Atom Scatteri 
AD-A235 062/7/GAR 148,345 
Surface Phonon Seesteatepy of Ni(111) Studied by In- 
elastic Electron Scatteri 
AD-A235 139/3/GAR 148,351 
INERTIAL CONFINEMENT 
Untersuchui ueber Waermeleitung in dichten Plas- 
_ (Investigations on heat conduction in dense plas- 


mas). 
DE91622104/GAR 150,576 


INERTIAL CONFINEMENT FUSION 
Approach to Space Power. 
N91-22147/3/GAR 

INFANT FORMULA 
Infant fe ogy Cast Containment and Competition in the 


WIC Pr 
PB91-; 1923/GAR 150,870 
vagy so 
ra infantry Division for Airland Battle-Future. 
A234 968/6/GAR 149,901 
Of Tank and Infantry: Lessons of Heavy-Light Integration 
Learned, Forgotten and Relearned. 
AD-A235 149/2/GAR 149,917 
Validation of ASVAB against Infantry Job Performance. 
AD-A235 406/6/GAR 149,973 
INFECTIOUS DISEASE TRANSMISSION 
Dermatobia hominis en Caruncula Ocular: Reporte de un 
Caso en Iquitos, Peru (Dermatobia hominis in Ocular Car- 
unc’ leport of a Case in Iquitos, Peru). 
AD-A234 899/3/GAR 149,667 
INFLATIONARY UNIVERSE 
Inflation induced by wormhole. 
DE91772205/GAR 
INFLUENZA 
— of Influenza A and B Nucleoprotein in Baculo- 


PAT-APPL-7-670 791/GAR 149,661 

INFORMATION CENTERS 
Bridging the Communication Gap (Combler les Lacunes 

dans le Domaine de la Communication). 

AD-A235 322/5/GAR 148,583 

i ad in informal information management: The Cen- 

tral Technical File. 

DE91010863/GAR 149,260 
INFORMATION DISSEMINATION 

Report to the Secretary of Energy on oz ss 

substances: An analysis of the energy and economic 
fects of Sl ct out certain organic chlorine and bromine 


Restore 010619/GAR 148,981 


INDC list of correspondents for the exchange of nuclear 
data a and compilation of National Nuclear 


Data Com 
DE91622914/GAR 150,384 


NASA/DOD gg eee Knowledge Diffusion Research 
Project. Phase 2: Respondents Including Frequency Dis- 


tributions. 
N91-22931/0/GAR 151,109 


NASA Gateway Requirements Analysis. 
N91-22935/1/GAR 151,111 


How Can the Building Professions Best Obtain Informa- 
tion and Training on Indoor Air (Question 90-1108). 
PB91-206292/GAR 149,022 
Japan-U.S. Task Force on Scientific and Technical Infor- 
mation. Report of bong — (3rd). Held in Tokyo, 
Japan on July 15, 199 
PB91-213108/GAR 149,263 

INFORMATION EXCHANGE 
Computer-Aided foam « and Logistic Support Tele- 
communications Plan 
AD-A234 558/5/GAR 


Paperless Material Inspection and Receivi 
Strategy to Streamline Acquisition and R 


AD-A235 201/1/GAR 


INFORMATION MANAGEMENT 

Generic M Management. 
N91-22274/5/GAR 151,011 
ee Visualization Techniques in a Multi-Mission 
Operations Environment. 
Nb1-22277/6/GAR 
Guide to ae aeet 

Systems Plannii 
ere Ss - 
NASA-Johnson Space Center. 
a -22938/5/GAR 
NASA-Space Station Program. 

N91-22939/3/GAR 

INFORMATION RESOURCE MANAGEMENT 
Defense istic (DLA) Long-Range Informatio: 
Resources Daomeet (IRM) Plan, FY 1991-FY 1997, 
Volume 1. Agency-Wide Plan IRM Summary Information: 


PB91-204529/GAR 147,726 


Defense Logistics A (DLA) Long-Range Information 
Resources lanagement” (IRM) Plan FY 1991-FY 1997. 


Volume 4. Reference Information: Reference. 


148,556 


147,971 


149,841 


Report: A 
luce Paper- 


149,259 


151,014 
and Stra- 


147,718 








ions: General C pt: 


151,112 


150,936 


PB91-204552/GAR 
INFORMATION RESOURCES MANAGEMENT 
Defense Logistics Agency (DLA) Long-Range Information 
“/) (IRM) Plan, FY 1991-FY 1997. 
Volume 2. Individual Organizational IRM Plans: Organiza- 
tions. 
PB91-204537/GAR 147,727 


Defense Logistics Agency (DLA) Long-Range Information 
Resources Management (IRM) Plan, FY 1991-FY 1997. 
Volume 3. Information Systems/Projects/Programs/Ac- 
quisitions: Catal 4 
PB91-204545/GAR 


INFORMATION RETRIEVAL 


Northeast Artificial Intelligence Consortium (NAIC). 
— 14. Knowledge Base Retrieval Using Plausible In- 


AD AzS 893/6/GAR 148,711 
Progress on Data Accession and Preparation of User's 
AD-A234 920/7/GAR 150,428 


Retrieval Using Plausible Inference. 
AD-A235 015/5/GAR 149,258 


Assessment of data management alternatives for the Al- 

— Oil —- Longe wag Research Program, part Il: 
MIC-S1-09413/GAR 

Mi 31-03413/GAR 150,084 


apes Spacecraft Performance Evaluation System 
). 
N91-22290/1/GAR 


INFORMATION SERVICES 
Information Technology Revolution and Economic Devel- 
opment. 
PB91-206490/GAR 
INFORMATION SYSTEMS 
Listing of Approved R 
DOD 7750.5-L. 
AD-A234 989/2/GAR 
Retrieval Using Plausible Inference. 
AD-A235 015/5/GAR 149,258 
Natural Resources Information System for the State of 
oe Quarterly technical progress report, October 
1990-December 31, 1990. 
bE91008001/GAR 150,008 


Generalized product-test-data (PTD) model. 
DE91010873/GAR 


147,729 





147,728 


151,026 


149,267 





149,955 


149,261 
Electronic connection 

DE91010883/GAR 149,262 
po ye — System Test Engineering Expertise: Les- 


No1-22790/0/GAR 151,105 
a of an ee Information System for in-Flight 


Assista 
NOT OTD TO/IGAR 150,902 
Space Data: NASA’s Future Data Volumes Create Formi- 
dable Challenges. 
N91-22933/6/GAR 151,110 
NASA Gateway Requirements Analysis. 
N91-22935/1/GAR 151,111 


Somme for Pesticide Residues in California Well Water. 
1990 Update. Well inventory Data Base. 

PB91-193573/GAR 

Overview of Security in the Acquisition Process. 

PB91-198721/GAR 

Defense Logistics Agency (DLA) Long-Range Information 

Resources He en. not (IRM) Plan, FY 1991-FY 1997. 

Volume 3. y /Projects/Progr /Ac- 

quisitions: Catalogue. 

PB91-204545/GAR 147,728 

National Fire Incident Reporting System (NFIRS) Data 

Base, 1989 (Master File). 

PB91-507640/GAR 151,171 


National Fire Incident Reporting System (NFIRS) Data 
Base, 1989 (Incident File). 
PB91-507657/GAR 
INFORMATION TECHNOLOGY 
— Technol Revoluti 


coment gy 
PB91 "206490/ GAR 


INFORMATION TRANSFER 


How does one communicate ‘isolation of wastes from 
le and environments.’. 
149,099 


149,051 


149,881 





151,172 





ic Devel- 
149,267 


IE91010052/GAR 
fe is of Routine Communication in the Air Traffic Con- 


Not 1 20475/8/GAR 151,124 
NASA/DOD TR rey 4 — Research 
Project. Phase 2 q y Dis- 
tributions. 

N91 22931 /0/GAR 151,109 


Integrated Criteria Document: Chromium. 
PB91-198853/GAR 


Integrated Criteria Document: Arsenic. 
PB91-198895/GAR 149,216 


cont Systems: Tools for Hazardous Waste or. 
PB91-206847/GAR 49,135 





149,214 





INFRARED ABSORPTION 
Efficient and Accurate Technique to Com; 
sorption, 
Martian Atmosphere. 
N91-22995/5/GAR 
INFRARED DETECTORS 
Boost Phase Optical Sensor System (BOSS). BOSS Test 
Report Phases 1 and 2. 
AD-A234 679/9/GAR 148,738 
Onderzoek Aan een Thermisch Infrarood Detector Array 
(Investigation of a Thermal Infrared Detector Array). 
N91-22547/4/GAR 148,779 
INFRARED IMAGES 
Lead Detection and M 
ships Between Scale, 
Conditions and A‘ 
AD-A235 121/1/GAR 
— OPTICAL MATERIALS 
minescence and Lasing in li-V| Semiconductors. 
AD-ADSS 019/7/GAR 
INFRARED PHOTOGRAPHY 
BiDirectional Reflectance Distribution Function (BRDF) of 
NASA Shuttle Tiles. 
AD-A235 115/3/GAR 150,919 
INFRARED RADIATION 
Radiative Interactions in Laminar Duct Flows. 
N91-22513/6/GAR 
INFRARED et ae 
it of a molecular mechanics force field for 
lays. 1, Structure and ir spectrum of kaolinite. 
DES1010277/GAR 148,367 


Production and S| py of Small Polyatomic Molec- 
ular lons Isolated in Solid Neon 
PB91-203273 148,394 


INFRARED STARS 
key pp gg Close to the Galactic Centre. 1. Observa- 
Poet 199380/GAR 
INHOMOGENEOUS PLASMA 
Generation and radiation of second-harmonics by electro- 
= wave at a narrow inhomogeneous layer of a warm 
jasma. 
5E91622091/GAR 
INJECTION MOLDING 
pmey to oe Relaxation of Molecular Orientation in Injec- 
N91-22841/1/GAR 
INJECTION TESTING 
Fame een versus Independent Injection Testing of 


Itiport Sy 
148,832 


pute the Ab- 
Emission, and Transmission of Radiation by the 


147,997 


with Reference to Relation- 
Characteristics, Surface 

ic Pr : 
150,430 


150,526 


150,508 





148,004 


150,574 


148,382 





PB91-203885 
sane — 
nalysis of reinjection strategies for The Geysers. 
DEB O100So/Gan 
INK JET PRINTING 
Automated Electronic Circuit Manufacturing Using Ink-Jet 
Technology. 
PB91-199752/GAR 
INLAND WATERWAYS 
Completing the Department of Transportation: Capturing 
Waterway Policy from the Corps of Engineers. aia 
148,4. 


148,923 


148,759 


AD-A234 810/0/GAR 


INLET FLOW 
— Perf 





er i for a Complete Ge- 
eric Hypersonic Vehicle ealguaien 
NOt. 22079/8/GAR 
INNER-SHELL IONIZATION 
Inner-Shell lonization Cross Sections. 
PB91-195479 
INORGANIC ne apr pmo 
Ocean a of i 
February 5, 1901-Marc 
DE91011130/GAR 
INORGANIC ION EXCHANGERS 
Studies on the sorption behaviour of plutonium and fis- 
sion products on stannic antimonate. 
DE91622449/GAR 
INORGANIC POLYMERS 
poey Pe chape inorgan Backbo ee 
re of Polymers with ic Backbone. 
AD-A235 350/6/GAR 148,435 
Filler Systems Based on Calcium Metaphosphates. 
PB91-194654 1 
INOSITOL PHOSPHATES 
Cholinesterase Inhibitor Soman Increases Inositol Tri- 
te in Rat Brain. 
149,826 


151,053 


148,246 


ic carbon. Foreign trip report, 
30, 1991. 
150,434 


150,349 





48,129 


phosphai 
AD-A234 712/8/GAR 


INPATIENT CARE 
Impact of Medicare’s Prospective Payment System on In- 
t 


— e. 
'B91-200980/GAR 149,230 


INSECT CONTROL 
Economic analysis of the treatment of balsam woolly 
hids in Newfoundland 
IC-91-03029/GAR 149,987 
INSECTS 
Manual of Nearctic Diptera, vol. 3. 


KEYWORD INDEX 


MIC-91-03257/GAR 


INSENSITIVE MUNITIONS 
by ay4 the ee Safety Seminar (24th) Held in 
St. on 28-30 August 1990. Volume 1 
AD ADSE 00s /6/GAR 


INSPECTION 
Generic risk-based inspection guidance for auxiliary feed- 
water system. 
DE91011331/GAR 150,304 
~~ Focus Development Effort, Ultrasonic Inspection of 
Housing Metal-to-Adhesive Bondline. 
148,574 


Not W 22STS/CIGAR 
Flight Telerobotic Servicer and Technology Transfer. 
NOT 23008) 1/GAR 150,903 


Management of Investigation-Derived Wastes during Site 
PB91-921331/GAR 149,139 


INSTRUCTION Mer (COMPUTERS) 


Specification of Peephole Optimization. 
N91-22759/ Hy Gan 


INSULATION 
Evaluation of Glove Bag Contai in Asbestos Re- 
PB91-193938/GAR 
INSULATORS 


High Resolution Electron yy fo ~~, 
Characterization of Insulators f Technology. 
AD-A234 737/5/GAR 148,794 


ag come 
a the Wheel: Structuring Aerospace Forces for 
Foret internal . 
AD- 34 904/1/GAR 149,899 
penn gee rong | Dimension of Culture and Conflict: Proceed- 
ings of yymposium. 
AD-A234 927/2/GAR 
INTEGRAL TRANSFORMS 


Fast Wavelet Transforms and Numerical Algorithms |. 
AD-A235 239/1/GAR 149,467 


INTEGRATED CIRCUITS 
HF Surface Passivati grated Thermal Oxi- 
dation Myecy | 
AD-A234 736/7/GAR 148,793 
Generalized Approach to Gate Array Layout Design Auto- 
mation. 
N91-22761/1/GAR 148,807 


Field Emitter Array Integrated Distributed Amplifiers. 
PATENT-4 987 377 148,782 


Test Report. DDTC. CODEG (Navstar/GPS Goldcode 
Generator). 
PB91- neacemeainntes anactoh 


149,814 


150,453 


148,659 





149,718 


148,119 





Failure in Ir 


Flert: de Mil 


Tur 
retsar aultlayer Process tou Microwave Integrated ee. 
PB91-199406/GAR 148,812 


Analytiska eve: foer NMlewoguides) Wagnens (Analytical 
Expressions for Coplanar 
PB91- soe Ta/GAR 148,813 
INTEGRATED MISSION CONTROL CENTER 
Design of the Ground Segment to Provide Optimum Serv- 
ice at Minimum Cost. 
N91-22192/9/GAR 150,946 
|e ens Computer Environment for a Multimission 
Spacecraft Operations and Control Center. 
N91- 22193/7/GAR 150,947 
Keynote to the Session on Communications, Network, 
and Station Control. 
N91-22212/5/GAR 150,966 
INTEGRATED OPTICS 
Integrated Photonics Research Technical 
Volume 5. Conference Edition: Summaries of Papers re 
sented at the Integrated Photonics Research Topical 
Meeting Held in Hilton Head, South Carolina on 26-28 
March 1990. 
AD-A235 094/0 148,771 
Integrated-Optic Waveguide Glass Lasers. 
PB91-203976 
INTEGRATED SYSTEMS 
Integrated Distributed Logistics Management. 
AD- 753/2/GAR 149,848 
Results of the Aeronautical Systems Division Critical 
Process Team on Integrated Product 
AD- A235 419/9/GAR 149,283 
INTELLECTUAL REACTOR DESIGN SYSTEM 
Development of Intellectual Reactor Design System: 


DE91772216/GAR 150,327 
INTELLIGIBILITY 
ee. of ee ny Speech Masked by Noise: Normal 


Impaired Listeners. 
wt *252/2/GAR 148,602 


INTERACTING GALAXIES 
Theoretical Models of Gas Dy 
in Interacting Ring Galaxies. 
N91-22959/1/GAR 

INTERACTIONAL AERODYNAMICS 
— Blending in Control Systems Structural Interac- 

ns. 





148,786 


and Star Fi ti 
147,975 





INTERNATIONAL COOPERATION 


N91-22132/5/GAR 147,833 
Use of Axisymmetric Flow for Investigation of Shock 
bee mg ae Interactions. 

N91-22529/2/ 147,801 


INTERACTIVE SYSTEMS 
de Um Banco de Dados 
COM E Elomentos Geradoe Por Varredua Para’ Um Se 
Seenaseediannettey Gaaaphuntere Gute Base with 
N91-22732/2/GAR Syn ase 
INTERCELLULAR JUCTION 
cor mpleatos far Slog Based ik 
ment Models for 


AD-A235 291/2/GAR 


Communi- 
isk Assess- 
149,796 

Cell-Cell Communication in Lung Cancer. 

AD-A235 393/6/GAR 149,572 

CTORIES 
for the Solution of Lambert’s Orbital Bounda- 
ty-Value Problem. 
AD-A235 330/8/GAR 151,049 

INTERFACES 

Ab Initio Molecular Dynamics Simulations of Surfaces 

and Interfaces. 

AD-A235 315/9/GAR 150,604 

Interfacial Viscosity Measurements of Adsorbed Mono- 
150,498 


—- on Metal Surfaces. 
te na 
os of hydrogen activation/passivation 
‘SiC OO) trartncee 
DES! 010974/GAR 150,607 
Analysis of Reactor Groen Moy on Interface Abruptness in 
— Layers Grown by Organometallic Chemical 
Vapor Deposition. 
PB91-199737/GAR 
INTERFACIAL TENSION 


148,816 


inter Schwerkraft . 
and Abin Monotectic Alloys for Different Coding’ under 
N91-22909/6/GAR 149,450 
a BALLISTICS 
zm RR of Projectiles in a Double- 
Thvel t20Me Gun a 
AD-A235 wean 150,469 


INTERLABORATORY COMPARISONS 
Fe Sones St Se a ee aa 


interlaboratory Consistency and Test-Retest 
AD-A235 114/6/GAR 149,701 


od Shang ot Standard Test Methods for Non-Lubricat- 
ed Sliding Wear. 

PB91-1 17 149,415 
— Comparison of Actinides in Human Tissue 
a. + (240)Pu. 


149,764 
INTERLEUKIN 6 
Molecular Cloning and Structure-Function Analysis of 
Human Interleukin-6. 
PB91-205963/GAR 149,618 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
—_- a of the ions present in the pore 


iter of different cement 
DES! 622836/GAR 150,270 


tructural 
AD-A234 702/9/GAR 
Fundamentals of Mechanical Behavior in Intermetallic 


AD-A235 016/3/GAR 149,421 


Cyclic Deformation, Damage, and Effects of Environment 
in the Ni3Al Ordered Alloy at Elevated Temperature. 
AD-A235 168/2/GAR 149,423 


Processing and mechanical properties of Ni3Al-based in- 

termetallic i 

DE91009932/GAR 149,425 

Effects of elastic anisotropy on mechanical behavior of 

intermetallic 

DE91010392/GAR 149,428 

pe a ay of atomistic and continuum modelling of inter- 
lic 

DE91011089/GAR 148,372 

INTERNATIONAL COOPERATION 

ee eae Cooperation on renewable energy pro- 

a ae report, April 1, 1991-April 9, 1991. 
011083/GA 148,9. 


held i Vienna, 
DE91622710/GAR 
Telescience Testbedding: T 

for an International 
N91-22292/7/GAR 

Explaining Patterns in the Ratification of Global Environ- 
mental Treaties. 


151,027 


September 15,1991 KW-73 





N91-22620/9/GAR 149,209 

International Collaboration in Prestandards Research on 

Advanced Materials within the Context of VAMAS. 

PB91-204040 149,462 
INTERNATIONAL FINANCE 

World Bank Glossary: Glossary of Finance and Debt 

(Glossaire des Finances et de la Dette) (Glosario de Fin- 


anzas y de Deuda). 
PB91-206169/GAR 
INTERNATIONAL NUCLEAR DATA COMMITTEE 
INDC list of correspondents for the exchange of nuclear 
data information and compilation of National Nuclear 
Data Committees. 
DE91622914/GAR 150,384 
List of documents received by the INDC Secretariat. 
DE91622915/GAR 50,385 
INTERNATIONAL RELATIONS 
Third World Conflict and American Response in the Post- 
Cold War World. 
AD- A234 652/6/GAR 


148,209 


148,087 


F mag ede of United Stateg and Indian Strategic Inter- 


AD-A235 129/4/GAR 
INTERNATIONAL TRADE 

Convention on International Trade in Endangered Spe- 
cies of Wild Fauna and Flora. 1988 Annual Report. 
PB91-193169/GAR 150,123 
Convention on International Trade in Endangered Spe- 
cies of Wild Fauna and Flora. 1989 Annual Report. 
PB91-193177/GAR 150,124 
U.S. Agricultural Trade Update, May 21, 1991. 
PB91-193748/GAR 

Agu ricultural Trade seam, April 1991. 
PB91-198325/GAR 
World Cotton Situation, May 1991. 
PB91-198341/GAR 
World Oilseed Situation and Outlook, May 1991. 
PB91-198382/GAR 
World Grain Situation and Outlook, May 1991. 
PB91-198390/GAR 
World Agricultural Production, May 1991. 
PB91-198408/GAR 
U.S. a > ae, April 1991. 
PB91-198481/ 

World oot » April 1991. 
PB91-198499/GAR 
World Tea Situation, May 1991. 
PB91-198770/GAR 
World Grain Situation and Outlook, May 1991. 
PB91-200725/GAR 
World Grain Situation and Outlook, May 1991. 
PB91-200907/GAR 147,867 
Toxic Substances Control Act: A Guide for Chemical |m- 

rters/Exporters. An Overview. 

B91-206227/GAR 
U.S. Industrial ae. 1991 (for Microcomputers). 
PB91-505412/GAR 148,220 
Bulgarian Foreign Investment Law No. 193, Effective 6/ 
14/91--Translation. 
PB91-960412/GAR 148,229 


Law of the a National Bank of 6/91. 
PB91-960413/ 


Law on Settling Old Bank Credit Debts of 3/91. 
PB91-960415/GAR 

INTERPLANETARY FLIGHT 
Spaceport Operations for Deep Space Missions. 
N91-22166/3/GAR 

INTERPRETERS 
Consistent Detection of Globa! Predicates. 
AD®A235 282/1/GAR 

INTERSTELLAR MATTER 
Physical-Chemical Processes in a Protoplanetary Cloud. 
N91-22965/8/GAR 147,981 
Astrophysical Dust Grains in Stars, the Interstellar 
Medium, and the Solar System. 
N91-22970/8/GAR 

INTERSTELLAR TRAVEL 
Centauri Project: Manned interstellar Travel. 
— 59/8/GAR 150,877 


lations and | Regarding the > eee for 
- Limitations to Practical Interstellar Travel 
N91-22160/6/GAR 150,878 
INTERTIDAL AREAS 
Distribution studies of waders and shellduck in the 
Severn Estuary. Parts 1 and 2 
DE91774538/GAR 
INTESTINES 
Effect of Lindane on Intestinal Nitroreductase, Azoreduc- 
tase, Beta-Glucuronidase, Dechlorinase, and Dehydroch- 


lorina: 
149,045 


148,090 


147,849 
147,853 
147,855 
147,856 
147,857 
147,858 
147,860 
147,861 
147,863 


147,866 


149,219 


148,230 


148,216 


150,880 


148,635 


147,986 





150,107 


se Activity. 
{AD-A234 586/6/GAR 


Pichinde Virus Infection in Strain 13 Guinea Pigs Re- 
duces Intestinal Protein Reflection Coefficient with Com- 


pensation. 
AD-A235 052/ 8/GAR 149,566 
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ae TRANSFER VEHICLES 
Space La An Orbital Transfer Vehicle. 
N91-22188/7/GAR 
INTRUSION DETECTION SYSTEMS 
Report on security issues in database systems. 
DE91011101/GAI 
INVENTORIES 
Response La’ M | Inventories 
(Technical | port at 1, 1900 Desomber 31, = 
AD-A234 988/4/G. J 
Response cei ais for eer ogg eden 
(Final Report, March 31, 1989-December 31, 1990). 
AD-A234 991/8/GAR 149,956 
graphical Inventories. 


Response Latency M for 
149,957 


151,060 


148,745 








AD-A235 010/6/GAR 


Index of Material Safety Data Sheets: Toxic Substances 
Registry System. 
N91-22704/1/GAR 149,804 
INVENTORY 
Commercial Activities Baseline Study. 
AD-A234 623/7/GAR 
INVENTORY CONTROL 
On-Line Magnetic Tape Library Inventory Tracking and 
Reporting (LITAR) System. 
148,623 


147,720 


AD-A234 934/8/GA\ 
INVERTEBRATES 
Species Profiles: Life Histories and Environmental Re- 
quirements of Coastal Vertebrates and Invertebrates Pa- 
cific Ocean Region. Report 5. The Parrotfishes, Family 


Scaridae. 
AD-A235 074/2/GAR 150,388 


LTRMP Observational Bulletin No. 1: Status of the Ma- 
a Populations of the Upper Mississippi 


Rive 
PB91- 197863/GAR 


INVERTERS 
po ie Switch for Megawatt Lightweight Space In- 


No1-22502/9/GAR 
INVESTMENTS 
Bulgarian Foreign Investment Law No. 193, Effective 6/ 
14/91--Translation. 
PB91-960412/GAR 
INVISCID FLOW 
Numerical Flux Formulas for the Euler and Navier-Stokes 
Equations. 2: Progress in Flux-Vector Splitting. 
N91-22084/8/GA! 
IODINE 
ane of the lodine Molecule —_— to Laser-in- 


p its in Gas Flows. 
AD-A235 237/5/GAR 150,497 


Table of constants of the repeating functions for iodine 
and xenon calculation. 
DE91007954/GAR 150,370 


Efeito do oleo iodado nos niveis sericos de tireoglobulina 
@ nos parametros de funcao tireoidea em pacientes por- 
tadores de bocio endemico. (lodized oil effects in the 
serum levels of thyroglobulin and in the thyroid function 
i arameters ~ tients with ers). 

E91622669/GAR ‘149,575 


IODINE oa 


149,166 


148,757 


148,229 


147,775 





s section radiation monitoring monthly Went 
DE91 011812/GAR 
1ON BEAM FUSION REACTORS 
3D simulations of axially confined heavy ion beams in 


round and square pipes 
DE91011184/GAR 150,692 


Fixed Field Alternating Gradient recirculator for heavy ion 


fusion. 
DE91011510/GAR 150,724 
ON BEAMS 
Dual lon Beam Processed Diamondlike Films for Industri- 
al Applications. 
N91-23042/5/GAR 
1ON BOMBARDMENT 
Chemical Effects of Ne+ Bombardment on the 
MoS2(0001) Surface Studied by High-Resolution Photoe- 
lectron ‘Oscopy. 
PB91-203471 
ION CHANNEL GATING 
Properties and Distribution of Single Voltage-Gated Calci- 


um Channels in Adult Hippocampal Neurons. 
AD-A234 750/8/GAR 149,517 


Differential Modulation of Single Voltage-Gated Calcium 
Channels ae \ and Adrenergic Agonists in Adult 


Hi pal Neu 
A A364 ¥64/9/GAR 149,632 
ION CHANNELS 


Differential Modulation of Single Voltage-Gated Calcium 
Channels by Cholinergic and Adrenergic Agonists in Adult 


Hi rer pocampal Neurons. 
A234 764/9/GAR 149,632 


ee, of lonic Channel Function by Protein Phos- 
pho 
AD-A235 106/2/GAR 
ION COLLISIONS 

Chai change in lon-Surface Scattering at Hyperther- 
mal wu tlo-s00 eV) and keV Energies. 


149,324 


148,398 


149,527 


AD-A235 233/4/GAR 148,355 


Large electron polarization of H-like (sup 20)Ne-ions tra- 
versing Gd foils at very high velocities. 
DE91756668/GAR 150,797 
ION DENSITY 
Analysis and comparison of the ions present in the pore 
water of different cement systems. 
DE91622836/GAR 
1ON EXCHANGE MATERIALS 


jp aay eee of ion exchange resins in cement. Final 
ril 1986-June 1989. 
150,268 


150,270 


rt Apri 
DE91622833/GAR 
Immobilization of ion exchange resins in cement. Final 
report April 1988-June 1989. 
DE91622834/GAR 150,269 
ION IMPLANTATION 
Formation of a Solid Lubricant in Boron Carbide by Nitro- 
ge n lon Implantation Laser Annealing. 
D-A234 688/0/GAR 
Fe Implantation in In0.53Ga0.47As/InP. 
PB91-189969 
1ON MICROSCOPY 
Method of FIM-FEEM Specimen Preparation of Super- 
pe yee and Other Oxides. 
PB91-2035: 
1ON ae 
Observation of Correlations in Finite, Strongly Coupled 
lon Plasmas. 
PB91-200857 
1ON SOURCES 
om aspects for a pulsed-mode, high-intensity, heavy 
ative ion source. 
D 91011094/GAR 150,686 
Dual lon Beam Processed Diamondlike Films for Industri- 
al Applications. 
149,324 


149,404 


150,648 
150,651 


150,840 


N91-23042/5/GAR 


1ON STORAGE 
HITRAP project at GSI. A facility for experimentation with 
trapped highly-charged ions. 
DE91744740/GAR 
1ON TEMPERATURE 
Electromagnetic and kinetic effects on the ion tempera- 
ture gradient mode. 
DE91622077/GAR 
IONIC COMPOSITION 
Analysis and comparison of the ions present in the pore 
water of different cement systems. 
DE91622836/GAR 150,270 
IONIC MECHANISM 
Computer — of Soot Formation Comparing Free 
Radical and lonic Mechanisms. 
AD-A235 007/2/GAR 148,520 


IONIZATION CROSS SECTIONS 
Inner-Shell lonization Cross Sections. 
PB91-195479 

IONIZING RADIATION 


Interaction of lonizing Radiation, _ Genetically Active 
—_ and Ri q\ R in Human and 


Rodent Cells. 
AD-A234 747/4/GAR 149,735 


IONIZING RADIATIONS 
Efeitos da radiacao ionizante na crotoxina (toxina do 
veneno de Crotalus durissus terrificus): estudos ao nivel 
molecular. (Effects of ionizing radiation on crotoxin (toxin 
of Crotalus durissus terrificus venom): molecular studies). 
DE91622577/GAR 149,752 


lONOSPHERE 
ARTIST Tape Output Formats. 
AD-A235 173/2/GAR 148,013 
Electric Field Measurements During Supercharging 
Events on the MAIMIK Rocket Experiment. 
AD-A235 288/8/GAR 148,018 
IONOSPHERE PROPAGATION 


Statistical Characterization of Fading on Meteor Scatter 

Communication Channels. 

AD-A235 148/4/GAR 
IONOSPHERIC DISTURBANCES 

Mesospheric Momentum Fluxes Observed by the MST 

Radar at Poler Flat, Alaska. 

AD-A234 668/2/GAR 148,009 


Effects of Magnetic Storm Phases on F-Layer Irregular- 
ities from Auroral to Equatorial Latitudes. aac18 
148,01. 


150,792 


150,572 


148,246 





148,580 


AD-A235 170/8/GAR 


Global Measures of lonospheric Electrodynamic Activity 
Inferred from Combined Incoherent Scatter Radar and 
Ground Magnetometer Observations. 

AD-A235 269/8/GAR 148,015 
Sondrestrom and EISCAT Radar Observations of 
Poleward-Moving Auroral Forms. 

AD-A235 270/6/GAR 148,016 

lONOSPHERIC ELECTRON DENSITY 
Medium Scale Irregularities in the lonospheric Electron 


Content. 
N91-22642/3/GAR 148,024 





IONOSPHERIC TEMPERATURE 
Comparison of Simuit Ch ik 
— with lor 


dictior 
AD-A235 365/4/GAR 


IPAM (IMPROVED POINT ANALYSIS MODEL) 

Improved Point Analysis Model (IPAM) (Users Guide). 

AD-A235 305/0/GAI 148,045 
IPNS-| SYNCHROTRON 

Recent experimence with IPNS moderators. 
DE91011161/GAR 


and Millstone Hill 
p Model Pre- 


148,019 








150,690 


IRE-MEDGENIX 
Gebruik van IRE-Medgenix Serum Ape | IRMA voor de 


Bepaling van TSH in Hi 
(Use of IRE-Medgenix Serum TSH IRMA for the Meas- 


). 
149,559 





urement of TSH in Bloodspots of Newborn B: 
PB91-199638/GAR 
IRIDIUM 189 
Linearised collective Schroedinger equation for nuclear 
—- surface vibrations. 
E91756665/GAR 150,795 
IRIDIUM ALLOYS 
lridium alloy clad vent set manufacturing qualification 


studies. Draft. 
DE91 00931 6/ GAR 150,177 
IRON 


pea gn data of point isotropic neutron sources in the 
ielding materials of water, concrete and iron. 
150,382 


Beet 7 e214/GAR 

Metals in Biology: Technical Details of Quantum Chemi- 
cal Ab Initio Calculations on Ferrous and Ferric Iron-Bis- 
Glyoxal and Iron-Bis-Dithiolene. 

N91-22700/9/GAR 149,545 


Fe Implantation in In0.53Ga0.47As/InP. 
PB91-189969 
Characterization by Hi 
raphy (HPLC) of the 


150,648 


lh Performance Liquid Chromatog- 
lubilization of Phosphorus in Iron 
e ~ a Fungus. 


PB91-195404 149,401 
Iron lon-Dependent Modification of Bases in DNA by the 
Superoxide Radical-Generating System Hypoxanthine/ 
Xanthine Oxidase. 

PB91-200824 149,616 
Magnetic Properties of Iron/Silica Gel ares 
PB91-204073 149,358 

IRON ALLOYS 
Sy a aage of atomistic and continuum modelling of inter- 


meta loys. 
Deotot 1080/ GAR 148,372 


From electronic structure to alloy phase stability. 

DE91011187/GAR 148,373 

Crystalline and Glassy Phases of Transition-Metal - Me- 

talloid Systems. 

PB91-204156 149,454 
IRON AND STEEL INDUSTRY 

Leaching Basic Oxygen Furnace Slag with Fluosilicic Acid 

to Recover Manganese and Byproducts. 

PB91-200535/GAR 149,129 
IRON BASE ALLOYS 

Hall-Petch relationship and mechanisms of fracture in B2 

compounds. Progress report. 

DE91010256/GAR 149,427 


Chemical phase separation in binary iron-chromium 


alloys. 
DE91010282/GAR 149,393 
a CYANIDES 
errocyanide safety study. 
bea 10 10983/ GAR 
IRON DEFICIENCY ANEMIA 
Guidelines for the Assessment and Management of Iron 
Deficiency in Women of Childbearing Age. 
PB91-198143/GAR 149,729 
IRON OXIDES 
Iron-bismuth oxide displaying potential dependant n and 


p-type behaviour. 
MIC-91 "03168/GAR 149,397 


IRON SULFIDES 
Sputtering of molecules from ZnS, CdS, and FeS2. 
DE91010279/GAR 
IRRADIATION 
Combined banana of Septicemia with Ofloxacin and/or 
ee (S-TDCM) in Irra- 


AD-A235 385/2/GAR 149,571 


Investigation of the bases for use of the K(sub Ic) curve. 

DE91010774/GAR 150,293 

Annual report on operation, utilization and technical de- 

poe gage of research reactors and hot laboratory. From 

April 1, 1989 to March 31, 1990. 

DE91772211/GAR 150,326 
IRRADIATION CAPSULES 

pe speed tensile tests on the material for the capsule 
shock structural tests. 

DE91772026/GAR 150,366 
IRRADIATION DEVICES 

Code of practice for the design and safe operation of 

non-medical irradiation facilities (1988). 


150,456 


49,410 


KEYWORD INDEX 


DE91621707/GAR 149,820 
Gamma irradiator design concepts for radiation vulcanisa- 
tion of natural rubber latex. 
RC oe BN 148,443 
in-pile loop OWL-2 and irradiation tests done with it. 
E91 772229/GAR 150,329 
IRRADIATION PLANTS 
Gamma pre por design concepts for radiation vulcanisa- 
tion of nai rubber latex. 
Deo! 620688/GAR 148,443 
Colonies of radiation quantities for the medical prod- 
erilization unit by gamma ray. 
Dee1629008/GAR 150,170 
Dosimetria en aire en la instalacion de irradiacion pro- 
an a 1. (Dosimetry in air in the product 1 gamma irradia- 
tor). 
DE91623392/GAR 150,171 
IRRIGATION CANALS 
Canal Systems Automation Manual. Volume 1. 
PB91-194043/GAR 
IRT (ITEM RESPONSE THEORY) 
Theory of IRT-Based Diagnostic Testing. 
AD-A234 954/6/GAR 
ISING MODEL 
Trimodal Random-Field Ising Systems in a Transverse 


Field. 

AD-A235 038/7/GAR 150,673 
ISOGRID STRUCTURES 

Abrasive-Waterjet Machining of Isogrid Structures. 

AD-A234 628/6/GAR 
ISOMERIZATION 

Application of Local Density Functional Theory to the 

Si of Chemical Reactions. 

148,352 


147,871 


148,629 


149,282 


tudy 

AD-A235 213/6/GAR 
ISOTOPE EXCHANGE 

Isotropic Exchange in = pat a Reduction 

of Olefins in Protic Solve 

AD-A234 828/2/GAR 148,253 
ISOTOPE PRODUCTION 

Annual report 1989-90 (Universities Research Reactor, 

Risley(England)). 

DE91623440/GAR 150,320 
ITERATIVE LOGIC ARRAYS 

pine Generation for CMOS One-Dimensional Unilateral It- 

itive Logic Arrays. 

PBoI: 199141/GAR 
IVORY COAST 

Area Handbook Series. Cote D'Ivoire a Country Study. 

AD-A235 209/4/GAR 148,121 
JAERI LINAC 

JAERI TANDEM, LINAC and V.D.G. annual report 1989. 

April 1, 1989 - March 31, 1 

DE91772125/GAR 150,800 
JAERI TANDEM ACCELERATOR 

JAERI TANDEM, LINAC and V.D.G. annual report 1989. 

April 1, 1989 - March 31, 1990. 

DE91772125/GAR 150,800 
JAPAN 

Japan-U.S. Task Force on Scientific and Technical Infor- 

mation. ew og - hwy Meeting (3rd). Held in Tokyo, 


Japan on July 15, 1 
PB91-213108/GAR 149,263 


JAPANESE EXPERIMENT MODULE 
ae i Testbed Result for Japanese Experiment 
ule. 
N91-22298/4/GAR 151,033 
JET AIRCRAFT 
Flow Investigation of a Ground Effect Vehicle. 
N91-22528/4/GAR 
JET ENGINE FUELS 
Failure Analysis of — vee Pumps from Generator 
Sets Fueled with Jet A 
AD-A234 930/6/GAR 148,560 
Survey of Current Aircraft Engine Conditions. 
AD-A235 143/5/GAR 148,894 
Applicability of environmental laws to the remedial inves- 
tigation and cleanup of a site at Naval Air Station Fallon, 
Nevada. HAZRAP: Navy remedial action investigation 
feasibility study (Activity le 47017913C). 
DE91010752/GAR 149,104 
JET FLOW 
Aerodynamics of Thrust Vectoring by Navier-Stokes Solu- 


S. 
N91-22092/1/GAR 147,783 


Laser Raman Diagnostics in Subsonic and Supersonic 
Turbulent Jet Diffusion Flames. 
N91-22411/3/GAR 148,243 


Second Order Modeling of Boundary-Free Turbulent 
lows. 


Shear Flows. 

N91-22524/3/GAR 147,799 
JET MIXING FLOW 

High Resolution Py Flowfield Imaging of Jets. 

AD-A235 065/0/G. 1 

Turbulent Premixed spenepe/ ee Flames. 

AD-A235 109/6/GAR 148,521 

Quantitative Imaging of Concentration of Planar Laser-in- 

duced Fluorescence. 


148,619 


147,800 


50,495 


KENTUCKY 


AD-A235 238/3/GAR 


JOB ANALYSIS 


Chapel Management AFSC 893X0. 
AD-A234 779/7/GAR 


JOB OPPORTUNITIES 


148,278 


149,941 


Occupational and Career uname System 
(FOCIS), Version 2.0. Installation Guide. 
PB91-187047/GAR 147,737 
Federal Occupational and Career Information System 
(FOCIS) (Compressed Version 2.0 - IBM 3 1/2-inch, 
720K) (for Microcomputers) 
PB91-507582/GAR 147,739 
Federal Occupational and Career Information System 
os fovea anes coe 2.0 - IBM 5 1/4 inch, 
360K) (for Microcomput 
PB91-507814/GAR 147,740 
JOB TRAINING 
pany —— a 553 X 0 Training Require- 


AD ADS 073/4/GAR 149,958 
Validation of ASVAB against Infantry Job Performance. 
AD-A235 406/6/GAR 149,973 
JOINING 
Rapid Induction Bonding of Composites, Plastics, and 
s. 
N91-23049/0/GAR 149,279 


JOINT MILITARY ACTIVITIES 
par sery te be in Joint and Combined ummm The Cam- 


paign for the Netherlands East Indies 
powee 079/1/GAR 

JOINT omniyrvad OPERATIONS 
Okina A Cast Study. 
AD-A234 


981/9/' vAR 
JOINTS 
Site characterization and validation - coupled stress-flow 
testing of mineralized joints of 200 mm and 1400 mm 
—— in the laboratory and in situ, stage 3. 
DE91622843/GAR 
JOINTS (JUNCTIONS) 
Advanced Mechanisms for Robotics. 
N91-23062/3/GAR 
JOSEPHSON JUNCTIONS 
Nb/AlOx/Nb Trilayer Process for the Fabrication of Sub- 
micron Josephson Junctions and Low-Noise dc SQUIDs. 
AD-A235 396/9/GAR 148,755 
JRR-3 REACTOR 
Annual report on 


149,910 


149,906 


150,016 


149,304 


operation, utilization and technical de- 
ve of research reactors and hot laboratory. From 
April 1, 1989 to March 31, 1990. 
DE91 77221 1/GAR 150,326 
JRR-4 REACTOR 
Annual report on operation, utilization and technical de- 
velopment of research reactors and hot laboratory. From 
April 1, 1989 to March 31, 1990. 
DE91772211/GAR 
JUMPS DATA BASE 
PMIS/JUMPS Manual. Volume 4. Query. 
PB91-193904/GAR 
JUNCTION DIODES 
Development of Silicon Carbide Semiconductor Devices 
for High Temperature Applications. senda 
148, 


150,326 


149,880 


Ig) 

N91-22921/1/GAR 
K REACTOR 

— on for conducting a section 316(a) demonstra- 

leactor cooling tower, Savannah River Site. 

Des101 1052/GAR 149,153 
KAC-MOODY ALGEBRAS 

Ward identities and differential equations for superchar- 

acters of N = 1 super-Kac-Moody algebras on super- 


torus. 

DE91621724/GAR 150,753 
KALMAN FILTERS ; 

Fast Algorithm for Control and Estimation Using a Poly- 

nomial State-Space Structure. 

N91-22312/3/GAR 148,678 
KANE EQUATION 

Serial and Parallel Computation of Kane’s Equations for 

Multibody Dynamics. 

N91-22320/6/GAR 
KAOLINITE 

Development of a molecular mechanics force field for 

clays. 1, Structure and ir spectrum of kaolinite. 

DE91010277/GAR 148,367 
KAON PLUS REACTIONS 

K(sup + ) nucleus total cross sections. 

DE91011732/GAR 
KAONS 

Chiral realization of the non-leptonic weak interactions. 

DE91622147/GAR 150,772 
KEELS 

Experimental Investigation into Fin/Bulb Keels for the 

Port Pendennis America’s Cup Challenge. 

N91-22527/6/GAR 150,411 
KENTUCKY 


Water Resources Data for Kentucky, Water Year by 
PB91-202622/GAR 149,183 


September 15,1991 KW-75 


151,066 


150,735 





KERN COUNTY (CALIFORNIA) 

Kit fox experimental studies at the Naval Petroleum Re- 

serves in California. 

DE91010731/GAR 150,104 
KERNFORSCHUNGSANLAGE JUELICH 

KFA Juelich Jahresbericht 1986/87. (KFA Juelich annual 

— 1986/87). 

91756207/GAR 

KETENES 

Poly(Ketene) (PKT). 

AD-A235 032/0/GAR 
KETONES 


Enolboration-1. 
as a Convenient 


147,745 


148,422 
lohexyichloroborane / Triethylamine 
"Neagent for Enolboration of Ketones 


and Carbonyl atives. 
AD-A235 111/2/GAR 148,350 
KICKER MAGNETS 


Beam induced he: 
DE91011717/GAR 


KIDNEY FUNCTION TESTS 
Effect of Combined Treatment with Potassium Dichro- 
mate and Maleic Acid on Renal Function in the Rat. 
AD-A235 375/3 149,802 


Alterations in Renal Function of Male and Female Rats 

Exposed to Maleic Acid. 

AD-A235 391/0 
KIDNEYS 

Effect of Combined Treatment with Potassium Dichro- 

mate and Maleic Acid on Renal Function in the Rat. 

AD-A235 375/3 149,802 
KINETIC ENERGY PROJECTILES 

Aerodynamics of a 0.60 Caliber Electromagnetic Projec- 


tile. 
AD-A234 660/9/GAR 150,462 


Effect of Sabot Wheelbase and Position on the Launch 
yey ics of Fin-Stabilized Kinetic Energy Ammunition. 
AD-A234 945/4/GAR 150,451 


KINETICS — 


of ferrite magnets. 
a s 150,731 


149,803 
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LAND DISPOSAL RESTRICTIONS 
Obtaining from the dards of the 
— Land Disposal Restrictions. Environmental Guid- 


DE91009495/GAR 

LAND MANAGEMENT 
NASA Applications Project in Miami County, Indiana. 
N91-22608/4/GAR 150,121 
Winter Use Plan: Envi 1A 
PB91-194027/GAR 

LAND POLLUTION 
Of volatile orgarie compounds i sol 

ic Compounds in soi 

BEo1010075/ GAR 

Release investi 


ition report for underground storage 
= —. -U es uitaing 9720-13, Oak Ridge Y-12 plant, 


idge, Ten 
DE91011 542/GAR 149,203 
Cooperative research projects of the Institute of Hydro- 
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as Potential Bioindication of Exposure to Kraft Mill Effiu- 


ent. 
PB91-199893/GAR 
Mossy FIBER 


149,174 
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149,631 


of Synapti 
Synapse. 
ht A234 MOOG fosy rs 


ae 
Indeed Motivated by Their Bonuses. 
PROT. 11/GAR 147,735 


MOTOR ane 
Effect of Electron Radiation on Aggressive Behavior, Ac- 
tivity, and Hemopoiesis in Mice. 
AD-A235 384/5/GAR 149,737 
Effects of 2,4-Dithiobiuret on Sensory and Motor Func- 
tion. 
PB91-200220/GAR 149,806 
MOTOR bine = me err 





(P epeune oF the Suwa engine for Stor veniciee) ~~ 
DE90706022/GAR 148,563 
MOTOR VEHICLES 

Guidelines no. 3 for extra-heavy oversize/overweight per- 


mits. 
MIC-91-03382/GAR 151,138 


MOUND LABORATORY 
urns — of the DOELAP Calibration Facility 


(Building 45). 
DE91010047/GAR 149,029 
MOUTH MUCOSA 
In vitro Penetration of Tritium-Labelled Water (THO) and 
eee (a Red Tide Toxin) through Monkey Buccal 


lucosa and Skin. 
ADASSE 048/6/GAR 149,791 


ae ane ACID 
Effect of beta-Cyclodextrin on Mucochlioric Acid and 3- 
loro-4-(dichloromethyl)-5-hydrox-2(5H)-furanone. 
PB91 200208 GAR 148,267 
MULLITE 
Residual stress calculations in whisker-reinforced ceramic 


MUTAGENS 


DE91011163/GAR 
MULTI-ELEMENT ANALYSIS 


149,367 


Analisis multielemental por activacion neutronica de sedi- 

suantee. Gul Gallo do hea tata, Gadiucomenes 

Sa ee ee ee 

DE91623298/GAR 
MULTIGRID METHODS 


Characteristics of 3D Turbulent Jets in Crossflow. 
N91-22536/7/GAR 


MULTIPHASE FLOW 
Turbulence Modulation in Homogeneous Dilute Particle- 
Laden Flows. 
AD-A235 136/9/GAR 147,763 
MULTIPHOTON IONIZATION 
Studies of Enhanced lonization 
Ryn rear Multiphoton 
ener 21 Gan 148,354 
ae electromagnetic fields. 
622984/ 


150,435 


147,802 


beste 150,786 


Enhanced Multiphoton a bee of 
the GeF and GeCi Radicals from 400-500 

PB91-203281 148,395 
MULTIPLICATION 


Parallel Matrix Multiplication on Transputer Networks: 
Performance and Estimation. 
PB91-207886/ 148,671 





Dri Multip Compilation of Numeri 

Problems. 

AD-A234 653/4/GAR 148,604 

be Algorithms for Synchronization in Large-Scale 
Multiprocessors. 

AD-A234 985/0/GAR 148,630 


Distributed Shared Memory Scheme for Multiprocessors. 
PB91-207852/GAR 148,620 


Model for Performance Prediction of Passing 
Multiprocessors Achieving Concurrency by De- 
composition. 

PB91-207878/GAR 148,670 
bene eet Loop Transformations for Distrib- 
PB91 pesto 148,672 
Loop P: for Distributed tmanene Multiprocessors 


as Unimodular Transformations. 
PBI -207902/GAR 148,673 


AD-A234 895/1/GAR 

MUNICIPAL WASTES 
Status of activities of the International Expert Working 
Group on Municipal Solid Waste Incinerator Residues, 
November 1990. 
DE91767293/GAR 148,879 
Svensk Se ee ee | En framtidsstudie i scenarioform. 


— waste . A future scenario). 
'91772032/GAR 


149,115 
MUSCARINIC ANTAGONIST 
Effects of ay oy 116, a Cardioselective Muscarinic An- 
— on the Negative Inotropic Action of Acetyicho- 
AD-A234 621/1/GAR 
MUSCARINIC RECEPTOR FUSION PROTEINS 
— Receptor Fusion Proteins and Subtype-Specif- 
Antisera. 
PAT. APPL-7-654 971/GAR 149,613 
MUSCARINIC RECEPTORS 
= Receptor Fusion Proteins and Subtype-Specif- 
Antisera. 
PAT-APPL.7-654 971/GAR 149,613 
MUSSELS 


149,674 


Carci of Black Rock Harbor Sediment to the 
Eastern ona and Trophic Transfer of Black Rock 
Harbor Carcinogens from the Blue Mussel to the Winter 


lounder. 
PB91-196600/GAR 149,164 
= 
arietal description of Forge oriental mustard. 
MiC-91-08410/GAR 
MUSTARD AGENTS 
Development of a Screening Procedwe fer Use in the 
Evaluation of Topical Pro after ge with 


AD-AzS4 84 /0/GAR 149,831 


Molecular Basis for the Response of Poly(ADP- 
Rib) P. and NAD Metabolism to DNA Damage 
justard Alkylating Agents. 
AD-A235 314/2/GAR 149,834 
MUTAGENS 
Interaction ba — a. _ Soon Active 
in Human and 


Rodent Cells. 
AD-A234 747/4/GAR 149,735 


Potentiation 0 2,6-Dinitrotoluene Genotoxicity in Fischer 
344 Rats by Pr with P phenol. 
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AD-A235 140/1/GAR 149,048 
Cytogenetic Studies of Ethyl Acrylate Using C57BL/6 


Mice. 
PB91-200246/GAR 149,808 


MUTATION 
DNA Sequence Analysis of Revertants of the ‘hisD3052’ 
Allele of ‘Salmonella typhimurium’ TA98 Using the Polym- 
erase in Reaction and Direct Sequencing: Application 
to 1-Nitropyrene-induced Revertants. 
PB91-200329/GAR 

MUTATIONS 
Studies of Mutant Hemoglobins to Define Types of Modi- 
fications Useful in the Design of Blood Substitutes. 


AD-A234 997/5/GAR 149,598 


it of , Mashbean and lentil through 
induced mutations and conventional techniques. 
147,874 
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DE91622587/GAR 
Evaluation of early maturing and high nme | mutants/ 
varieties and improved germplasm of cotton through the 
use of induced mutations and hybridization. 

DE91622588/GAR 147,875 
Evolution of yak — chickpea varieties, having im- 
proved — disease resistance, through in- 


duced mi 
De2600/GAR 
fement of rice through induced mutations. 
OF 91622591/GAR 147,877 
Enhancement of Nitrogen Fixation with ‘Bradyrhizobium 
japonicum’ Mutants. 
PATENT-5 021 076 
N-ACYLIMINIUM IONS 
— ‘N’-Acyliminium lons in the Synthesis of alpha- 


ino Acids. 
PBST: 199273/GAR 
N CODES 
Evaluation of NASHUA/NASTRAN performance at Los 


lamos. 
DE91011196/GAR 150,439 


Application of the distortion method to validation of the 
code NUMEL for boiler dynamics and control - an interim 


r . 
DE91622704/ GAR 


N-REACTOR 
Physics and Instruments Laboratory monthly report, Feb- 
3 


ruary 1963. 
DE91011353/GAR 150,305 
NAD 
Molecular Biology Basis for the Response of Poly(ADP- 
Rib) Polymerase and NAD Metabolism to DNA Damage 
Caused by Mustard Alkylating Agents. 
AD-A235 314/2/GAR 149,834 
NAD(+ )-NADH Modelling Studies: An Enzymatic and 
Chemical Approach. 
N91-22699/3/GAR 
NAKHLA METEORITE 
iy gg Origin of Rust in the Nakhla Meteorite (Ab- 
stract Only). 
NOt- -23007/8/GAR 
NAKHLITE METEORITES 
Volatile Compounds in Shergottite and Nakhlite Meteor- 
ites (Abstract Only). 
N91-22993/0/GAR 147,945 
NANOCOMPOSITES 
Magnetic Properties of Iron/Silica Gel Nanocomposites. 
PB91-204073 149,358 
NAPHTHALENES 
Monitoring of Naphthalene Catabolism by Biolumines- 
cence with nah-lux Transcriptional Fusions. 
AD-A235 319/1/GAR 
NARCOTICS 
OCONUS Counternarcotic Campaign Planning. 
AD-A235 081/7/GAR 
NASA PROGRAMS 
NASA Earth Science and Sgn Division: The Pro- 
am and Plans for FY 1988-1989-19: 
91-22605/0/GAR 148,067 
Publications of the Exobiology Program for 1989: A Spe- 
cial Bibliograph’ 
N91-22715/7/GAR 151,100 
Office of Space Science and Applications een Plan, 
1990: S ) meen for Leadership in Space Through Excel- 
lence ience and Applications. 
N91 22928/6/GAR 
NASA Gateway Requirements Analysis. 
N91-22935/1/GAR 
Biomedical Applications of NASA Technology. 
N91-23028/4/GAR 
NASA SPACE PROGRAMS 
Report of the Advisory Committee on the Future of the 
US Space Program. 
N91-22182/0/GAR 
NASA-Johnson Space Center. 
N91-22938/5/GAR 
NATIONAL AIRSPACE SYSTEM 
Flight Service Automation System (FSAS) Model 1 Full 
1FC) ational Test and Evaluation (OT/ 
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NATIONAL AMBIENT AIR QUALITY STANDARDS 
Review of the National Ambient Air Quality Standards for 
Lead: Assessment of Scientific and Technical Informa- 


tion. 
PB91-206185/GAR 149,019 
Application of Utility Theory to the Valuing of Air Pollu- 
tion-Related Health Effects: Three Proposed Pilot Studies 
on Subjective J ments of Asthma. 
PB91-206318/GA 149,038 
NATIONAL ENVIRONMENTAL POLICY ACT 
Supplement analysis of ti lic waste ch 
tion and repackaging activities at the Idaho National En- 
geowna ig Laboratory in support of the Waste Isolation 
ilot Plant test program. 
DE91010635/GAR 149,067 
NATIONAL ENVIRONMENTAL POLICY ACT OF 1969 
National Environmental Policy Act Handbook. 
PB91-194050/GAR 
NATIONAL GOVERNMENT 
Federal Occupational and Career Information System 
(FOCIS), Version 2.0. Installation Guide. 
PB91-187047/GAR 147,737 
Energy Efficiency in the Federal Government: Govern- 
ment by Good Example. 
PB91-197905/GAR 148,960 
Federally Funded Research: Decisions for a Decade. 
PB91-198101/GAR 147,757 
Federal Occupational and Career Information System 
Roy (Compressed Version 2.0 - IBM 3 1/2-inch, 
20K) (for ama 
Peo! -507582/GAR 147,739 
Federal Occupational and Career Information System 
(FOCIS) (Compressed Version 2.0 - IBM 5 1/4 inch, 
360K) (for Microcomputers). 
PB91-507814/GAR 147,740 
NATIONAL GUARD 
Roundout Program: Is It Still Valid. 
AD-A235 008/0/GAR 
NATIONAL SECURITY 
Third World Conflict and American Response in the Post- 
Cold War World. 
AD-A234 652/6/GAR 
Toward the Defense of Australia. 
AD-A234 907/4/GAR 
National Will: 
Strategy. 
AD-A234 908/2/GAR 148,118 
camry Education Deficit: Corrosion of Our National Se- 
nderpinnings. 
AD- Koga 980/1/GAR 
NATIONAL STRATEGY 
National Will: Achilles Heel in United States National 


Strategy. 

AD-A234 908/2/GAR 
NATIONAL WILL 

National Will: 


trategy. 
AD-A234 908/2/GAR 
NATO 
U.S. Forces in Europe: Maintain or Reduce. 
AD-A234 544/5/GAR 
Logistics in a Multinational Corps. 
AD-A234 983/5/GAR 
NATURAL AREAS 
Biological inventory and evaluation of the Credit Forks 
Area of Natural and Scientific Interest. 
MIC-91-02961/GAR 150,108 


Use of the Alaksen National Wildlife Area by waterfowl, 

1973-87. 

MIC-91-03121/GAR 
NATURAL COLORS 


Introduction to the World of Natural Colour. 
PB91-207936/GAR 


NATURAL DRAFT COOLING TOWERS 
Study plan for conducting a section 316(a) demonstra- 
tion: K-Reactor cooling tower, Savannah River Site. 
DE91011052/GAR 149,153 
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ere age pen aspec- 
oe Appendices. “Catahvie c yo Ramen natural gas: 
Technological aspects. Appendices). 

DE91767253/GAR 148,532 


Modelling and chemical reactions. Reaction rate survey 
for natural gas combustion. 
DE91771924/GAR 148,533 


Projects Within the Center for Advanced Materials. 
Annual Report, June 1, 1989-May 31, 1990. 
PB91-205716/GAR 149,379 
Fundamental Accuracy of a Microcalorimeter for the Con- 
tinuous Measurement of the BTU Content of Natural Gas. 
Final Report, November 1989-October 1990. 
PB91-206375/GAR 


ag oy! ibustion of Meth Final Report, January 
1986-May 30, 1990. 
Paot. 206391/GAR 148,536 


Development of a Submerged fone, gamers 
System. Annual Report, January-December 1 


148.916 





PB91-206433/GAR 149,402 


Helium Isotopic Constraints on Terrestrial Degassing and 
the Transcrustal Transport of Mantle Methane. Final 
Report January 1991. 

PB91-206458/GAR 150,038 


Development of a Data Base for Advanced Processes to 

Remove Carbon Dioxide from Subquality Gas. Annual 
eport, September 1989-August 1990. 

PB91-206623/GAR 148,917 


Statistics a _— Natural Gas Pipeline Companies, 


1989 (FER 
PB91 COTaTSTGAR 148,919 


NATURAL GAS DEPOSITS 
Mechanical properties and — of seal-forming litho- 
logies. Technical progress report No. 1, September 15, 
1990-March 15, 1991. 
DE91010741/GAR 150,010 


Establishment of an oil and gas database for increased 
recovery and characterization of oil and gas carbonate 
reservoir heterogeneity. (Progress report), January 1, 
1991-March 31, 1991. 

DE91011033/GAR 150,067 
Production Management Techniques for Water-Drive Gas 


Reservoirs. Review of Northeast Hitchcock Field: Geolog- 
ic Interpretation. Annual Report, August 1-December 31, 


1990. 
PB91-206367/GAR 150,098 


Geologic and veto Controls on the Occurrence and 

Any me Bn Coalbed Methane, Fruitland Formation, 

San Juan Basin. Topical Report, August 1987-July 1990. 

PB91-206425/GAR 1. 
NATURAL GAS FUEL CELLS 

Impact of Fundamental Technical improvements to Natu- 

ral Gas Fuel Cells. Final Report. 

PB91-206615/GAR 148,946 

NATURAL GAS INDUSTRY 

Waste minimization in the oil and gas exploration and 

production industry. 

DE91010904/GA\ 149,106 


European economic integration and the prospects for 
natural gas. 
148,953 


g 
DE91767255/GAR 


NATURAL LANGUAGE 
Planning Multisentential English Text Using Communica- 


tive Acts. 
AD-A234 857/1/GAR 148,069 
oe Artificial Intelligence Consortium (NAIC). 
Volume 2. Discussing, Using, and Recognizing Plans. 
AD- A234 881/1/GA 148, 
User’s Guide to the TEXPLAN System. 
AD-A235 353/0/GAR 

NATURAL LANGUAGE (COMPUTERS) 
Cross-Fertilization of Earley and Tomita. 
N91-22755/3/GAR 

NATURAL RADIOACTIVITY 
Intercomparison of measuring and evaluation methods 
for environmental radiations. 
DE91772227/GAR 

NATURAL RESOURCES 
Environmentally significant areas in the Fredericton Plan- 
ning Region of New Brunswick. 
MIC-91-03025/GAR 149,625 


He rt of the Science and Protection Task re 
-91-03070/GAR 150,111 


Conservation See ad Workshop: Proceedings (1989: 
Winn 
3109/GAR 150,114 


, 


149,924 


148,076 
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NATURAL RESOURCES INFORMATION SYSTEM 
Natural Resources Information System for the State of 
Oklahoma. Quarterly technical progress report, October 
1, 1990-December 31, 1990. 
DE91008931/GAR 
NATURAL RESOURCES MANAGEMENT 
Kit fox experimental studies at the Naval Petroleum Re- 
serves in California. 
DE91010731/GAR 150,104 
= fox population trends at the Naval Petroleum Re- 
rves in California. 
DE91010764/GAR 
Winter Use Plan: Environmental Assessment. 
PB91-194027/GAR 150,125 
Ecological Surveys of Forest Service Research Natural 
Areas in California. 
PB91-198614/GAR 
NATURAL SATELLITES 
Giant Planets and Their Satellites: What Are the Relation- 
ships Between Their Properties and How They Formed. 
N91-22972/4/GAR 147,988 
NAVAL AVIATION 
Naval Aviation: Navy A-12 Aircraft Funding Status. 
AD-A235 159/1/GAR 149,863 
NAVAL BUDGETS 
Department of the Navy Justification of Estimates FY 
1992/FY 1993 Budget Estimates Submitted to Congress 
February 1991, Operation and Maintenance, Marine 


Corps. 
AD-A234 537/9/GAR 149,838 


150,008 
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Department of the Navy FY 1992/FY 1993 Budget Esti- 
- Real Property Maintenance and Minor Construc- 


AD-A235 378/7/GAR 149,873 
Department of the Navy Justification of Estimates FY 


1992/FY 1993 Budget Estimates Submitted to ress 
February 1991, Operation and Maintenance, omy tor 


% 

AD-A235 379/5/GAR 149,874 
Dapertnent of the Navy FY 1992/FY _1993 a nord 
mates 
ane ag | 1991, Research, Development, Test a ~4 


tion, Navy. 

AD ASSS 380/3/GAR 

me ope 
of Gorbachev's Politics on Soviet Navy Missions. 

AD ADSe 826/6/GAR 149,895 
NAVAL OPERATIONS 

Naval Arms Control: The Backdrop of History. 

AD-A235 185/6/GAR 48,091 


P ives on U.S. Navy and Marine Corps Presence in 
the Gulf. 
AD-A235 415/7/GAR 
Naval Arctic Manual. ATP 17(A). 
PB91-193920/GAR 

NAVAL PERSONNEL 
Office of Civilian Personnel aeons Survey of Navy 
Civilian Attitudes December 1989: Findings. 

AD-A234 550/2/GAR 147,730 
Officer Career Development: Factors that Predict Sub- 
specialty Decisions and Proven-Subspecialty “ae. 
AD-A234 874/6/GAR 149,945 
Promotional Guide for Navy Family Service Centers. 
AD-A235 244/1/GAR 149,964 


Officer Career Development: Measures and Samples in 
the 1981-1989 Research Program. 
AD-A235 294/6/GAR 149,966 


poe nearer of Navy Personnel Geographic Stability or 
lomesteading’ in the 1980s. 
AD ASS 316/7/GAR 
NAVAL PLANNING 
Department of the Navy Exploratory Development (6.2) 
FY1992/3 Investment Strategy. 
AD-A235 113/8/GAR 
NAVAL RESEARCH 
a of the Navy PY. 1992/FY _1993 Budget Esti- 
D to ress 
February 1991, Research, Development, Test and Eval- 


uation, Navy. 
{AD-A235 380/3/GAR 149,970 


NAVAL TRAINING 
Field Survey of Videoteletraining Systems in Public Edu- 
cation, Industry, and the Military. 
AD-A234 875/3/GAR 
NAVAL WEAPONS 
Naval Arms Control: The Backdrop of History. 
AD-A235 185/6/GAR 


NAVIER-STOKES EQUATION 
Power-on Performance Predictions for a Complete Ge- 
neric Hypersonic Vehicle Configuration. 
N91-22079/8/GAR 151,053 
Numerical Flux Formulas for the Euler and Navier-Stokes 
Equations. 2: Progress in Flux-Vector Splitting. 
N91-22084/8/GAR 147,775 


Development of a Grid-independent Approximate Rie- 


mannsolver. 
N91-22090/5/GAR 147,781 
cements of Thrust Vectoring by Navier-Stokes Solu- 


Nor. -22092/1/GAR 


Computation of Viscous Blast Wave Flowfields. 
N91-22512/8/GAR 50,467 


Fourier-Chebyshev Pseudospectral Method for Solving 
aay 3-D Navier-Stokes Equations in Cylindrical Cav- 


Net -22533/4/GAR 150,510 


NAVIER-STOKES EQUATIONS 

penne pel of an adaptive multigrid algorithm for a 
class of flow problems. 
DE91010795/GAR 150,499 


Grid sensitivity in low Reynolds number hypersonic con- 
tinuum flows. 
DE91010875/GAR 151,052 


Computational fluid dynamics for defect control in semi- 
conductor processing. 
DE91011234/GAR 148,804 


Numerical simulation of a viscous vortex ring interaction 
with a density interface. Revision 1. 
DE91011532/GAR 147,769 


New Diffusing-Vortex Numerical Scheme for Solving In- 
compressible Navier-Stokes Equations. Phase 1 Report. 
PB91-199802/GAR 150,513 
Implementation and Analysis of an Algorithm Oriented 
Processor for Solving the Navier-Stokes Equations. 
PB91-205815/GAR 150,515 
NAVIGATION AIDS 
Metamorphoses of ONAV Console Operations: From Pro- 
totype to Real Time Application. 
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NAVY EXPLORATORY DEVELOPMENT PROGRAM 
Department of the Navy Exploratory Development (6.2) 
FY1992/3 Investment Strategy. 

AD-A235 113/8/GAR 
NEAR INFRARED ABSORBING 
Infrared agree | 
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anes. 
AD-A234 595/7/GAR 

NEAR ULTRAVIOLET RADIATION 
Protection against UVA-induced photooxidative damage 
in mammalian cell lines expressing increased levels of 
metallothionein. 
DE91010791/GAR 

NEGATIVE IONOTROPIC RESPONSE 
Effects of AF-DX 116, a Cardioselective Muscarinic An- 
— on the Negative Inotropic Action of Acetyicho- 


AD-A2GA 621/1/GAR 


NEGATIVE RESISTANCE DEVICES 
Undersoekning av Negativa Differentiella Resistansomra- 
den i |V-Karakteristiken hos Sil-xGex/Si Heterostruktur 
Bipolaera Transistorer (Investigation of Negative Differen- 
tial Resistance Regions in the !V-Characteristics of Si1- 
xGex/Si Heterojuction Bipolar Transistors). 
148,814 


149,739 


149,674 


PB91-199430/GAR 
NEODYMIUM LASERS 
a of large aperture third harmonic frequency con- 
version 0} high power Nd:glass laser systems. 
DE9101 1524/GAR 150,534 
NEON 20 REACTIONS 
Orbiting: toward a unified model of nucleus-nucleus colli- 
sion or excitation of nuclear molecular states in heavy ion 
collisions. 
DE91011375/GAR 
NEON COMPLEXES 
Investigation of Internal Rotor Dynamics of NeDCI and 
ArDC! via Infrared Absorption Spectroscopy. 
PB91-204024 
NEON IONS 
Large electron polarization of H-like (sup 20)Ne-ions tra- 
versing Gd foils at very high velocities. 
DE91756668/GAR 
NEOPLASM METASTASIS 
Therapeutic Application of an Anti-invasion Compound. 
PAT-APPL-7-637 145/GAR 149,685 
Use of Heterocyclic Amides to Inhibit Tumor Metastasis. 
PATENT-5 010 080 149,687 
NEOPLASMS 
Accelerator neutron source for BNCT. Progress report. 
DE91011070/GAR 149,574 
NEPTUNE PLANET 
Properties of planetary fluids at high shock pressures and 
temperatures. 
DE91011195/GAR 147,938 


Large Scale Motions of Neptune’s Bow Shock: Evidence 

for Control of the Shock Position by the Rotation Phase 

of Neptune’s Magnetic Field. 

N91-22954/2/GAR 
NEPTUNIUM 

Tables and figures from JNDC Nuclear Data Library of 

fission products, Version 2. 

DE90004490/GAR 150,677 
NEPTUNIUM 237 

Diffusion experiment of a radionuclide in granitic rock 


cores. 
DE91772223/GAR 

NEPTUNIUM 237 TARGET 
Temperature-dependent Bondarenko factors for (237)Np, 
(241)Am, and (243)Am. 
DE91011254/GAR 

NERVE AGENTS 
Stagewise, Group Sequential Experimental Designs for 
pe are magmas One-Sampie and Two-Sample Com- 


pari 
AD-A234 713/6/GAR 149,827 


Nerve Agents: Approaches to Treatment/Pretreatment. 
AD-A234 838/1/GAR 149,830 
NERVE CELLS 
Parallel Processing and Learning: Variability and Chaos in 
Self-Organization of Activity in Groups of Neurons. 
AD-A234 589/0/GAR 149,630 
Neuron-Specific Protein F1/GAP-43 Shows Substrate 
Specificity for the Beta Subtype of Protein Kinase C. 
AD-A234 615/3/GAR 149,585 
Properties and Distribution of Single Voltage-Gated Calci- 
um Channels in Adult Hippocampal Neurons. 
AD-A234 750/8/GAR 149,517 


Differential Modulation of Single Voltage-Gated Calcium 
— by oe and Adrenergic Agonists in Adult 


Hippocampal Neuri 

AD-A234 ¥64/9/GAR. 149,632 
Induction of Long-Term Potentiation at Hippocampal 
Mossy-Fiber Synapses Follows a Hebbian Rule. 
AD-A234 789/6/GAR 

NERVES 
Possible Mechanism for Denervation Effect on Wound 
Healing. 
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NEUROTRANSMITTERS 


AD-A235 214/4/GAR 


NERVOUS SYSTEM 


Comparative Study of Histamine Immunoreactivity in 
Nervous Systems of Aplysia and Pleurobranchaea. 
AD-A234 763/1/GAR 


Comparison of Screening Approaches. 
PB91-199851/GAR 


NET TOKAMAK 
Cross-section uncertainty study of the NET shielding 
blanket. 
DE91622101/GAR 

NETWORK ANALYSIS (PLANNING) 
Improving intercity freight routing with a tactical planning 
MIC-91-02931/GAR 149,490 
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NETWORK INTERFACE UNITS 
Evaluation Plan for Space Station Network Interface 


Units. 
NST: 22352/9/GAR 


NEURAL ALIASING 
Receptoral and Neural Aliasing. 
AD-A235 220/1/GAR 
NEURAL a, 
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AD-A235 003/1 ty 
NEURAL NETS 
pe Modular Neural Networks with Local Representa- 
io Control ic Systems. 

AD-AZa4 700/3/GAR 148,698 
Artificial Neural System for Object Classification and Ori- 
entation Estimation. 

148,717 


149,698 


AD-A234 936/3/GAR 


Ack 


d Neural C 
AD-A235 075/9 148,607 


Integration of Neur and Computational Analy- 
ses of the Neural Network Essentials for Conditioned 
Taste Aversion. 
AD-A235 164/1/GAR 149,702 
Monitoring Shuttle Electrical Systems Using Artificial 
Neural Networks. 
N91-22247/1/GAR 150,988 
1991 Goddard Conference on Space Applications of Arti- 
ficial Intelligence. 
N91-22769/4/GAR 151,104 
Preliminary Results of Investigations into = Use of Artifi- 
cial Neural Ne S$ for ting Gas Chromato- 
graph Mass Spectra of Remote Sampies. 
N91- 22793/4/GAR 150,916 
Texture Classification and Segmentation Based on 
Neural Network Methods. 
N91-22819/7/GAR 148,696 
Biological Neural Networks as Model Systems for De- 
igning Future Parallel Processing ers. 
N91-23027/6/GAR 
NEURAL NETWORKS (COMPUTER SCIENCE) 
Neural and optical neural networks. 
MIC-91-03503/GAR 
NEUROCHEMISTRY 
Behavioral and Neurochemical Changes in Rats Dosed 
isopropylfluorophosphate. 





148,136 
149,709 


Repeatedly with Dii 
PB91-200238/GAR 
NEURONS 
Etude des Proprietes des Cellules Nerveuses et Lo ne 
eee es Composes Possedant des 
Activities Anticonvul ts li —— 
of Nervous and Lymphocytic. i] Properties in Relation 
— with Anti-Convul: 


149,807 





to ey sive and Anti-Cholin- 


Poot. 19951 19951 'S/GAR 149,693 


Etude des Mecanismes Centraux mis en Jeu au Cours du 
hag eo oe (Study of the Central Mechanisms Invoived 


Peer 7 199880/GAR 149,634 


NEUROPEPTIDES 
Role of Ni id Persi Virus Infections of 
the Central Nervous en 
AD-A235 248/2/GAR 149,569 
NEUROPHYSIOLOGY 
Approche Psychologique et pee ey eee ao des 
Troubles Cognitifs des Toxicomanes (Psy and 
es nt of Cognitive Disturb- 


in Drug A 
PB91-199570/GAR 148,116 


NEUROREGULATORS 
Phenomenes Mnesiques et Neurotransmission: Etude 
des Modes et Sites d’Action du Gamma-L-Glutamyl-L- 
Aspartate au Niveau du Systeme Nerveux Central 
(Memory and Neurotransmission: A Study of the Modes 
and Action Sites of Gamma-L-Glutamyl-L-Asparatate in 
System). 
149,548 





the Central Nervous 
PB91-199521/GAR 

NEUROTRANSMITTERS 
Acetylcholine Binding by a — Receptor: Implica- 
tions for Biological Recognition. 
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mee a paietaasil 
eed to Decision Making. 


149,516 


itive Learni 
AD AZSS 976/9/ 149,711 
Role of ang in the Actions of gamma-aminobu- 
tyric acid (Gaba) on Membrane Conductances, Currents, 
and pH Regulation in Excitable Cells. 
N91-22701/7/GAR 149,546 


NEUTRAL ATOM BEAM INJECTION 


KEYWORD INDEX 


DE91622928/GAR 


NEUTRON DOSIMETRY 
Long Duration Exposure Facility. 
AD-A235 174/0/GAR 151,091 
Active personnel dosimeter: APFEL enterprises super- 
heated drop detector. Revision. 
DE91011761/GAR 


NEUTRON EMISSION 


150,376 


149,750 





Network-based Macintosh serial host interface program. 
DE91011135/GAR 148,638 
NEUTRAL ATOM DEBROGLIE WAVE INTERFEROMETRY 
Neutral Atom Sete interferometry. 
AD-A234 624/5/GA' 
NEUTRINO-NUCLEON INTERACTIONS 
Alpha Cubed sub S Corrections to the Bjorken Sum Rule 
for Polarized Electroproduction and to the Gross-Liewel- 


lyn m Rule. 
N91 ~22830/5/GAR 150,819 


Determination of alpha(S) from the Transverse Momenta 
of Hadrons Produced in Neutrino and Antineutrino Inter- 


actions. 

N91-22845/2/GAR 
NEUTRINO OSCILLATION 

Measuring the quark contribution to the proton spin 


H 
through (nu)p yields (nu)p. 
DE91011391/GAR 


Neutrino oscillations in the early universe. 

DE91622145/GAR 
NEUTRINO-PROTON INTERACTIONS 

Measuring the quark contribution to the proton spin 

through (nu)p yields (nu)p. 

DE91011391/GAR 
NEUTRINOS 

Lepton flavour symmetry and the neutrino magnetic 


moment. 

DE91622146/GAR 150,771 
Astrophysics and Cosmology Confront the 17 keV Neutri- 
no. 


N91-22981/5/GAR 
NEUTRON 
Small-Angle Neutron Scattering of Blends of Cross- 
Linked and Linear Polystyrene. 
PB91-194688 
NEUTRON ABSORBERS 
Integrity of neutron-absorbing components of LWR fuel 


systems. 
DE91010314/GAR 150,340 


NEUTRON ACTIVATION ANALYSIS 
Analisis multielementa! por activacion neutronica de sedi- 
mentos del Golfo de Ana Maria. (Multielemental analysis 
by neutron activation of sediments in the Ana Maria Gulf, 


Cuba). 
DE91623298/GAR 


NEUTRON CAPTURE 
Exchange Currents in Low-Energy Nucleon Capture by 


He. 
PB91-199257/GAR 


NEUTRON CAPTURE THERAPY 
Accelerator neutron source for BNCT. Progress report 
and Proposed research objectives. 
DE91011038/GAR 149,573 
Accelerator neutron source for BNCT. Progress es 
DE91011070/GAR 574 
NEUTRON CROSS SECTIONS 
Translation of selected papers published in Yadernye 
Konstanty (Nuclear Constants 3, 1987). 
DE91622181/GAR 
Cross-Section M 
Standard Neutron Field. 
pein eR 


150,517 


150,821 


150,706 


150,770 


150,706 


150,825 


148,448 


150,435 


150,836 


150,776 


its in the Ir iate-Energy 


150,852 
Spectrum-Averaged s-Section Measurement of 
en nt NICO FIn . “the (252)Cf Fission Neutron 
PB91- 203406 

NEUTRON DETECTORS 


Concept of Usin m9 the Deep River and Kerguelen Neutron 
Monitors as a ‘Flagship’ Stations for Ground-Level Solar 
Cosmic Ray Events. 

148,008 





150,853 


AD-A235 394/4/GAR 


NEUTRON DIFFRACTION 
NATO Advanced Research Workshop on Measurement 
of Residual and Applied Stress Using Neutron Diffraction 
Held in Oxford, England on 18-22 March 1991. 
AD-A235 103/9/GAR 149,392 


A ye and chemistry of materials from neutron diffrac- 


and spectroscopy 
Dest 621865/GAR 


Polarised neutron study of flux 
HoBa2Cu307. 
DE91749074/GAR 


NEUTRON DIFFUSION EQUATION 
Issues in developing parallel iterative algorithms for solv- 
ing partial differential equations on a (transputer-based) 
distributed parallel computing system. 
DE91622927/GAR 


150,615 
line pinning in 


149,340 


150,375 


TRIHEX-3D: A ae diffusion ous code for hex- 
agonal lattice cor: with ai 





KW-92 VOL. 91, No. 18 


it of double differential neutron emission 
cross sections at 14.1 MeV for Ca, Mn, Co and W. 
DE90008106/GAR 

NEUTRON FLUX 
TRIHEX-3D: A multigroup — theory | code for hex- 


Bore22908/GAR * - 


NEUTRON REACTIONS 
Nuclear cross section calculation system with simplified 
input-format. Version 2, (SINCROS-I!) 
DE90008002/GAR 150,678 


Evaluation of neutron nuclear data for (sup 3)He and 
(sup 4)He 

DE90008017/GAR 

Evaluation of neutron nuclear data for (sup 16)O. 
DE90008105/GAR 150,680 


Evaluation and testing of n + (sup — data for 
ENDF/B-VI in the keV and MeV energy regio aaline 
150,77 


DE91011417/GAR 
Temp Pp t Be [ (sup 
243)Cm, (sup 244)Cm, and (sup 245)Cm. 
DE91011778/GAR 150,743 
Translation of selected papers published in Yadernye 
Konstanty (Nuclear Constants 3, 1987). 
DE91622181/GAR 150,776 
DWBA calculation of the neutron angular distribution of 
(sup 7)Li(n,n’) reaction. 
DE91622182/GAR 150,777 
Progress report on nuclear data activities in India for the 
period January 1989 to June 1990. 
DE91622189/GAR 150,779 
in Yadernye 


150,788 


150,681 





150, 376 


150,679 


4 i, Rand. 


factors 
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Translation o' papers 
Konstanty (Nuclear Constants 3, 1988). 
DE91623087/GAR 

NEUTRON SOURCES 
Accelerator neutron source for BNCT. Progress report 
and Proposed research objectives. 
DE91011038/GAR 149,573 


Some concluding remarks about cold moderator develop- 


ment. 
DE91011170/GAR 


NEUTRON SPECTROMETERS 
Selection and calibration of proton detectors for use in 
the TANSY neutron spectrometer. 
DE91622813/GAR 

NEUTRON SPECTROSCOPY 
Physics and chemistry of materials from neutron diffrac- 
tion and spectroscopy. 
DE91621865/GAR 

NEUTRONS 
Low dose neutron late effects: Cataractogenesis. 
Progress report, July 1, 1991-June 30, 1992. 
DE91011020/GAR 149,744 
Etude experimentale des interfaces gaz-liquide par reflex- 
ions de neutrons. (Experimental study at gas-liquid inter- 
faces by neutron reflection). 
DE91740766/GAR 148,377 
Production and accuracy evaluation of standard group 
constants for safety analysis of radiation shiel ding. 
DE91772225/GAR 

NEUTROPHILS 
oe Chloramines and Neutrophil-Mediated Cyto- 


city. 

AD A335 137/7/GAR 
NEVADA 

Availability of Federally Owned Minerals for Exploration 

and Development in Western States: Nevada, 1985. 

PB91-193698/GAR 150,085 
NEVADA TEST SITE 

Geophysical modeling of the static water level. 

DE91011796/GAR 
NEW YORK BIGHT 

Response of the Habitat and Biota of the Inner New York 

Bight to Abatement of — Sludge Dumping: Third 

Annual ive Report, 1989. 

PB91-208199/GAR 
NEWBORN INFANT 

Gebruik van IRE-Medgenix Serum TSH IRMA voor de 

Proagee ¢ van TSH in Hielprikbloed van Pasgeborenen 

(Use of IRE-Medgenix Serum TSH IRMA for the Meas- 

urement of TSH in Bloodspots of Newborn Babies). 

PB91-199638/GAR 149,559 
NHDS (NATIONAL HOSPITAL DISCHARGE SURVEY) 

Detailed Diagnoses and Procedures, National Hospital 

Discharge Survey, 1988. 

PB91-205708/GAR 
NIAGARA RIVER 

Joint evaluation of upstream/downstream Niagara River: 

Monitoring data for the period April 1987 to March 1988: 

Final report. 





150,368 


150,783 


150,615 


50,383 


149,792 


150, 184 


149,193 


149,228 


MIC-91-03112/GAR 


NICKEL 
Inelastic Electron Scattering Study of Ni(111) Surface 


Phonons. 
AD-A235 061/9/GAR 148,344 


Surface Phonon Spectroscopy of Ni(111) Studied by In- 
elastic Electron Scattering. 
AD-A235 139/3/GAR 148,351 


Effet des solutes Si, Ge, Sb sur la germination des ca- 
vites et la migration des lacunes dans du nickel irradie 
aux electrons. (Effects of the solutes Si, Ge, Sb on cavity 
germination and vacancy migration in nickel irradiated 


with 
149,413 


149,157 


electrons). 
DE91749200/GAR 
eT of Primary Nickel in Market- -Economy Coun- 


Po} 50081 9/GAR a, 150,094 


NICKEL 58 TARGET 

Toward a unified dynamic model for heavy ion reactions: 

its of Br + Al and Ni + Mg at in- 

cident energies near 10 MeV/amu. 
DE91011374/GAR 


NICKEL ALLOYS 
Cyclic Deformation, Damage, and Effects of Environment 
in the Ni3Al Ordered Alloy at Elevated Temperature. 
AD-A235 168/2/GAR 149,423 
Grain Boundary Cavitation Processes in a Ni3Al Alloy at 
Elevated Temperatures. 
AD-A235 279/7/GAR 149,424 


a of _—— and continuum modelling of inter- 


alloy: 
DeS101 1088/GAR 148,372 


Study of Microstructural Characteristics of Ni-Based Su- 
peralloys at “oS Temperatures. 
N91-22432/9/ 149,447 


Slidi ing Wear a. of Nickel-Copper Composition-Mod- 
ulat vor on Steel. 
PB91-190025 149,416 


Crystalline and Glassy Phases of Transition-Metal - Me- 

talloid Systems. 

PB91-204156 
NICKEL ALUMINIDES 


Microstructure, Plastic Deformation and Mechanical Prop- 
erties of Mechanically Alloyed NiAl and NiAl Based 


Alloys. 
AD-A235 135/1/GAR 149,422 


Cyclic Deformation, Damage, and Effects of Environment 
in the Ni3Al Ordered Alloy at Elevated Temperature. 
AD-A235 168/2/GAR 149,423 


NICKEL BASE ALLOYS 
Processing and mechanical properties of Ni3Ai-based in- 
termetallic composites. 
DE91009932/GAR 


Hall-Petch hip and of fracture in B2 
compounds. Progress report. 
DE91010256/GAR 149,427 


Effet des solutes Si, Ge, Sb sur la germination des ca- 
vites et la migration des lacunes dans du nickel irradie 
aux electrons. (Effects of the solutes Si, Ge, Sb on cavity 
germination and vacancy migration in nickel irradiated 
with electrons). 

DE91749200/GAR 


NICKEL BIS (DITHIOLENE) POLYMERS 


Electroactive, Near infrared Absorbing Nickel 
Bis(dithiolene) Complex Polycarbonates and Polyureth- 


anes. 
AD-A234 595/7/GAR 


NICKEL COMPLEXES 
Electroactive, Near Infrared Absorbing Nickel 
— Complex Polycarbonates and Polyureth- 


AD-A234 595/7/GAR 


NICKEL/DIPHENYL-TETRAZENIDOBIS 

(TRIETHYLPHOSPHINE) 
Structure 
tetrazenidobie(wiethyiphoephine)nickel 
AD-A234 696/3/GAR 

NICKEL HYDROGEN BATTERIES 
Effect of LEO Cycling on 125 Ah Advanced Design IPV 
Nickel-Hydrogen Flight Celis. An Update. 
N91-22375/0/GAR 148,838 
Effect of KOH Concentration on LEO Cycle Life of IPV 
Nickel-Hydrogen Flight Celis. An Update. 
N91-22376/8/GAR 

NICKEL INTERMETALLICS 
Grain Boundary Cavitation Processes in a Ni3Al Alloy at 
Elevated Temperatures. 
AD-A235 279/7/GAR 

NICKEL IONS 
pears ne of Cs(sup + ), Sr(sup 2+ ) and Ni(sup 2+ ) 

in bitumen: a mechanistic model. 

DE91629216/GAR 

NICKEL TETRATHIOOXATE 
Surface Characterization of Electrically Conducting Nickel 
Tetrathiooxalate/Poly(vinyl alcohol) Composites. 
AD-A234 598/1/GAR 








150,703 
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148,408 


148,408 


1,4-Diphenyl-2- 
148,318 


148,839 


149,424 


150,274 


148,291 





NIGHT WARFARE 
int Training: A Better Way. 
AO AZSS 543/7/GAR . 
NIOBIUM 
Mechanical Behavior and Flow Mechanisms in Refractory 
Metal Composition. 
AD-A234 701/1/GAR 149,456 


Oxidation of TaBe12 and NbBe12 coatings on niobium. 
DE91011330/GAR 149,354 


Einkristallzuechtung von ce yes = oa Metallen im 
Ultrahochvakuum (Monocrystal Growth from High Liques- 
cent Metals under Ultrahigh Vacuum). 
N91-22902/1/GAR 
NIOBIUM OXIDES 
+ ony h = —— of niobia dopant UO2 fuel under reac- 
tivity ini accident conditions. 
DES 772176/GAR 
NIOBIUM SELENIDES 
Mesure de la conductivite thermique et du pouvoir ther: 
moelectrique de petits echantillons entre 1,5 K et 300 K. 
9 ication a l’etude de NbSe2-2H, de CePt2si2 et de 
YBa2Cu306,8. cseouenent of thermal conductivity and 
of small samples between 1.5 K 
and 300 K. — to the study of NbSe2-2H, Ce Pt2 


Si2 and YB ' 
DE91749198/GAR 
NIST (NATIONAL INSTITUTE OF STANDARDS AND 
LOGY) 


149,936 


149,458 


150,360 


149,341 


TECH 
NIST Support of the CALS Program: 1990 Synopsis. 
PB91-193821/GAR 149,878 
NITRATES 
Nitrate Risk a under Uncertainty. 
PB91-206789/G. 149,188 


Human Alveolar and Peritoneal Macrophages Mediate 
p ly of L-Arginine Oxidation to Ni- 
trite ¢ or Nitrate. 
PB91-206920/GAR 
NITRIC ACID 
Evaluation of the Guided Wave Model 200 Scanning 
Spectrophotometer for plutonium (VI) determination. 
DE91010296/GAR 148,237 
NITRIC OXIDE 
Time- and State-Resolved Measurements of Nitric Oxide 
Dimer Infrared Photodissociation. 
PB91-202846 
NITRITES 
Human Alveolar and Peritoneal Macrophages Mediate 
Fungistasis Independently of L-Arginine Oxidation to Ni- 
trite or Nitrate. 
PB91-206920/GAR 
NITROGEN 
Hyperpolarizabilities of Molecules with Frequency De- 
pendence and Electron Correlation. 
AD-A234 605/4/GAR 148,295 


Photoionization of the 4s0 Ground State of Atomic Nitro- 
en and Atomic Nitrogen 4s0-4p Oscillator Strengths. 
D-A235 256/5/GAR 48,279 

Low-Temperature Plasma Technol as Part of a 

Closed-Loop Resource Management System. 

N91-22174/7/GAR 

Nitrogen Gas Injection. Final Report. 

PB91-199091/GAR 150,087 

Microwave Spectrum and Molecular Structure of the N2- 

H20 Complex. 

PB91-203448 148,397 

NITROGEN DIOXIDE 

Meting van Stikstofoxiden in Drukke Verkeersstraten: No 

- a, Problem (Measurement of Nitr Oxide in 

wy Loaded Traffic Situations: No - NO2 Problem). 

Peer 199604/GAR 149,015 

NITROGEN FIXATION 

Study of the basis for the competitiveness of (ital Rhizo- 

bium japonicum) in the nodulation of soybean. Final 


report. 

DES! '91010704/GAR 149,657 
Enhancement of Nitrogen Fixation with ‘Bradyrhizobium 
japonicum’ Mutants. 
PATENT-5 021 076 

NITROGEN OXIDES 

Electrochemical abatement of pollutants NO(sub x) and 
SO(sub x) in a solid-oxide electrolyte reactor. Final 


report. 

DE91007967/GAR 148,977 
Evaluation of gas-reburning and low NOx burners on a 
wall fired boiler. Technical progress report No. 1, October 
1-December 31, 1990. 

DE91009484/GAR 

NOx Emissions from Coal Combustion. 
IEA/CR-91/10/GAR 148,880 


Mechanisms and Modeling of the Effects of Additives on 
the N 


Oxides . 
NQ1- Denes /2/GAR 149,006 


NMDA-PENCYCLIDINE RECEPTOR 
Affinity Chromatography Purification of the Nmda/Phen- 
cyclidine Receptor Complex (Abstract Only). 
N91-22683/7/GAR 149,537 
NMR IMAGING 
Dynamic MRI reconstruction as a moment problem. Pt. 3. 
An error analysis of reconstruction by sinc and spline in- 
terpolation in a Hilbert space setting. Pt. 3 
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KEYWORD INDEX 


DE91623352/GAR 149,578 
propagation of noise from wind turbines with 

'd to community disturbance. 
149,042 


rr 

DE91774543/GAR 

Design Methodo! for a Community Response Ques- 
149,044 


tionnaire on Sonic Boom Exposure. 
N91-22830/4/GAR 


NOISE REDUCTION 
i ome S isal of Noise Suppres- 
sors for F/A-18 Engine jun-Up Facilities at RAAF Wil- 


liamtown 
N91-22136/6/GAR 147,793 
oe for Reducing Drag and Noise of Underwater Ve- 


icles. 
PATENT-4 987 844 150,472 
= (SOUND) 


coustic Ch S 
AD ADS 344/9/GAR 
NON-DESTRUCTIVE TESTING 
Holography goes on tour at OHRD. 
MIC-31-03164/GAR 
NONDESTRUCTIVE INSPECTION 
X-Ray bi pm oe ay Inspection of Printed Wiring Assem- 
blies and Electrical Components. 
AD-A234 748/2/GAR 148,754 
NONDESTRUCTIVE TESTING 
t ’ oe of Fiberglass Marine 
Structures State-of-the Art Ri 
AD-A234 785/4/GAR 150,404 
Nondestructive Testing (Selected Articles)--Translation. 
AD-A234 805/0/GAR 149,288 
Evaluation of Environmentally Aged Polymer/Composite 
Material by Ultrasonic Inspection. 
AD-A235 343/1/GAR 149,365 
NONGRAY GAS 
Radiative Interactions in Laminar Duct Flows. 
N91-22513/6/GAR 
NONLINEAR OPTICAL 
a of Polymers with Semiconductor, NLO and Struc- 


tural Properties. 
AD-A235 215/1/GAR 148,431 
NONLINEAR OPTICS 
NLO ‘90. Nonlinear Optics: Materials, Phenomena and 
Devices Digest. Internation Meeting on Nonlinear Optics 
(1st) Held in Kauai, Hawaii on 16-20 July 1990. nn 
150,519 








Produced in Noise. 
148,603 


149,255 





150,508 


AD-A234 733/4/GAR 

Studies of Optical Beam Phase-Conjugation and Electro- 

magnetic Scattering Process. 

AD-A234 830/8/GAR 150,523 

New Copolymers for Nonlinear Optics Applications Which 

—— Delocalized pi-Electron Subunits with Well- 
ed Conjugation Lengths. 

AD ADS 879/5/GAR 148,417 

Molecular Engineering Dynamics of Electron Transport 

and Nonlinear Optical Interaction in Langmuir-Blodgett 

Films of Organi conductor Heterostructure. 

AD-A235 001/5/GAR 150,525 

Summaries of Papers Presented at the Nonlinear Dynam- 

ics in Optical Systems Topical Meeting Held in Afton, 

Oklahoma on 4-8 June 1990. Technical Di 

AD-A235 212/8 148,774 

NONLINEAR PROGRAMMING 
Optimization approaches to nonlinear model predictive 


control. 
DE91011178/GAR 149,284 
NONLINEAR SYSTEMS 
Photoinduced Processes and Resonant Third-Order Non- 
linearity in Poly (3-Dodecylthiophene) Studied by Femto- 
second Time Resolved Degenerate Four Wave Mixing. 
AD-A234 663/3/GAR 48,276 
Research in Nonlinear Water Waves. 
AD-A235 410/8/GAR 150,433 
Nonlinear Analysis Part of B2000: A First Evaluation. 
N91-22599/5/GAR 150,664 
NONLINEARITY 
Large Amplitude Oscillations. 
N91-22108/5/GAR 
Spillover, Nonlinearity, and Flexible Structures. 
N91-22308/1/GAR 
NONPOINT SOURCES 
Freshwater Wetlands, Urban Stormwater, and Nonpoint 
Pollution Control: A Literature Review and Annotated Bib- 
liography (Revised). 
PB91-200956/GAR 149,180 
NONRADIOACTIVE WASTE DISPOSAL 
Grout Treatment Facility Land Disposal Restriction Man- 
agement Plan. 
149,108 


147,788 


150,921 


DE91011080/GAR 
ae WASTES 
inford Site annual waste reduction report, 1990. 
DEDTO1011O/GAR 
NONVOLATILE MEMORIES 
Role of EEPROM Devices in Upcoming ISDN Applica- 


tions. 
AD-A234 837/3/GAR 148,797 
NORBORNADIENES 


bor Ring-Opening Metathesis Polymerization of 7-oxa- 
2,3-Ditunctonall ized Norbornenes and Norbornadienes by 


149,100 


NUCLEAR ENGINEERING 


Mo(CHCMe2RA)(N-2,6-C6H3-i-Pr2)(O-t-Bu)2 

Mo(CHCMe2R)(N-2,6-C6H3-i-Pr2)(OCMe2CF3)2. 

AD-A235 235/9/GAR 148,432 
NORBORNANES 

Reduction ve Deuterium on Platinum Black of exo-2-Nor- 

borny! and endo-2-Norborny! to Norbornane-2-d Occurs 

with Predominant Retention of Configuration 

AD-A235 057/7/GAR 
NORTH AMERICA 

Annotated bibli 

droctonus si 

Mic-91-08260/GAR 
NORTH ATLANTIC OCEAN 

Efficient Representation of the North Atlantic Hydro- 

1D-A235 387/8/GAR 150,431 

NORTH SEA 

Effect of reservoir depletion and pore pressure drawdown 

on in situ stress and deformation in the Ekofisk field, 

North Sea. 

DE91009549/GAR 150,065 
NORTHEASTERN REGION (FLORIDA) 

Water Resources Data for Florida, Water Year 1990. 


Volume 1A. Northeast Florida Surface Water. 
PB91-208629/GAR 


NORTHERN BOBWHITE 
Brain Cholinesterase Activity of Bobwhite Acutely Ex- 
posed to Chiorpyrifos. 
PB91-207019/GAR 149,060 
NORTHWEST REGION Dp conten 


148,256 


the eastern larch beetie, Den- 
Sa Coleoptera: 
149,818 


149,194 


Western 
150,132 


‘d Populations Logged and 
Larch/ oat, Forest in on tha 
PB91-200675/GAR 


NORTHWESTERN REGION (FLORIDA) 

Water eoreeeee Data for temas Water Year 1990. 
Volume 4. Northwest F! 

PBST 2 -200618/GAR 

NORTON AIR FORCE BASE 
paeens Observation Climatic Summaries for Norton AFB, 
AD-A235 227/6/GAR 

NOTCH STRENGTH 
Analysis of Some Compliance Calibration Data for Chev- 
ron-Notch Bar and Rod Specimens. 
N91-22594/6/GAR 

NOTICE OF PROBABLE VIOLATION 
ee Characterization Survey, Vandenberg, AFB, 
AD-A234 855/5/GAR 

NOVA FACILITY 


149,177 


148,043 


150,663 


149,096 


Next ICF facilities. 
DE91011203/GAR 
phi anak 5 ignition physics for ICF and plans for a Nova 

Bde t0 Gemonstets igntion and propagating bum by 


150, 158 


he year 2000. 
Dest 011204/GAR 150,159 


po saps pone A pe ICF wr . CT mney ig- 
year 2000. LL! ‘ogram. 
DESTO! 1se/GAR 


150,161 
Nova Upgrade facility for ignition and gain. 
DE91011506/GAR 
NOZZLE GAS FLOW 
Optical Studies of the Flow Start-Up Processes in Four 
Convergent-Divergent Nozzles. 
AD-A234 552/8/GAR 
NSRR REACTOR 
speed tensile tests on the material for the capsule 
in the shock structural tests. 
DE91772226/GAR 150,366 
NUCLEAR DATA COLLECTIONS 
Proceedings of the 1988 seminar on nuclear data. 
ee 
oceedings of the 1989 seminar on nuclear data. 
DES0008186/ GAR 150,682 
Report of the Nuclear Data Section to the international 
Data Committee March 1989 - June 1990. 
DE91622930/GAR 150,387 
NUCLEAR ENERGY 
Images of a place and vacation preferences: Implications 
of the 1989 surveys for assessing the economic impacts 
of a nuclear waste repository in Nevada. 
DE91010602/GAR 150,228 
Risk-induced social impacts: The effects of the proposed 
nuclear waste —_ on residents of the Las Vegas 


metropolitan ar 
DE91010611 iGAR 150,231 
(Brazilian nuclear pro- 


Programa nuclear brasileiro. 

a 

E91622880/GAR 148,950 

Argentine-Brazilian declaration on common nuclear 
icy. 

DE91622901/GAR 


NUCLEAR ENGINEERING 
KTA oe 1989. (KTA annual report 1989). 
DE91756443/GAR 150,322 


KW-93 


150,162 


150,491 


‘150,676 


150,352 


September 15, 1991 





Reactor engineering department annual report. April 1, 

1989-March 31, 1990. 

DE91772174/GAR 150,325 
NUCLEAR EXPLOSION DAMAGE 

Combat and Training Dev *s Test Support Package 

for the Pocket Radiac, AN/UDR-13. 

AD-A235 334/0/GAR 150,187 
NUCLEAR EXPLOSION DETECTION 

a Seismic Arrays and Nuclear Test Ban Verifica- 


ADA234 533/8 148,749 
Seismic Surveillance: Nuclear Test Ban Verification. 
AD-A235 169/0/GAR 148,751 
GRMPY ground-motion system control center. 
DE91011210/GAR 
NUCLEAR EXPLOSION EFFECTS 
Wind Effects on Fires. 
PB91-203851 
NUCLEAR EXPLOSION SIMULATION 
———— ofa 5 go Liquid-Nitrogen Evaporator 
and Superheater for the Scaled Large Blast/Thermal 
Simulator Facility. 
AD-A235 166/6/GAR 149,929 
NUCLEAR EXPLOSION TESTING 
ea Seismic Arrays and Nuclear Test Ban Verifica- 


AD-A234 533/8 148,749 
NUCLEAR EXPLOSIONS 
Combat and Training Developer's Test Support Package 
for the Pocket Radiac, AN/UDR-13. 
AD-A235 334/0/GAR 150, 187 
Thermal nuclear pulse simulation at the National Solar 
Thermal Test Facility. 
DE91010857/GAR 150,182 
UGT low level — conditioning investigation. 
DE91010860/GAR 
NUCLEAR FACILITIES 
ALARA engineering at Department of Energy facilities: 
yd of selected readings in radiation protection 


and ALA 
150,190 


148,743 


148,535 


150,183 


DE91 010375/GAR 


NUCLEAR FORCES 
German attitudes toward SNF and their impact on US ne- 


tiating positions. 
'91010676/GAR 149,931 
ey FUELS 
inces by the Integral Fast Reactor Program. 
Det! 1174/GAR 150,303 
Advanced fuel technology and performance: Current 
status and trends. Proceedings of an advisory group 
meeting held in Vienna, 27-29 November 1989. 
DE91622746/GAR 
NUCLEAR MAGNETIC RESONANCE 
Synthesis and NMR Spectroscopy of Permethyipolysilane 
Oligomers Me(SiMe2)10Me, Me(SiMe2)i6Me, and 
Me(Me2Si)22Me. 
AD-A235 029/6/GAR 148,421 


Nuclear magnetic resonance imaging of green-state ce- 


ramics. 
DE91010750/GAR 149,333 


Two dimensional NMR and NMR relaxation studies of 
coal structure. Progress report, December 15, 1988- 
March 15, 1989. 
DE91011280/GAR 148,906 
Two dimensional NMR and NMR relaxation studies of 
coal structure. Progress report, December 15, 1989- 
March 15, 1990. 
DE91011284/GAR 148,907 
JEOL News. Vol. 26A, No. 1, December 20, 1990. Analyt- 
ical Instrumentation. 
PB91-207241/GAR 
NUCLEAR MATTER 
Exotic systems of baryons in chiral soliton models. 
DE91622179/GAR 150,775 
NUCLEAR POWER PLANTS 
Proceedings of the 1988 seminar on nuclear data. 
DE89012242/GAR 150,676 


—* and managing corrosion in nuclear power 
ints. 
DE91010199/GAR 150,288 
Licensed reactor nuclear safety criteria applicable to 
DOE reactors. 
DE91010687/GAR 150,290 
Investigation of the bases for use of the K(sub Ic) curve. 

1 


150,350 


148,249 


DE91010774/GAR 
penne of NRC maintenance team inspection pom 


Dest SOTO GAR 150,299 
Generic risk-based inspection guidance for auxiliary feed- 
water system. 

DE91011331/GAR 150,304 
Bruce GS ‘B’ commissioning aquatic biological study, 
year ll, 1984. 

MIC-91-03158/GAR 149,813 
Evaluation of the ERP dispersion model using Darlington 
tracer s' data 

MIC-91-03161/GAR 150,202 


KW-94 VOL. 91, No. 18 


KEYWORD INDEX 


Pickering NGS 1990 vacuum building outage: Inspection 
of vacuum building roof seal replacement. 
MIC-91-03162/GAR 150,203 


Measurement of HTO permeation rates through various 
candidate disposable plastic suit materials. 
MIC-91-03163/GAR 150,204 
here NGS = vacuum building outage: FRP com- 
its routine inspection results/1/. 

Vitex 91-03167/GAR 150,206 


Pickering NGS 1990 outage: Pressure relief duct inspec- 
tion of concrete. 

MIC-91-03181/GAR 150,210 
Tensile and hardness tests on polyester fabric reinforced 
neoprene rubber seals used in Pickering NGS ‘A’ pres- 
sure relief duct expansion/contraction joints. 
MIC-91-03182/GAR 150,211 
Darlington NGS ‘A’ Emergency Service Water Pumpsets: 
Vibration acceptance tests. 

MIC-91-03183/GAR 150,212 
BNGS A maintenance cooling piping vibration. 
MIC-91-03187/GAR 150,332 
Selection of equipment for equipment qualification. 
MIC-91-03303/GAR 50,213 
Neutron dosimeters and survey meters in accelerators, 
reactors and other neutron environments. 
MIC-91-03308/GAR 150,214 


AECB staff review of Bruce NGS ‘B’ operation for the 
year 1989. 
MIC-91-03346/GAR 150,216 
AECB staff review of Bruce NGS ‘A’ operation for the 
year 1989. 
MIC-91-03349/GAR 150,217 
AECB staff annual report on Point Lepreau G.S. for the 
year 1 . 
MIC-91-03350/GAR 150,218 
AECB staff annual report of Pickering NGS for the year 
9. 


1989. 
MIC-91-03351/GAR 


NUCLEAR PROPULSION 
Parametric Studies of ee Plasma Focus for Fusion 
Space Propulsion with D - He3. 

AD-A234 578/3/GAR 


Vision-21: Space Travel for the Next Millennium. 
N91-22139/0/GAR 


Exotic Power and Propulsion Concepts. 
N91-22140/8/GAR 


Ultra High Tem 
N91-22144/0/ 


Liquid Annular et System (LARS) Propulsion. 
N91-22145/7/GAR 


NUCLEAR REACTOR SAFETY 
Nuclear Regulatory Commission issuances: Opinions and 
Decisions of the Nuclear Regulatory Commission with 
Selected Orders. July 1, 1989-December 31, 1989. 
Volume 30, Pages 1-811. 
NUREG-0750-V30/GAR 150,336 


Safety Evaluation Report Related to the Operation of 
Watts Bar Nuclear Plant, Units 1 and 2, Dockets Nos. 50- 
390 = - 391, Tennessee Valley Authority. Supplement 


Num 
150,337 


150,219 


148,551 
51,092 


148,539 


_— Particle Bed Reactor Design. 
148,553 


48,554 


NUREG-0847-SUP- N6/GAR 
Safety Evaluation Report Related to the Preliminary 
Design of the Standard Nuclear Steam Supply Reference 
System, RESAR SP/90. Docket No. STN 50-601. Wes- 
tinghouse Electric Corporation, Incorporated. 
NUREG-1413/GAR 

NUCLEAR REACTORS 
Vision-21: Space Travel for the Next Millennium. 
N91-22139/0/GAR 

NUCLEAR SPINS 
Utilization of Radical Scavenging to Develop Nuclear 
Spin Polarization and Magnetic Isotope Separation in 
Li Flexible Biradicals. 
AD-A235 071/8/GAR 

NUCLEAR TEST BAN VERIFICATION 
Seismic Surveillance: Nuclear Test Ban Verification. 
AD-A235 169/0/GAR 48,751 

NUCLEAR TRADE 
Communications received from Members regarding the 
export of nuclear material and of certain categories of 
equipment and other material. A further communication, 
dated 10 December 1990. 
DE91622898/GAR 

NUCLEAR WEAPONS 
UGT low level signal conditioning investigation. 
DE91010860/GAR 150, 183 


Nuclear weapon safety in the future: A context for plan- 


os 

DE91011055/GAR 
SS-18 modernization and ICBM survivability. 
DE91011191/GAR 

NUCLEATION 
Nucleation in Undercooled Silver-Germanium Alloys. 
N91-22910/4/GAR 149,451 


NUCLEI 


150,338 


51,092 


148,277 


150,351 


149,932 


149,933 


p + ) nucleus total cross sections. 


K(su 
DE91011732/GAR 150,735 


NUCLEIC ACID HETERODUPLEXES 
Detecting deletions, insertions, and single nucleotide sub- 
stitutions in cloned (beta)-globin ee and new polymor- 
phic nucleotide substitutions in (beta)-globin genes in a 

lapanese population using ribonuclease cleavage at mis- 

matches in RNA: DNA duplexes. 
DE91772181/GAR 

NUCLEOPHILIC ADDITION 
Nucleophilic Addition of Phosphines to Carbonyl Groups. 
Isolation of 1-Hydroxy PI nium and 1-(Trimethyisi- 
loxy) Phosphonium Salts and the Crystal Structure of (1- 
Hydroxy-1-methylethyl)triethylphosphonium Bromide. 
AD-A234 759/9/GAI 148,252 

NUCLEOPROTEINS 
Expression of Influenza A and B Nucleoprotein in Baculo- 


virus. 
PAT-APPL-7-670 791/GAR 149,661 


NUCLEOTIDES 
= Chloramines and Neutrophil-Mediated Cyto- 


xicity. 

AD-ASS5 137/7/GAR 149,792 

Detecting deletions, insertions, and single nucleotide sub- 

Stitutions in cloned (beta)-globin genes and new polymor- 

phic nucleotide substitutions in (beta)-globin genes in a 

Japanese population using ribonuclease cleavage at mis- 

matches in RNA: DNA duplexes. 

DE91772181/GAR 149,758 
NUMERICAL ANALYSIS 

a. Driven Multiprocessor Compilation of Numeric 

r 

AD-A234 653/4/GAR 

NURSES 


Report to Congress on Evaluation of Nursing Education 
Projects Funded under Title Vill of the Public Health 


Service Act. 

PB91-201426/GAR 149,233 
NUTRIENTS 

Determini 

PB91-2068 
NUTRITIONAL DEFICIENCY 


Heterogeneity in cytokinetic, clonogenic, and radiation re- 
sponse induced by nutrient deprivation. 
DE91011122/GAI 149,749 


NVLAP (NATIONAL VOLUNTEER LABORATORY 
ACCREDITATION PROGRAM) 
NVLAP FY 90 Annual Report. 
PB91-206748/GAR 
O-AMINOPHENOLS 
Biological Synthesis of Substituted o-Aminophenols. 
AD-A234 910/8/GAR 149,522 
OATS 
ps pane and assembly of cell wall polysaccharides in 
asses. Progress report. 
Beet 0726/GAR 149,530 
OBJECT PROGRAMS 
Object Oriented Programming in MMI: A Software Tool 
for Analysis and Planification of a Radar Imaging Mission. 
N91-22266/1/GAR 151,006 
OBJECT REUSE 
Final Evaluation Report of Infosafe Corporation, X-Lock 
50. Version 2.00. 
AD-A234 720/1/GAR 148,624 
OBSERVATION 
Transformation Reborn: A New Generation Expert 
System for Planning HST Operations. 
N91-22773/6/GAR 
OBSOLESCENCE 
Forecasting Digital Microcircuit Obsolescence. 
AD-A234 573/4/GAR 
OCCUPATIONAL DISEASES 
USAF Occupational Iliness Annual Summary for - 1990. 
AD-A234 854/8/GAR 149,714 


or mic Surv bor AFB, UT. 
A234 856/3/ 
OCCUPATIONAL neal 
Scientific Workshop on the Health Effects of Electromag- 
oy Radiation on Workers: Bibliography. Held in Cincin- 
ti, Ohio on January 30-31, 1991. 
149,761 


149,758 


148,604 


the Nutrient Status of Drinking Water. 
/GAR 


149,189 


147,758 


150,914 


148,792 


148,138 


PBSt- 173351/GAR 
Evaluation of Glove Bag C i in / tos Re- 


moval. 
PB91-193938/GAR 149,718 


Relationship between Breathing Zone Concentration and 
Capture Efficiency. 
PB91-197855/GAR 149,011 


Micronuclei in Epithelial Cells from Sputum of Uranium 


Workers. 

PB91-199935/GAR 150,090 
Statistical Issues in Risk Assessment of Reproductive 
Outcomes with Chemical Mixtures. 
PB91-199992/GAR 


OCCUPATIONAL HAZARDS 
— of Fibers and Fiber Com) a. January 1980- 


ust 1991 (Citations from the NTIS Database). 
PB 1-800433/GAR 149,277 





149,128 





OCCUPATIONAL MEDICINE 
Toxicity of Fibers and Fiber Composites. January 1980- 
August 1991 (Citations from the NTIS Database). 
PB91-800433/GAR 149,277 


OCCUPATIONAL SAFETY 
Ferrocyanide safety study. 
DE91010983/GAR 150,456 


Implementation of lifting eee to comply with US 
Department of Energy standards. 
DE91011058/GAR 150,301 


Evaluation of P-101 ‘Orientation to Occupational Safety 
Compliance in DOE’ pilot course taught in Richland, 
Washington, February 19-March 1, 1991. 
DE91011257/GAR 149,715 
Evaluation of M-101 ane Occupational Safety in 
DOE’ courses taught in Richland, Washington and Los 
Alamos, New Mexico, January-February 1991. 
DE91011259/GAR 
OCCUPATIONAL SAFETY AND HEALTH 
Safety assessment of the DOELAP Calibration Facility 
(Building 45). 
DE91010047/GAR 149,029 
yt on the set up of a measurement system for chemi- 
toxics in the atmosphere. 
Best 773528/GAR 148,995 
Fatal Accident Circumstances and yor A — 
Report: Two Construction Workers Electrocuted When 
—— Contacts = Phase of a 13.4 KV pao any in Ten- 
ee, June 26, 1 4 
PBOT1 197731 /GAR 149,721 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: County Worker Dies in Tennessee, August 28, 


1985. 

PB91-197749/GAR 

Fatal Accident Circumstances and Epidemiol 
Report: Mobile Home Assembly Line Worker Is Electro- 
cuted in Ohio, August 13, 1985. 

PB91-197756/GA 149,723 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Production Welder Electrocuted in Ohio, July 29, 


1985. 
PB91-197780/GAR 149,724 


Fatal Accident Circumstances and Epidemiology (FACE) 
a Brick Worker Electrocuted in Georgia, July 8, 


1985. 

PB91-197798/GAR 149,725 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Roofer Electrocuted When Ladder Contacts 
7200-Volt Power Line, October 20, 1988. 
PB91-197822/GAR 149,726 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Two Sanitation Employees Die in Confined 
Space in Kentucky, August 24, 1985. 

PB91-197848/GAR 149,727 
Annual Report of the Secretary of Labor under the Fed- 
eral Mine Safety and Health Act of 1977: Fiscal Year 


1988. 
PB91-198010/GAR 149,728 
OCEAN CIRCULATION 


Circulation About the Mediterranean Tongue: An Analysis 
of an EOF-Based Model Ocean. Irradiated and Wounded 


Mice. 

AD-A235 386/0/GAR 150,397 
OCEAN CURRENTS 

Shelf export of particulates/transport in continental 

margin waters. Progress report. 

DE91011030/GAR 150,399 

Labrador current J pega eg it Soret meter observa- 

tions, October 1985 to January 19! 

MIC-91-03290/GAR 150,401 
OCEAN DATA ACQUISITIONS SYSTEMS 

Instrumentation for Optical Ocean Remote Sensing. 

N91-23070/6/GAR 50,423 
OCEAN MODELS 

Semi-Spectral Primitive Equation Regional Ocean-Circula- 

tion Model. Version 3.0 (User’s Manual). 

AD-A234 979/3/GAR 150,394 


Laboratory Modelling of the Dynamics of Coastal Upwell- 


ing. 
AD-A234 987/6/GAR 150,395 


Circulation About the Mediterranean Tongue: An Analysis 
jo an EOF-Based Model Ocean. Irradiated and Wounded 


149,716 


149,722 
(FACE) 


KEYWORD INDEX 


DASWAM: A Pri 

Generation Wave 

N91-22680/3/GAR 
OCEANIC CIRCULATION 

Numerical three-dimensional ocean general circulation 

and radionuclides dispersion model. 

DE91749065/GAR 
OCEANIC CRUST 

Multichannel Seismic Investigation of Variations in Crustal 

Structure in the Western North Atlantic. 

AD-A235 245/8/GAR 
OCEANOGRAPHIC DATA 

SYNOP Experiment: es Echo Sounder Data Report 

for Jun 1989 to 

AD-A234 625/2/GAR 150,425 

High Resolution Profiler (HRP): User's Guide and Soft- 

ware Modifications Documentation. 

AD-A234 640/1/GAR 150,426 


Data on apaamams for the Coordinated Eastern Arctic Ex- 
perime' 
RD ASa4 864/7/GAR 150,427 


im for Data-Assimilation in a 3RD 
; 150,437 


149,087 


150,419 


agrees on Data Accession and Preparation of User's 


ides. 
AD-A234 920/7/GAR 150,428 
OSIRRUS: Oceanic Symbolic image Representation, 
pore ogy and Understanding Software. 
35 112/0/GAR 150,396 
ag a0 aon EQUIPMENT 
luati of Electromechanical 
Buoy Applications. 
150,421 





Ca bles for ior Deep Sea 

AD-A235 271/4/GAR 
OCEANOGRAPHY 

Study on Observational Systems: A Review of Meteoro- 

logical and Oceanographic Education in Observational 

Techniques and the Relationship to National Facilities 


and Needs. 
PB91-198168/GAR 148,059 


OCEANS 
Instrumentation for Optical Ocean Remote Sensing. 
N91-23070/6/GAR 50,423 
OCTANOIC ACID/PERFLUORO 
Isolation and Purification of Perfluorodecanoic and Per- 
fluorooctanoic Acids from Rat Tissues. 
AD-A234 683/1/GAR 149,514 
Synthesis of 14C-Labeled Perfluorooctanoic and Perfluor- 
odecanoic Acids; Purification of Perfluorodecanoic Acid. 
AD-A234 684/9/GAR 148,251 
OECD 
Manufacturing sector carbon dioxide emissions in nine 
OECD countries 1973-87: A Divisia index decom 
}- oSharomt. go in fuel mix, emission coefficients, industry 
ture, ener. ee. and international structure. 
DEo1 010233/ 148,979 
OFF-GAS prone 
Glass melter ——_ ‘enn pluggages: Cause, signifi- 
cance, and remediation 
DE91010918/GAR 150,239 


Statistical methods to monitor the West Valley off-gas 


system. 
DE91011336/GAR 149,256 


OFFICE BUILDINGS 
Koc Mee | Nederland BV te Culemborg. Haal- 
baarheidsonderzoek. (Cold storage at Wang Netherlands 


9). 
DE90706012/GAR 148,927 


Laempoeolojen vaikutus tuottavuuteen ja viihtyvyyteen 
toimistotyoessae. (Effects of air temperature and other 
indoor climate factors on work productivity). said 

, 867 


Inc. in Culembor. 


DE91771954/GAR 


Asuinkerros- ja toimistorakennusten energiaa saeaestae- 

vaet toimenpideyhdistelmaet. (Energy saving concepts for 

blocks of flats and office buildings). 

DE91771958/GAR 148,868 
OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE 

OSWER Superfund Telephone Directory. 

PB91-921328/GAR 149,136 


p- BA on ee and Wetland Assessments for 
S. 


ction 
PB91-921 3097 GAR 149,137 


Sampler’s Guide to the Contract Laboratory Program. 
PB91-921330/GAR 149,138 





ADS A235 386/0/GAR 150,397 
Efficient Representation of the North Atlantic Hydro- 
raphic and Chemical Distributions. 
D-A235 387/8/GAR 
OCEAN aes DISPOSAL 


fan Sos Dredged Disposal Analysis: Management 
Le a Pa cedne Report. Dredged Material Management 


1990. 
ADAZSS 108/8/GAR 149,143 
Response of the Habitat and Biota of the Inner New York 

Bight to Abatement of — Sludge Dumping: Third 

Annual tes 2 9 Report, 198: 

PB91-208199/GAR 149,193 
OCEAN WAVES 

Directional Characteristics of Waves in Shallow Water. 
AD-A234 PA2e4 568/4/GAR 150,424 


150,431 


Manag It of Investigation-Derived Wastes during Site 
Inspections. 
PB91-921331/GAR 
OFFICER PERSONNEL 
Officer Career Development: Factors that Predict Sub- 
specialty Decisions and Proven-Subspecialty Status. 
AD-A234 874/6/GAR 149,945 
Officer Career Development: Measures and Samples in 
the 1981-1989 Research Program. 
AD-A235 294/6/GAR 
OFFLINE SYSTEMS 
Example Proofs Usi 
dures in the State De’ 
AD-A235 082/5/GAR 
OFFSHORE OPERATIONS 
Markedsintroduksjon av nye | i 
offshoresektoren. (Market tes nng of new new compo- 
nents and systems in the offshore sector). 


149,139 


149,966 


Offline Characterizations of 
Verification System (SDVS). 
148,633 


Proce- 





OLYMPOUS MONS 


DE91772011/GAR 
OFFSHORE PLATFORMS 
Reliability of structural systems with regard to permanent 
displacements. 
DE91771929/GAR 
Reliability-based structural optimization. 
DE91771930/GAR 
Stress resp of offsh tructu by 
ynomial expansion techniques. 
0DE91771931/GAR 
OFFSHORE STRUCTURES 


Uncertainties in Stress Analysis on Marine 
PB91- 193441/GAR 


OFLOXACIN 


150,442 





150,413 


Combined Therapy of Septicemia with Ofloxacin and/or 
a, Trehalose tiospebeabines (S-TDCM) in Irra- 
Wounded Mice. 
AD-ADSS 2 385/2/GAR 149,571 
OGIVES 
_— around a Store-Pylon Combination in a Curved Flow 


N91-22088/9/GAR 147,779 
OIL FIELDS 

Oil and Gas Field Code Master List (1990) and Oil and 

Gas Invalid Field Record List. 

PB91-507608/GAR 148,921 


OIL SANDS 
Techno-economic evaluation of the ROPE(copyright) 
process. 
DE91002045/GAR 148,882 
Approved budgets system and terms of reference for 
1978-79 projects. 
MIC-91-03122/GAR 148,912 
OIL SANDS INDUSTRY 


Approved budgets system and terms of reference for 
1978-79 projects. 
MIC-91-03122/GAR 148,912 


Structure of a traditionai baseline data system. 
MIC-91-03123/GAR 


OIL SHALES 
Determination of flow 
particles. 
DE91010552/GA 

OIL SPILLS 
Canada. Ship-Source Oil Pollution Fund: Annual report 
1 3 
MIC-91-03000/GAR 149,156 

OIL WASTES 
pd he ak Disposal Survey, South Tank Farm, Lajes 

AD-A234 861/3/GAR 149,097 

OIL WELLS 
Fluid diversion and sweep improvement with chemical 
= in oil eg processes. Annual report, May 1, 

989-Apri 
best Ob2233/GAR 150,063 
Effect of reservoir depletion and pore pressure drawdown 
on in situ stress and deformation in the Ekofisk field, 
North Sea. 
DE91009549/GAR 150,065 


OILS 


Efeito do oleo iodado nos niveis sericos de tireoglobulina 
e nos parametros de funcao tireoidea em pacientes por- 
tadores de bocio endemico. Te tek ced adie 
serum levels of thyroglobulin and in the thyroid function 
parameters in patients with goiters). 
DE91622669/GAR 


U.S. Essential Oil Trade, April 1991. 
PB91-198481/GAR 


OILSEEDS 
—— of cereal and oilseed crops for Alberta, 1991. 
ised edition. 
MCT Sete/GAn 147,894 


seed Situation and Outlook, May 1991. 
PBot {90002/GAR 


— 
ler Resources Data for Oklahoma, Water Year = 
PBST201070/GAR 149,181 


OLIGOMERS 


New Copolymers for apt Optics Applications Which 
Incorporate Delocalized pi-Electron Subunits with Well- 


Defined Conjugation yt 

AD-A234 879/5/GAR 148,417 

Structural Transfi 1s in Crystalline Oligomers of Po- 

lyparaphenyiene. 

AD-A235 264/9/GAR 148,361 
tal Structures of -Paraphenylene Oligomers Con- 

taining Pendant Pheny! Groups. 

AD-A235 265/6/GAR 148,433 


OLYMPOUS MONS 
Evolution of the Olympus Mons Caldera, Mars (Abstract 


Only). 
N91-22998/9/GAR 147,949 


September 15,1991 KW-95 


150,076 





egime 
report, March 2ouune 19, 980." 
148,901 


147,856 








OLYMPUS MONS 
Constraints on the Depth and Geometry of the Magma 
— Mars (Abstract 
NB" 29010/2/GAR 147,961 


= FACILITY 
xt ICF facilities. 
Dest 011203/GAR 


OMEGA NAVIGATION 


150,158 


Omega System Performance Assessment and Coverage 
— YSPACE) Workstation Design and Implementa- 
7. 


tion. Volume 
AD-A235 225/0/GAR 


Omega/VLF Signal Coverage Database Dev q 
AD-A235 226/8/GAR 150,149 


OMNIBUS BUDGET RECONCILIATION ACT OF 1987 
stration, Simulation’ of the Impact of OBRA 1967 on Re. 
stration. ee ee eee 7 on Re- 
imbursement of Durable Medical Equipment. 

PB91-193474/GAR 


150,148 


149,236 
Durable Medical Equipment Competitive Bidding Demon- 
stration. Case Studies of OBRA’s Effects on to 
OME. Part 1: Three-Market Study. Part 2: Rural Study. 

PB91-193490/GAR 149,238 


ON LINE SYSTEMS 


Electronic connection 
DE91010883/GAR 149,262 
Development and feme e Performance 
conn Methodology for sult Spat Mt Output Digi- 
N91 DOSaTIOGAR 147,820 
Design and Formal Specification of a Transaction Proc- 
prong baa ey oe 
N91-22717/3/GAR 
NASA Gateway Requirements Analysis. 
N91-22935/1/GAR 
ON-SITE INSPECTION 
Verification a Managing Research and De- 
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Cross-Fertilization of Earley and Tomita. 
N91-22755/3/GAR 
PARTIAL DIFFERENTIAL EQUATIONS 
Domain Decomposition with Local Mesh Refinement. 
AD-A234 723/5/GAR 149,464 
Numerical Methods for Singularly Perturbed Differential 
Equations with Applications. 
AD-A235 188/0/GAR 149,466 
Issues in developing parallel iterative algorithms for solv- 
ing partial differential equations on a (transputer-based) 
distributed parallel computing system. 
DE91622927/GAR 150,375 
PARTICLE BEAM FUSION ACCELERATOR 
Progress in light ion fusion. 
DE91010854/GAR 
PARTICLE BEAMS 
ls cepstrum averaging applicable to circularly polarized 
electric-field data 
DE91010824/GAR 149,822 


Simulation studies of emittance growth in RMS mis- 


148,076 


150,684 





ja j 
suudessa, ubimustervenanotus. 1-- and practi- 


Ip industry). 
Best 77 MO/GAR 


PARABOLIC DIFFERENTIAL EQUATIONS 
Inverse Parabolic Problems with the Final Overdetermina- 


tion. 
AD-A235 240/9/GAR 
PARACHUTE CREEK SHALE OIL PROJECT 
Parachute Creek Shale Oil Project Monitoring Review 
Committee Meeting Report, August 9, 1990. 
PB91-198051/GA 149,211 
UNOCAL Parachute Creek Shale Oil Program cote 
mental wry Ag Annual Report, October 


1989-September 
PB91-198077/GAR 149,213 
PARACHUTES 
Design yh Automated Parachute Tracking and Man- 
— stem. 
AD-A234 935/5/GAR 
PARALLEL PROCESSING 
Parallel te sneny and empey 3 Variability and Chaos in 
of Activity in Groups of Neurons. 
AD- 380/0/GAR 149,630 


Parallel Algorithms for Least Squares and Related Com- 
tions 


putat 4 
AD-A235 018/9/GAR 148,632 
Paralielization of an adaptiy igrid algorithm for a 
class of flow problems. 
DE91 pce ot AD 150,499 
tye py re Kiaeet an 

le problems. report, 
July 1 ‘April 1991. 
Caner 1430/GAR 148,641 


148,873 


149,468 


149,855 








parallelism in automatic differentiation. 
91011841/GAR 148,644 


Parallel Matrix Multiplication on Transputer Networks: 
Performance A\ is and Estimation. 
PB91-207886/GA' 148,671 


PARALLEL PROCESSING (COMPUTERS) 
Cross-Fertilization of Earley and Tomita. 
N91-22755/3/GAR 148,076 


Large-Grain Dataflow Computation and Its Architectural 


N91-22767/8/GAR 148,612 
PARALLEL PROCESSORS 

Northeast Artificial Intelligence Consortium (NAIC). 

poem sal 13. Image Understanding and Intelligent Parallel 

AD-A234 897/7/GAR 
PARALLEL PROGRAMMING 

Orca Project: Research on High Performance Parallel 

Computer a Environments. 

AD-A234 648/4/GAR 148,622 


Saeee br waned Loop Transformations for Distrib- 
Ju . 
PB91-207894/GA 


148,715 


148,672 


lor Distributed Memory Multiprocessors 
Unimodular ee sformations. 
PB91-207902/ GAR 148,673 
PARAMAGNETIC MATERIALS 


and Properties of !ron/Silica Gel Nanocomposites. 
PB91-204073 149,358 





KW-98 VOL. 91, No. 18 


ams. 
DE91011414/GAR 
PARTICLE SIZE 
Longitudinal Acoustical Resonance Measurement of Par- 
ticle Loading and Sizing in Gas-Solids Fiow. 
PB91-199810/GAR 
PARTICLE SIZE DISTRIBUTION 
Aerodynamic Classification of Fibers with Aerosol Centri- 


fuges. 
PBot. 199927/GAR 149,733 


Modelling, System Identification and Control of an Evapo- 

rative Continuous Crystallizer. 

PB91-205948/GAR 148,275 
PARTICULATE COMPOSITES 

Magnetic Properties of Iron/Silica Gel Nanocomposites. 

PB91-204073 149,358 
PARTICULATES 

Shelf export of particulates/transport in continental 

margin waters. Progress report. 
DE91011030/GAR 150,399 


—- of particle slip and a in a lift pipe used in the 
Hot-Recycle-Solid oil shale retort. 
DE91011190/GAR 148,905 
PARTITION TREES 
namic Partition Trees. 
PB91-199026/GAR 
PASSIVE COOLING VEST 
Effect of a Passive Cooling Vest on Tension/Anxiety and 
— in a High Heat and High Humidity Naval Environ- 
AD-A234 657/5/GAR 149,769 
PASSIVE DEFENSE 
Camoufla: ae J 1980-August 1991 (Citations from 
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PASSIVE IMMUNIZATION 
Reshaped Human Monoclonal Antibodies for Therapy 
and Passive Immunization. 
AD-A234 770/6/GAR 149,638 


PASSIVE SOLAR COOLING SYSTEMS 
Control of Passive Indoor Climate Systems with Adjusta- 
ble Shutters, Shading Devices and Vent Windows. 
PB91-199174/GAR 148,180 


PASSIVE SOLAR HEATING SYSTEMS 
Grafische automatisering: Beleidsinstrument bij ruimtelijke 
epee en - beheer.  apiene Passive solar 
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Luftvarme og passiv solenergi i aeldreboliger. Aeldre- 
center Skraenten, Soenderborg. Boligforeningen af 
6.12.1942. (Heated air and passive solar ener, 
peoples homes. Old les centre Skraenten, inder- 
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Investigation of the influence of heater type and thermo- 
stat response on passive solar building performance. 
Model/data comparison study. 
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Description of the EMC test room facility 1987-88. 
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a investigation of the influence of thermostat 
de n passive solar building performance: 
91774541/GAR 148,171 


pony ye investigation of the influence of heater type 
on passive solar building performance. 
DE91774542/GAR 148,172 


Investigation of the influence of heater type and thermo- 

stat a on passive solar building performance. 
of experiments. 

DES 774544/GAR 148,173 


Test cell studies 1: solar-lost. The influence of window 
size and room colour on the fraction of incoming solar ra- 
diation reflected back out of a room. 

DE91774546/GAR 148,174 


Heat transfer at internal building surfaces. Recommenda- 
tions for a future work programme. 
DE91774547/GAR 148,175 


Test cell studies 1: window coverings. Measurement of 
parameters describing the effect of curtains, net curtains 
and venetian blinds. 

DE91774549/GAR 148,176 


Control of Passive Indoor Climate Systems with Adjusta- 
ble Shutters, Shading Devices and Vent Windows. 
PB91-199174/GAR 148,180 
PASSIVITY 
Influence du soufre sur la Ac Relate de |'alliage 600 en 
milieu aqueux a 300(sup 0) avec la ¢ i 
sous contrainte. (Influence - sulfur on the passivity of in- 
conel 600 in aqueous environment at 300C. Relationship 
with stress corrosion). 
DE91749079/GAR 
PATHOLOGY 
Progressive Pulmonary Pathology of Two Organofluorine 
Compounds in Rats. 
AD-A235 230/0/GAR 
PATIENT DISCHARGE 
poms Diagnoses and Procedures, National Hospital 
Discharge Survey, 1988. 
PB91-205708/GAR 149,228 
PATTERN RECOGNITION 
Artificial Neural System for Object Classification and Ori- 
entation Estimation. 
AD-A234 936/3/GAR 148,717 
Understanding Object Classes: Modeling and — 
AD-A235 027/0/GAR 48,718 
Using Genetic Al ms to Select and Create Features 
for Pattern Cla: i 
AD-A235 165/8/GAR 148,695 
Comparative Study of the Practical Characteristics of 
Neural Network and Conventional Pattern Classifiers. 
AD-A235 345/6/GAR 48,720 
Preliminary Results of Investigations into the Use of Artifi- 
cial Neural Networks for Discriminating Gas Chromato- 
raph Mass Spectra of Remote Samples. 
91-22793/4/GAR 150,916 
Texture Classification and Segmentation Based on 
Neural Network Methods. 
N91-22819/7/GAR 148,696 
PAVEMENT BASES 
Use of Bottom Kanal in Highway Embankments, Sub- 
rades, and Subbases. 
B91- 193565/GAR 148,472 
PAVEMENT CONDITION 
Ilinois Pavement Feedback Data and Management 
i. Final Report. 
PB91-200444/GAR 151,143 
PAVEMENT DEFLECTIONS 
Development of Correlation between Deflection Param- 
eters and Condition Rating. 
PB91-200733/GAR 148,512 
PAVEMENT OVERLAYS 
En _— Fabrics and Asphalt Overlay Performance. 
B91-197954/GAR 148,473 
Structural Concrete Overlays in Bridge Deck Rehabilita- 
tion: Summary of Experimental Results, Analytical Stud- 
ies and Design Recommendations. 
PB91-198432/GAR 148,500 
Structural Concrete Overlays in Bridge Deck Rehabilita- 
tion: Experimental Program. 
PB91-198440/GAR 148,501 


Evaluation of Ralumac as Wearing Course. Construction 


eport. 
PB91-200451/GAR 148,477 


PAVEMENT SKIDDING CHARACTERISTICS 
Development of a Methodology to Identify and Correct 


Slippery Pavements. 
PB91-200683/GAR 148,510 
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Evaluation of Ralumac as Wearing Course. Construction 
Report. 
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PAYLOAD INTEGRATION 
ee a Technical and Operational Re- 
| Capability. 
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Telescience Experiment Integration and Evaluation Exer- 


cise. 

N91-22297/6/GAR 151,032 
PAYMENT SYSTEMS 

Impact of Medicare’s Prospective Payment System on In- 

Care. 
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Refinement of the Development of a Resource-Based 

Relative Value Scale for Psychiatrist Services. 

PB91-201053/GAR 149,712 
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In vitro Penetration of Tritium-Labelled Water (THO) and 
ee aR Red Tide Toxin) through Monkey Buccal 


lucosa 
AD-A235 08/6) /GAR 149,791 


PEAS 
Varietal description of Tipu field peas. Revised edition. 
MIC-91-03408/GAR 147,889 
PEAT 
Pienehkoejen turvetta ja pa epee yo 
ten hiukkaspaeaestoet (Laeppae-projekti). (Dust emis- 
sions of small-sized peat and wood firing Rectang plants). 
DE91771966/GAR 148,849 
PEBBLE BED REACTORS 
Heat transfer and thermal stress analyses of the multilay- 
ered fuel particles of a particle bed space nu- 


clear reactor. 
DE91010699/GAR 150,178 


Ultra High Ter ture Particle Bed Reactor Design. 
N91-22 44/0/GAR 9 
PEMOLINE 
Methylphenidate and Pemoline: Effects on Sleepiness 
and Mood during Sleep Deprivation. 
AD-A234 659/1/GAR 149,770 
PENSIONS 
Report to Congress on onc Effect of the Full Funding 
Limit on Pension Benefit urity. 
PB91- 208066/GA AR 148,219 
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© 2,6-D ve Genotoxicity in Fischer 
344 Rats by Presentment with Pentachlorophenol. 
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PENTANE 
PEPICO studies of ion dissociations: The structure and 
heats of formation of ions, molecules, and free radicals. 


Research report, 1988-1 
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PEPTIDE HYDROLASES 

Model for Designing Drugs Targeted against HIV-1 Prote- 


ase. 
PAT-APPL-7-620 413/GAR 149,683 
PEPTIDES 
International Symposium on the Immunobiology of Pro- 
teins and Peptides - Vaccines: Mechanism, Design and 
Applications (5th) held in Alberta, Canada on 2-5 October 
1988. Volume 251. Advances in Experimental Medicine 


And Loy 
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PERCUS-YEVICK EQUATION 

Moments of the Percus-Yevick Hard-Sphere Correlation 

Function. 

AD-A234 734/2/GAR 150,669 
PERFLUORODECANOIC ACID 


Interrelationships between Ener. 
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Effects of Perfluorodecanoic Acid on Hepatic Indices of 
Thyroid Status in the Rat. 
AD-A234 693/0/GAR 149,787 


Effects of Perfluorodecanoic Acid on Thryoid Status in 
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PERFORMANCE 
Vaermepump i Aakeshov siott. Drifterf h med klor- 
fritt koeldmedium. (Heat pump in the Aakeshov castle. 
pw mas xperience using chlorine free working fluid). 
'91772037/GAR 148, 167 
PERFORMANCE EVALUATION 
Evaluation of the Safety of the CSE SR-100 Self-Con- 
tained Self-Rescuer. 
PB91-200485/GAR 150,091 
Model for Performance Prediction of Message cane 
Multiprocessors Achieving Concurrency by Domain De- 
composition. 
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pump ign. Final report. 
DE91008201/GAR 


PERFORMANCE TESTS 
Performance Oriented hem Testing of PA92 Metal 
— Container for Packing Group II Solid Explosive 
AD-A234 871/2/GAR 150,448 


Performance Oriented Packaging Testing of M592 Ship- 
ping and Storage Container for Packing Group I! Solid 

Hazardous Materials. 
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PERIPHERAL TARGETS 
ps and Head Response to Peripheral Targets. 
AD-A234 958/7/GAR 

PERMAFROST 
Determination of Subsurface Conditions of Frozen 
a Layers Using Surface Waves at Three Perma- 

‘ost Sites in Fairbanks, Alaska, U.S.A. 

Peet. 199711/GAR 

PERMEABILITY 
Evaluation of Formation Permeability Using Time Lapse 
Measurements during and After Drilling. Annual Report, 
December 1990. 
PB91-206466/GAR 150,101 

PERMISSION STRUCTURE 
Axiomatizations of the Conjunctive Permission Value for 
Games with Permission Structures. 
PB91.2 -206045/GAR 

PERMISSION STRUCTURES 
Games with Permission Structures: The Conjunctive Ap- 


proach. 
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PERSIAN GULF 

P ives on U.S. Navy and Marine Corps Presence in 


the Gulf. 

AD-A235 415/7/GAR 149,927 
PERSIAN GULF WAR 

Associations between Mood and Specific Health Com- 

posites during Navy Persian Gulf Operations. 
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Support for the development of the personnel access- 

control and security-enhancement system (PASS). Final 
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OSWER Superfund Telephone Directory. 
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Mexico: Key Players in Free Trade Agreement Talks. A 
Reference Aid. 
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PERSONNEL DEVELOPMENT 
Officer Career Devel Mi 
the 1981-1989 Research Program. 
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PERSONNEL DOSIMETRY 
Active personnel dosimeter: APFEL enterprises super- 
heated drop detector. Revision. Lia 
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Office of Civilian Personnel Management Survey of Navy 

Civilian Attitudes December 1989: Findings. 
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Cable Splicing rca Action AFSC 361X1. 
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Title 38 Personnel System in the Department of Veterans 

Affairs: an Alternate Approach. 
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PMIS/JUMPS Manual. Volume 4. Query. 
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Ecology and Management of the Zebra Mussel and 
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PESTICIDE ees neues iaiihen PREVENTION ACT OF 1986 
Sampling for Pesticide Residues in California Well Water. 
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Sampling for Pesticide Residues in oem Well Water. 

1990 Update. Well Inventory Data Base. 
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Agricultural Fields and Non-Grop Sites 


PB91-193706/GAR 149,052 


Monitoring of the 1990 Gypsy Moth Eradication Project. 
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SaaS ital image analysis of spray samples. 
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Oxydemeton- PD-1: Initiation of Special Review. 
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PETRI NETS 
Application of Timed Petri Nets to S/C Operations Analy- 
sis: The Aristoteles Autonomy Concept. 
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energy prices due to the Kuwaiti crisis. 
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Nitrogen Gas Injection. Final Report. 
PB91-199091/GAR 150,087 


Sharp Interface Modeling for Steam Drive Recovery of 
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Competition between Steamdrive and Waterdrive for the 
Recovery of Low Viscosity Oils. 
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PETROLEUM DEPOSITS 

Effect of reservoir depletion and pore pressure drawdown 
on in situ stress and deformation in the Ekofisk field, 


North Sea. 
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logies. Technical progress report 1, September 15, 
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A it of data mar alternatives for the Al- 
berta Oil Sands Environmental Research Program, part Il: 
Project information catalogue. 
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PETROLEUM INDUSTRY AND TRADE 
International Oil —« ~~ Markets Conference: Program 
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Environment: Annual review 1988. 
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CONCAWE 1990 Annual Report. 
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Chemotherapy of aor Malaria (Final Report, July 1, 
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PHASE SHIFT 
Laser Beam Phase Measurement and Control System. 
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munications. 
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PHASE STUDIES 
Phase transitions and high temperature structures in tri- 
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DE91749069/GAR 
PHASE TRANSFORMATIONS 
Model for the roughening of reconstructed surfaces: 
Finite-size study and phase diagram. 
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ferent Metallic Alloys. 
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Solid-surface luminescence analysis. Progress report, 1 
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KW-100 VOL. 91, No. 18 


KEYWORD INDEX 


Membrane/Cytosol Distribution of Protein Kinase C Activ- 


ity. 
AD-A234 617/9/GAR 149,586 
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Structure of 
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Activation of Phosphoinositide Metabolism by Cholinergic 
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PHOSPHOLIPASE C 

Cross-Talk between Receptor-Regulated Phospholipase 
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Cross-Talk between Receptor-Regulated Phospholipase 

D and Phospholipase C in Brain. 
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Time- and State-Resolved Measurements of Nitric Oxide 
Dimer Infrared Photodissociation. 
PB91-202846 
PHOTOEMISSION 
Theory of angle-resolved photoemission from the cuprate 
superconductors. 
DE91622492/GAR 149,338 
PHOTOINTERPRETATION 
Northeast Artificial Intelligence Consortium 
Volume 7. Automatic Photointerpretation. 
AD-A234 886/0/GAR 
PHOTOIONIZATION 
a and Dissociation of the Triatomic Hydro- 
jen Molec! 
D-A235 088/2/GAR 148,348 


Measurements of Vibrational Frequencies of the H2 Mol- 
ecule Using Two-Step Photoinization. 
AD-A235 089/0/GA 148,349 
Photoionization of the 4s0 Ground State of Atomic Nitro- 
= in and Atomic Nitrogen 4s0-4p Oscillator Strengths. 
D-A235 256/5/GAR 48,279 
PEPICO studies of ion dissociations: The structure and 
heats of formation of bee molecules, and free radicals. 
Research report, 1988-1990. 
DE91010742/GAR 148,284 
Condensed phase studies of geminate radical ions in 
photoionization and radiolysis. 
DE91011165/GAR 
PHOTOLYSIS 
poet eens Photochemistry of Oxy-Substituted Tri- 


AD-ADGS 317/5/GAR 


PHOTON-PHOTON INTERACTIONS 
Inclusive D*(+ ,-) Production in Photon-Photon Colli- 


sions. 
N91-22836/1/GAR 

PHOTONICS 
Molecular Engineering Dynamics of Electron Transport 
and Nonlinear Optical Interaction in Langmuir-Blodgett 
Films of Organic Semiconductor Heterostructure. 
AD-A235 001/5/GAR 


Integrated Photonics Research Technical Digest Series. 
Volume 5. Conference Edition: Summaries of Papers Pre- 
sented at the Integrated Photonics Research Topical 
Meeting Held in Hilton Head, South Carolina on 26-28 
March 1990. 
AD-A235 094/0 148,771 
PHOTONS 

Program SCATMAN: A code designed to calculate 
photon coherent scattering anomalous scattering factors 
and cross sections. 

DE91011508/GAR 150,723 


PHOTOSENSITIVITY 
Medications That Increase Sensitivity to Light: A 1990 


Listing. 
PB91-198820/GAR 


PHOTOSYNTHETIC REACTION CENTERS 
Kinetics and energetics of triplet energy transfer in reac- 
tion centers from (ital Rhodobacter sphaeroides) 2.4.1. 
DE91011110/GAR 149,533 
PHOTOVOLTAIC CONVERSION 


Photovoltaics: From the laboratory to the marketplace. 
DE91002151/GAR 148, 


Applications of Thin Film Technology Toward a Low- 

Mass Solar Power Satsilite. 

N91-22179/6/GAR 
PHOTOVOLTAIC POWER SUPPLIES 

Optimalisatie en ontwerp van een pv/accu-systeem met 

back-upgenerator. (Optimization and design of a photo- 

voitaic/accumulator system with aback-up generator). 

DE90706011/GAR 1 
PHTHALOCYANINE 

Tetraneopentoxyphthalocyanine Langmuir-Blodgett Films: 

Spectroscopy at the Air/Water Interface. 

-A234 603/9/GAR 148,294 


PHTHALOYCANINE 
Molecular Orientation of the Silver Tetraneopentoxyphth- 
alocyanine and Stearic Acid Mixed Langmuir-Blodgett 
Film and Its Chemical and Electrochemical Behaviour. 
AD-A234 601/3/GAR 148,292 

PHYSICAL FITNESS 
Smoking, Exercise, and Physical Fitness. 
AD-A234 658/3/GAR 

PHYSICAL PROPERTIES 
Critical Data in Physics and Chemistry. 
PB91-203455 

PHYSICAL RADIATION EFFECTS 
Modeling irradiation-induced grain boundary segregation 
in stainless steels. 
DE91010157/GAR 149,409 
Etude des effets de l'irradiation bere mtn F 4 les Ta 

les des - TrFE). 

(Study of electron irradiation effects < on properties of fer- 
roelectric copo! 


148,387 


(NAIC). 
148,705 


148,285 


148,280 


150,816 


50,525 


149,691 


151,059 


149,695 


150,856 








poly 7 mes 
fluoreth 


lene). 
DE91749046/GAR 149,412 





Effet des solutes Si, Ge, Sb sur la germination des ca- 
vites et la migration des lacunes dans du nickel irradie 
aux electrons. (Effects of the solutes Si, Ge, Sb on cavity 
germination and vacancy migration in nickel irradiated 
with electrons). 
DE91749200/GAR 
PHYSICIAN SERVICES 
carers Diffusion, and Substitution of High-Technology 
PB91-200774/GAR 
PHYSICIANS 
oe the Malpractice Geographic Practice Cost Index. 
mentation. 
PBO1- 155218/GAR 149,234 


Growth in Medicare Physician Services by Specialty: Im- 
plications for Volume Performance Standards. " 
149,247 


149,413 


149,231 


PB91-193730/GAR 
Refining the Malpractice Geographic Cost Index, 5 1/4 
= diskette (February-March 1991) (for Microcomput- 
ers). 

PB91-506899/GAR 149,241 
Refining the Malpractice Geographic Cost Index, 3 1/2 
mo diskette (February-March 1991) (for Microcomput- 
ers). 
PB91-507491/GAR 


PHYSICS 
Agency’s agreement with the United Nations Educational, 
Scientific and Cultural Organization concerning the joint 
operation of the International Centre for Theoretical 
Ph at Trieste. Extension of the agreement. snes 


149,242 


ysics 
DE91622900/GAR 


PHYSIO CONTROL DEFIBRILLATORS 

Test and Evaluation Report of the Physio Control Defibril- 

lator/Monitor Model LIFEPAK (Trade Name) 10. 

AD-A234 593/2/GAR 1 
PHYSIOLOGICAL EFFECTS 

a and Perceptual Responses to Load Carry- 

ing in Female Subjects Using Internal and External 

Frame Backpacks. 

AD-A234 941/3/GAR 

Microgravity Ex; - ae Design. 

N91-22224/0/ 
PHYSIOLOGICAL TESTS 

Tests non Parametriques Portant sur les Rangs (Distribu- 

tion-Free Tests Using Ranks). 

PB91-199505/GAR 
PHYSIOLOGY 

Comparison of three oy me sal -based pharmacokine- 

tic models of benzene dispositio 

DE91010237/GAR 149,707 

International conference on physiological process studies 

in the Arctic: (I q-r for ecosystems response to 

climate change). Final report. 

DE91011199/GAR 149,552 

Proceedings of the Meeting of the United States-Japan 

Cooperative Program in Natural Resources (UJNR), 

Panel on Divi hysiology and Technology (10th). Held 

in Kauai, Hawaii on June 4-7, 1989. 

PB91-194159/GAR 
PHYTOPLANKTON 

Selective Herbivory and Its Role in the Evolution of Phy- 

bye Growth Strategies. 

A234 769/8/GAR 149,623 

PHYTOTOXICITY 

Toxicity of Persistent Chemical Agen nts Simulants (PCAS) 

and Chemical Agent Disclosure Solution (CADS) in Soil 

po byes (Cucumis sativus, L.) and Earthworms (Ei- 


loetida). 
AD AZSS 218/5/GAR 
PICHINDE VIRUS 


Pichinde Virus Infection in Strain 13 Guinea Pigs Re- 
duces Intestinal Protein Reflection Coefficient with Com- 


pensation. 
AD-A235 052/8/GAR 149,566 
PICKERING NUCLEAR GENERATING STATION (ONT.) 
Leak search results for 1990 PNGS pressure relief duct 
essure tests. 
IC-91-03160/GAR 150,201 
oe NGS 1990 vacuum building outage: Inspection 
sealants and coatings. 
Mico -03165/GAR 150,205 
Pickering NGS 1990 vacuum building outage: Inspection 
of pressure relief valve diaphragms. 
MIC-91-03169/GAR 150,207 


Pickering NGS 1990 vacuum building outage: Inspection 
= bog pressure relief duct expansion/contraction joint 


Mic 51-03170/GAR 
PICRATES 

Gel Solidified Microinterface Between Two immiscible 

a Applied to Amperometric Detection of Picrate 

imethylammonium. 

AD-ASSS 260/7/GAR 148,358 
PIEZOELECTRIC GAGES 

Monitoring of Anisotropic Material Elastic Properties 

Usi a Receiving Rays. 
PB91-203059 


PIEZOELECTRIC MATERIALS 


48,125 


149,773 


151,096 


149,781 


150,444 


149,833 


150,208 


149,378 





ing of an Active Isolation 


System. 


KEYWORD INDEX 


AD-A235 398/5/GAR 
PIGMENT EPITHELIUM OF EYE 
Her a og Blue Light Damage in the Ret- 
inal Pigment Epi m. 
AD-A234 681/5/GAR 149,591 
Effects of i ae Factors on the Electrical and 
Ultrastructural Properties of the Bovine Pigment Cpinen 


um. 
AD-A234 686/4/GAR 149,592 


Modification of Leucine Transport across Bovine Pigment 
Epithelium by Metabolic Stress. 
AD-A234 687/2/GAR 149,515 
Potentiating Effects of Ethanol on the Blue Light Depolar- 
ization of the Retinal Pigment Epithelium. 
AD-A234 718/5/GAR 
PILING (CIVIL ENGINEERING) 
—* study at Cranberry Jct: Nanticoke GS-Long- 
MIC-91-03157/GAR 148,465 
PILOTS 


Review of Audition Literature: Selection of Acoustic Sig- 
nals for Use in the — of Auditory Space. 
149,765 


150,487 


149,676 


AD-A234 579/1/GA\ 
PION BEAMS 
— poses line for PILAC, the proposed Los 
Alamos 
DE9101 1387/GAR 150,705 
Cavity shape and beam dynamics design for a linac for 


pions. 
DE91011395/GAR 150,708 


PION-DEUTERON INTERACTIONS 
B-Splines and Faddeev Equations: An Application to pi d 


oe 
PB91-205906/GAR 150,861 
PION-NUCLEON INTERACTIONS 
Meson-exchai (pi)N model. 
DE91011158/GAR 
PIPELINES 
Pressure and T ture Fluctuations in Underground 
Storage Tank Pipelines Containing Gasoline. 
PB91-206912/GAR 148,918 
PIPES 
Pre-test analysis of a pipe system for high-level vibration 
response and failure. 
150,295 


DE91 o apetesirs 
of SRS cooling water line. 
150,298 


150,689 





DE9101 Gases) GAR 


Environmentally assisted cracking in light water reactors. 
DE91011167/GAR 150,367 


Safety analysis for pipe rupture accidents of primary cool- 

ng system for : 

DE91772221/GAR 150,328 
PIPES (TUBES) 

Kawasaki Steel Giho, Vol. 22, No. 4, 1990. Special Issue 


on Steel Pi 
149,287 





ipe. 
PB91-207217/GAR 


PISTONS 
Couche Limite et Transfert de Chaleur au Niveau du 
Piston. Partie 6: Mesure de la Vitesse d’Ecoulement dans 
la Couche Limite Turbulente Derriere le Piston dans le 
Tube a Choc (Boundary Layer and Heat Transfer Near 
Pistons. Part 6: Flow Speed Measurement in the Turbu- 
lent Boundary Layer Behind a Piston in a Shock Tube) 
(Grenzschicht und Waermeuebergang am _Flugkolben. 
Teil 6: I der S' in der Tur- 
bulenten Grenzschicht Hinter dem Kolben im Stossrohr). 
PB91-199562/GAR 150,511 
PITCHING MOMENTS 
Dynamic Stall Effects and Applications to High Perform- 
ance Aircraft. 
N91-22106/9/GAR 147,807 
Forebody Vortex Control. 
N91-22110/1/GAR 
PLANETARY ATMOSPHERES 
Planetary Atmospheres: Mi pic and 


Space Physics. 
N91-23013/6/GAR 147,998 


PLANETARY BOUNDARY LAYER 
TOPAZ2D planetary boundary condition. 
DE91011513/GAR 

PLANETARY CRATERS 
Possible ) Getaianey of Large Martian Craters and Rela- 

tive Crat of the Terrestrial Planets (Abstract yr 
Not 330037 /GAR 47,954 

PLANETARY CRUSTS 
MEVTV Study: Early Tectonic Evolution of Mars: Crustal 
Dichotomy to Valles Marineris. 

N91-22990/6/GAR 147,942 

PLANETARY EVOLUTION 
Planetary Sciences: American and Soviet Research. 
N91-22960/9/GAR 47,976 
Formation and Evolution of the Protoplanetary Disk 
N91-22964/1/GAR 
Formation of Planetesimals. 
N91-22967/4/GAR 





147,790 





147,969 


147,980 


147,983 


Formation of the Terrestrial Planets from Planetesimals. 
N91-22968/2/GAR 147,984 


PLANTS (BOTANY) 


Rate of Planet Formation and the Solar System’s Small 
N91-22969/0/GAR 147,985 
Lae Sa ef Accmmniaien and Rak Geeta eho 
N91-22971/6/GAR 147,987 


Giant Planets and Their Satellites: What Are the Relation- 


Prop and How They Formed. 
N91-22972/4/GAR 147,988 





Thermal Conditions of V 
N91-22973/2/GAR 
NoW22074 
N91-22974/0/GAR 


and Thermal 
N91-23011/0/GAR 
PLANETARY GEOLOGY 


ee et Oe ee Study Project 
EEE a | ‘ectonics, and Vola- 


iles. 
N91-22984/9/GAR 147,939 


147,989 


147,990 


Evolution of Mars. 
147,962 


igin and Thermal Evolution of Mars. 
N91-23011/0/GAR 
PLANETARY MANTLES 
Evolution of Mars. 


147,962 


and Thermal 
N91-23011/0/GAR 
PLANETARY NEBULAE 


147,962 


Planetary Sciences: American and Soviet Research. 
N91-22960/9/GAR 147,976 


Magnetohydrodynamic Puzzles in the Protopianetary 
Nebula. 
N91-22966/6/GAR 147,982 
PLANETARY ORBITS 
— Stages of Accumulation and Early Evolution of the 
janets. 
N91-22971/6/GAR 147,987 
PLANETARY SURFACES 
Design of a Multiple Cable Crane for Plane- 
tary Surface tions. 
N91-22306/5/GAR 150,913 


PLANETARY TEMPERATURE 
Thermal Conditions of Venus. 
N91-22973/2/GAR 

PLANETS 


147,989 


Planetary Sciences: American and Soviet Research. 
N91-22960/9/GAR 147,976 
PLANNING 

OPTIMUM-AIV: A Planning and Scheduling System for 

Spacecraft AlV. 

N91-22770/2/GAR 150,932 

Transformation Reborn: A New Generation Expert 

System for Planning HST Operations. 

N91-22773/6/GAR 150,914 
a se n= BUDGETING 

Acquisition Stability and the Program Manager. 

AD AgSe 541/1/GAR 149,840 
PLANT ECOLOGY 

Microplot Method for es —_ em yey! Range 

pea a Data: Theoretical Considera and a Campuier 

lation. 
PB91- 196873/GAR 150, 126 
i a enataalnasase aches A Second Ap- 


Puot-201 01 163/GAR 


PLANT GENETICS 
Quantitation of pyrimidine dimers in DNA from UVB-irradi- 
ated alfalfa ((ital Medicago sativa) L.) seedlings. 
teeming 149,742 
p of bean, mashbean and lentil through 
pe we stati ional techni 7 
DE91622587/GAR 147,874 
Evaluation of early maturing and high — mutants/ 
varieties and improved germplasm of cotton through the 
use of induced mutations and hybridization. 
DE91622588/GAR MOATS 
Evolution of high ~—— chickpea varieties, havi 
proved plant type and disease resistance, thr: > 


147,876 


150,004 








duced mutations. 
DE91622589/GAR 
eee of rice through induced mutations. 
'91622591/GAR 147,877 
PLANT GROUPINGS 


Naturalized Ex 
PB91-201111 1GAR 


‘otic Tree Species in Puerto Rico. 
150,133 


growth in recently 
ia shallon in the 
CWHvm subzone. 
MIC-91-03020/GAR 
PLANTS 


International conference on physiologicai process studies 
pA eators for ecoystoms response to 


climate 
149,552 


149,983 


DE91011 NeCAR 
PLANTS (BOTANY) 
a ne ACC Synth 





September 15, 1991 KW-101 





eee 896/GAR 149,554 
ti ional Trade in Endangered Spe- 
en of Wild Fauna and Flora. 1988 Annual Report. 
PB91-193169/GAR 150,123 
C ti International Trade in Endangered Spe- 
cies of Wild aes and Flora. 1989 Annual Report, 
PB91-193177/GAR 150,124 


Vascular Plants of West-Central Montana. Identification 
uidebook. 


G 5 
PB91-193664/GAR 149,556 
Flora of Dominica, Part 2. Dicotyledoneae. 
PB91-193946/GAR 149,557 
Estimati Botanical Composition by the Dry-Weight- 
in California's Annual Grasslands. cans 
150, 1 








Rank 
PB91-198556/GAR 

PLASMA 
Invited and contributed papers presented at the joint Var- 
enna-Lausanne international workshop on ‘theory of 


fusion plasmas’. 
DE91003074/GAR 


150,551 

Solitons and chaos in plasma. 

DE91772230/GAR 

PLASMA ARC SPRAYING 
— me’ 

of plasma-spra 

DES! 010088/GAR 

PLASMA ARC WELDI 
Variable Polarity Arc Welding. 
N91-23046/6/GAR 

PLASMA DEVICES 
Research Equi 
Number AFOSR-89-00: 


sion. 
AD-A234 929/8/GAR 


PLASMA DIAGNOSTICS 
Visible charge exchange recombination spectroscopy on 


TFTR. 

DE91011105/GAR 
PLASMA DISRUPTION 

MHD modelling of density limit disruption in tokamaks. 

DE91623017/GAR 50,579 
PLASMA DRIFT 

Comments on dissipative drift wave turbulence and L-H 


transition. 
DE91772215/GAR 


PLASMA ETCHING 
Etching Studies in a Multiple-Beam Surface Experiment. 
N91-22862/7/GAR 150,587 
PLASMA GENERATORS 
— Reflectors for Electronic Beam Steering in Radar 


abaco 560/1/GAR 
PLASMA HEATING 
pony E ad plasma heating by low-frequency waves: mag- 
ping and Alfven resonance heating. 
DED16230187GAR 150,580 
Physics of Heavy lons (1989-1990). 
N91-22627/4/GAR 
PLASMA etateund 
\ transport at the Dill-D divertor strike points. 
DE91011136/GAR 50,555 
PLASMA INSTABI 
Stabilite MHD d’un tokamak quasi circulaire. Optimisation 
des profils de courant et de pression et influence d’un 
point de rebroussement a la surface du (MHD 
Stability of an almost gee | tokamak. CE of 
the pressure and current profiles and influence of a point 
of reflection at the surface of the plasma). 
DE91622078/GAR 
PLASMA INTERACTIONS © 
Findings of the Joint W h Evaluation of impacts 
of Space Station lasen onund Configurations. 
N91-22370/1/GAR 
PLASMA PHYSICS 
15TH Czechoslovak Seminar on Plasma Physics and 
‘art 1 


Techi 
150,585 


150,584 


to predict the coating characteris- 
ceramic powders. 
149,352 


149,278 


Purchased under DURIP Grant 
98: Application for Laser Propul- 


150,549 


150,554 


150,582 


150,548 


148,020 


150,573 





50,929 


nology, P. 
N91-22859/3/GAR 


15TH Czechoslovak Seminar on Plasma Physics and 

Technology, Part 2 

N91-22860/1/GAR 150,586 
PLASMA RIBS 

Rail Circuit Augmentation. 

AD-A234 944/7/GAR 
PLASMA SIMULATION 

Untersuchungen ueber Waermeleitung in dichten Plas- 

men. (Investigations on heat conduction in dense plas- 


mas). 
DE91622104/GAR 
PLASMA SPECTRA. 
Plasma sp py si ions with the ALTAIR code. 
DE91011201/GAR 150,560 
PLASMA SPRAYING 


PM-200 Lubrication System. 
N91-23044/1/GAR 


PLASMA SWITCHES 
Technical of plasma flow switch development for 
TRAILMASTER. Final report. 


KW-102 VOL. 91, No. 18 


150,450 


150,576 





149,407 


KEYWORD INDEX 


DE91010948/GAR 
PLASMA TURBULENCE 
Final Report on Grant N00014-88-K-0425 (California 


Univ). 
AD-A235 304/3/GAR 150,550 


PLASMOIDS 
Pulsed Plasmoid Electric Propulsion. 
N91-22151/5/GAR 

PLASTIC CONCRETE 
Repair, Eval e, and Rehabilitation Re- 
— Program: Plastic Concrete Cutoff Walls for Earth 


Dam 

AD-A234 566/8/GAR 148,454 
PLASTIC DEFORMATION 

ar Energy “ame of Sandwich Structures by 

Inelastic Deformati 

AD-A234 903/3/GAFi 150,417 
PLASTICITY 

Stability and accuracy of differencing schemes for visco- 

lastic models in wavecodes. 
E91011265/GAR 149,433 

Coal plasticity at high heating rates and temperatures. 

Third technical progress report. 

DE91011308/GAR 148,909 
PLASTICS 

Proceedings of waste stream minimization and utilization 

innovative concepts: An experimental technology ex- 

change. Volume 2, General industrial. 

DE91010718/GAR 148,878 
PLATE TECTONICS 

Plate motion and deformation. Report of the panel. 

DE91010466/GAR 150,009 
PLATE THEORY 

Surface and Through Crack Problems in Layered Ortho- 

tropic Plates. 

N91-22600/1/GAR 
PLATES 

Summary of the low upper shelf toughness safety margin 

issue. 

DE91010775/GAR 
PLATINUM 

Strong Anion/Surface Interactions: Perchlorate Reduction 

on Rh(100) Electrode Studied by Voltammetry. 

AD-A234 695/5/GAR 148,317 

Heterogeneous Catalysis on Platinum and Self-Assem- 

bled Monolayers on Metal and Metal Oxide Surfaces. 

AD-A235 055/1/GAR 148,343 
PLATINUM COMPLEXES 

Heterogeneous Catal 

bled Monolayers on 

AD-A235 055/1/GAR 
PLUMES 

Engine Throat/Nozzle Optics for Plume Spectroscopy. 

N91-22373/5/GAR 
PLUTONIUM 

Tables and figures from JNDC Nuclear Data Library of 

fission products, Version 2. 

DE90004490/GAR 150,677 


re processing of Integral Fast Reactor 


metal fuels. 

DE91011156/GAR 150,345 
Semi-works operation of the Recuplex Facility. Volume 1. 
DE91011349/GAR 150,346 
Semi-works operation of the Recuplex facility. Volume 2. 
DE91011350/GAR 150,34. 


Separations section radiation monitoring monthly ee 
DE91011812/GAR 


Studies on the sorption behaviour of plutonium tes > 
sion products on stannic antimonate. 
DE91622449/GAR 150,349 
Monitoring of plutonium in high active waste streams of 
Purex process by alpha spectrometry. 
DE91622450/GAR 
Aerosol-foam interaction experiments. 
DE91622615/GAR 
New reagent for uranium - plutonium partitioning. 
DE91749064/GAR 

PLUTONIUM 239 
interlaboratory Comparison of Actinides in Human Tissue 


(239)Pu + (240)Pu. 
PB91-203265 149,764 


148,826 


148,540 





150,665 


150,294 


is on Platinum and Self-Assem- 
etal and Metal Oxide Surfaces. 
148, 


, 


, 


150,264 
150,197 


50,355 


PLUTONIUM 239 TARGET 
Evaluation and testing of n + (sup 239)Pu data for 
ENDF/B-VI in the keV and MeV energy region. 
DE91011417/GAR 150,716 
PLUTONIUM 240 
interlaboratory C 
pone yho + (240)Pu. 
191 -20326: 
oem oe TARGET 
Translation of selected Ss published in Yadernye 
Konstanty (Nuclear Constants 3, 1988). 
DE91623087/GAR 150,788 
PLUTONIUM NITRATES 
Evaluation of the Guided Wave Model 200 Scanning 
Spectrophotometer for plutonium (VI) determination. 





ison of Actinides in Human Tissue 


149,764 





DE91010296/GAR 

PLUTONIUM OXIDES 

Low one assay residue processing upgrades at the Savannah 
iver Plant. 

DES1010038/GAR 150,222 
Evaluation of the Guided Wave Model 200 Scanning 
Spectrophotometer for plutonium (VI) determination. 
DE91010296/GAR 48,237 

PLUTONIUM RECYCLE 
Hanford Engineer Works monthly report, August a 
DE91009052/GAR 

PMIS DATA BASE 
PMIS/JUMPS a Volume 4. Query. 
PB91-193904/GAR 

PMMA 
Preparation and Characterization of Polyelectr 


148,237 


149,880 


fe Co- 
— Containing Methyl Methacrylate and 2-Hydrox- 
yethyl Methacrylate. Part 1: Polymers Based on Metha- 
crylic Acid. 
N91-22453/5/GAR 148,446 
Heat of Gasification of Polyethylene and Polymethyimeth- 
acrylate. 
PB91-199000/GAR 

PNEUMATIC TRANSPORT 


Determination of flow-regime boundaries for cohesive 
1990. 


particles. Quart = report, March 20-June 19, 
DESI 010552/GA 148,901 


POINTING CONTROL SYSTEMS 
Antenna Manager Software for the Brazilian Satellite: Im- 
plementation and Study. 
N91-22214/1/GAR 150,968 
POISONING 


Powe 7 Hy ohe! Organophosphonate Intoxication. 
AD-A235 281/3/GAR 149,681 


POLAR COMPOUNDS 
Experimental and computation studies of polar solvation. 


Pri 
148,368 


148,575 


‘ogress report. 
DE91010356/GAR 
POLAR REGIONS 

Weathering and Erosion of the Polar Layered Deposits 
on Mars (Abstract Only). 
N91-22994/8/GAR 


POLARITY 
Variable Polarity Arc Welding. 
N91-23046/6/GAR 


POLARIZATION 
Theoretical and Experimental Studies of Optical Nonlin- 
earities of Haloforms CHX3 X= F, Cl, Br, I. 
AD-A234 661/7/GAR 148,314 


Utilization of Radical Scavenging to Develop Nuclear 

Spin Polarization and Magnetic Isotope Separation in 
Flexible Biradicals. 

AD 35 071/8/GAR 148,277 


POLARONS 
Polaron Ground State in a Double Heterostructure of 


Polar Crystals. 
AD-A235 037/9/GAR 150,599 


POLICIES 
Abstracts of P 
N91-22929/4/ AR 


POLITICAL SCIENCE 
International Dimension of Culture and Conflict: Proceed- 
ings of the Symposium. 
AD-A234 927/2/GAR 148,119 


POLITICAL WARFARE 
International Dimension of Culture and Conflict: Proceed- 
- of the Symposium. 

A234 927/2/GAR 


POLITICS 
Soviet Union Republic Affairs. 
PB91-924600/GAR 


POLLUTION ABATEMENT 
Army Sein for Environmental Compliance and 
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Divergence between Populations of a Monogamous Poly- 
chaete with Male Parental Care: Premating Isolation and 
Chromosome Variation. 
PB91-206904/GAR 
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Surgical Rene in the Medicare Population. 
PB91-200592/GAR 149,229 
POTABLE WATER 
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sis. 
DE91011081/GAR 149,073 
Fundamental studies of water pretreatment of coal. First 
annual report, September 5, 1989-September 30, 1990. 
DE91011301/GAR 148,889 
PREVENTIVE HEALTH SERVICES 
Use of Preventive Services by the Elderly. Paper 2. Pre- 
ventive Health Services under Medicare. 
PB91-192880/GAR 
PREVENTIVE MEDICINE 
Prophylaxis by ovr Organophosphonate Intoxication. 
AD-A235 281/3/GAR 149,681 
PRICES 
Potential impact on socio-economic groups of rising 
energy prices due to the Kuwaiti crisis. 
DE91010600/GAR 148,903 
PRICING 
es Pricing: A Review of Theoretical and Empirical 
ese: 
PB91-206003/GAR 
PRIMARY COOLANT CIRCUITS 
Pre-test analysis of a pipe system for high-level vibration 
response and failure. 
DE91010835/GAR 150,295 
Safety analysis for pipe rupture accidents of primary cool- 
ing system for HTTR. 
DE91772221/GAR 
PRIMATES 
Proton Arc Doses to the Primate Head. 
AD-A235 134/4/GAR 
PRIME CONTRACT AWARDS 
Educational and Nonprofit Institutions Receiving Prime 
Contract Awards for ROTE Fiscal Year 1990. 
AD-A235 145/0/GAR 
PRIME CONTRACTS 
Prime Contract Awards by Region and State: Fiscal 
Years 1990, 1989, 1988. 
AD-A235 096/5/GAR 149,959 
PRINTED CIRCUITS 
Automated Electronic Circuit Manufacturing Using Ink-Jet 
Technology. 
PB91-199752/GAR 
PROBABILITY THEORY 
Methods for estimating the uncertainty of climate change 
effects in a crop model. 
DE91011238/GAR 
PROBLEM SOLVING 
Northeast Artificial intelligence Consortium 


Volume 10. Time Oriented Problem Solving. 
AD-A234 889/4/GAR 148,708 


Northeast Artificial Intelligence Consortium (NAIC). 
Volume 15. Strategies for Moe Bas ty oe and Numeri- 
cal Computation in Knowl 

AD-A234 894/4/GAR 148,712 


-. By ny for Knowledge-Based Problem Solving: 
Exten: and New Directions. 
AD AD34. 925/6/ GAR 


Kno a Repositories for Multiple Uses. 
N91-22797/5/GAR 


PROCESS CONTROL 
Optimization approaches to nonlinear model predictive 


control. 

DE91011178/GAR 149,284 
Computational fluid dynamics for defect control in semi- 
conductor processing. 
DE91011234/ — 


148,498 


149,246 


148,233 


150,328 


149,736 


147,723 


148,759 


148,048 


(NAIC). 





148,716 


148,726 


148,804 
and Control of an Evapo- 


148,275 


Modelling, System , 
rative Continuous cyst lizer. 
PB91-205948/GAR 
Mitsubishi Motors Technical Review, No. 2, 1990. 
PB91-207449/GAR 151,144 
Hwy of the Evaporative Pattern Casting Process. 

1-207464/GAR 151,146 

PROCESS CONTROL (INDUSTRY) 


Masking Failures of Multidimensional Sensors (Extended 
Abstract). 
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N91-22752/0/GAR 
PROCESS SOLUTIONS 
Equilibrium and volumetric data and model development 
! - _— (Progress) report, October 1, 1990-January 
15,1 a 
DE91010499/GAR 148,884 
Transport of heavy metals in process wastewaters. Final 
— report, September 1, 1989-November 30, 
DE91010551/GAR 149,150 
PROCUREMENT 
United States Air Force Report to the 102nd Congress of 


the United States of America Fiscal Year 1992/93. 
AD-A235 388/6/GAR 


PRODUCT DEVELOPMENT 
Results of the Aeronautical Systems Division Critical 
Process Team on Integrated Product Development. 
AD-A235 419/9/GAR 149,283 
PRODUCTION 
World Agricultural Production, May 1991. 
PB91-198408/GAR 147,858 


Identification and Estimation of Household Production 


Models. 

PB91-205799/GAR 148,232 

Coconut Production: Present Status and Priorities for Re- 

search. 

PB91-206151/GAR 
PRODUCTION REACTORS 


Characterization of the Hanford Site and environs. 
DE91011049/GAR 149,072 


— River Reactor Operation: Indices of risk for 
ncy a Revision 1. 
149,745 


149,285 


49,971 


147,898 


merge! 
DESI01 1054/GAR 
Continuity of water flow assurance--K Plants. 
DE91011433/GAR 
PRODUCTIVITY 


—_ ving ADP quality and productivity. 
'91010049/GAR 


150,308 


149,295 


paates Time for a New ome 
147,725 


Operations E 
N91-22267/9/ 
PROGRAM mete ol 

Evaluation of the impact of the National Area Health 
Education Center Program. 

PB91-194126/GAR 149,232 
Report to Congress on Evaluation of Nursing Education 
Projects Funded under Title Vill of the Public Health 


Service Act. 
PB91-201426/GAR 149,233 
fe a Results - 1989 (World Bank, Operations 


Evaluation Departmen 
PBOT 2 -206110/GAR 148,095 
PROGRAM MANAGEMENT 
Procedures for peer review assessments. 
DE91010902/GAR 
PROGRAM VERIFICATION (COMPUTERS) 
Validation and Verification of Expert Systems. 
N91-22787/6/GAR 
PROGRAMMING LANGUAGES 
Prototyping Distributed Simulation Networks. 
N91-22727/2/GAR 148,654 
aic Lai for Mathematical Programmi 
NOLza7S7 GAR og 148 
PROGRAMS 
Health Care arg Program Statistics: Medicare and 
Medicaid Data Book, 1990. 
PB91-200584/GAR 
PROGRESS REPORT 
Radiochemistry Division annual progress report: 1988. 
DE91622269/GAR 148,287 
PROJECT MANAGEMENT 
Phe mead Management and Systems Engineering Guide. 
Second Edition. 


AD-A235 039/5/GAR 149,857 
Flight Mission Control for Multiple Spacecraft. 
N91-22195/2/GAR 150,949 
NASA Earth Science and Applications Division: The Pro- 
ram and Plans for FY 1988-1989-1990. — 
148, 


147,743 


148,723 


é 


149,222 


91-22605/0/GAR 


NIST Support of the CALS Program: 1990 Synopsis. 
PB91-193821/GAR 149,878 
Nitrate Risk ee under Uncertainty. 
PB91-206789/GA\ 

PROJECT PLANNING 
Vision-21: Space Travel for the Next Millennium. 
N91-221 39/0/GAR 151,092 
Space Data: NASA's Future Data Volumes Create Formi- 


dable Sa. 
N91-22933/6/GAR 
PROJECT SETI 
Space-Based Seti. 
N91-22165/5/GAR 
PROMOTIONAL APPROACHES 
Promotional Guide for Navy Family Service Centers. 
AD-A235 244/1/GAR 149,964 
PROPELLANT BINDERS 
oan re Gasification of Polyethylene and Polymethyimeth- 
acrylate. 


149,188 


151,110 


150,879 


PROTEINS 
148,575 


Evaluation of on-Board Hydrogen Storage Methods F or 
aeaiean Aircraft. 
N91-22121/8/GAR 147,815 


PROPERTY RIGHTS 
— Foreign Investment Law No. 193, Effective 6/ 


14/91--Ti 
PB91-960412/GAR 148,229 
PROTECTION 
N91-22181/2/GAR 151,095 
eee CLOTHING 
intasnational Cont on Cat — 
(4th) Held in Austin, Texas on 1-5 October 1990. 
AD-A234 995/9/GAR 





148,140 


Se ee ee Prolonging Work Tol- 
Time during Heavy Exercise in the Heat for Per- 
‘orces Chemical Defense E: 


AD-A235 273/0/GAR 
PROTECTIVE COATINGS 
Oxidation of TaBe12 and NbBe12 coatings on 
paasreantspasnetag 149,954 
N91-22396/6/GAR 
Unique Applications of Fluoroepoxy Materials. 
N91-23041/7/GAR 149,322 
Heemy Ae ome ood ange A for Polycarbonate: Single- 
Layer, Abrasion ard 
N91-23043/3/GAR 149,357 
Coatings for Substrates | Edible 
Substrates. 
PATENT-5 019 403 147,930 
PROTECTIVE EQUIPMENT 
International Conf on Envi | E 
(4th) Held in Austin, Texas on 1-5 October 1990. 
AD-A234 995/9/ GAR 148,140 
High G Physiological Protection Training (Acceleratio;s 
Elevees: Protection par |’Entrainement). 
AD-A235 181/5/GAR 
PROTECTIVE MASKS 
Visual and Field-of-View Evaluation of the M-43 Protec- 
tive Mask with Prescription Eyepieces. 
AD-A234 592/4/GAR 
PROTEIN F 
Dietary Cis-Fatty Acids That Increase Protein F1 Phos- 
phorylation E i . 
AD-A234 616/1/GAR 149,664 
PROTEIN KINASE C 
ific Protein F1/GAP-43 Shows Substrate 
Specificity for the Beta Subtype of Protein Kinase C. 
AD-A234 615/3/GAR 149,585 
Dose-Dependent Phorbol Ester Facilitation or Blockade 
of Hippocampal Long-Term Potentiation: Relation to 
— Cytoso!l Distribution of Protein Kinase C Activ- 
AD-A234 617/9/GAR 149,586 


Protein borne C Activity and Substrate (F1/GAP-43) 
Cortex. 


Fo Cat Visual 
AD-A234 $18/7/GAR 149,587 


Inhibition of Protein Kinase C Blocks Two Components of 
LTP Persistence, Leaving Initial Potentiation intact. 
AD-A234 677/3/GAR 149,590 


PROTEIN METABOLISM 


Pw oy ee Sparing of Protein in Burn Injury. 
AD-A235 026/2/GAR 149,679 


PROTEIN SYNTHESIS 
Kristallisation von RNA und Proteinen Unter Mikrogravita- 
i (Crystalization of Ribonucleic Acid and 
Protein in Mik ity Cond 
N91-22893/2/GAR 149,547 
PROTEINS 


149,370 








Juding High Moist 





149,777 


148,137 


AD-A234 1'616/3/GAR 149,585 
Phorbol Ester Facilitation or 


Dose-Dependent Blockade 
of Hippocampal Long-Term Potentiation: Relation to 
Membrane/' Cytosol Distribution of Protein Kinase C Activ. 


Ab-A234 617/9/GAR 149,586 
International on the Immunobiology of Pro- 
teins and Peptides - Vaccines: Mechanism, and 
8 Tn tole October 


ni 





ADAZS4 75/1 149,597 
Powe Sparing of Protein in Burn Injury. 

AD-A235 026/2/GAR 149,679 
Modulation of lonic Channel Function by Protein Phos- 


AD-A235 106/2/GAR 149,527 
Effect of oe ong Molecules on Mitochondria and Mi- 
tochondrial Prot 


t 
AD-A235 177/3/ 7GAR 149,602 
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Eighth International Symposium on Affinity Chromatogra- 
phy and Biological Recognition: Program and Abstracts 
(Abstract Only). 
N91- 32681/1/GAR 149,536 
Affinity-Repulsion Chromatography (Abstract om, 
N91-22688/6/GAR 149,607 
Biomaterial Interactions with Organized Surfaces (Ab- 
stract Only). 
N91-22689/4/GAR 149,541 
Eupergit C as a Carrier for HPLC-Based Immuno-Purifica- 
tion of Antigens and Antibodies (Abstract Only). 
N91-22691/0/GAR 149,543 
PROTO-ONCOGENE PROTEIN MET 
Hepatic Growth Factor Receptor Is the Met Proto-Onco- 


ne. 
BaT-APPL-7-642 971/GAR 


PROTO-ONCOGENES 
Hepatic Growth Factor Receptor Is the Met Proto-Onco- 


ne. 
BAT-APPL-7-642 971/GAR 
PROTOCOL (COMPUTERS) 
Design and Formal Specification of a Transaction Proc- 
essing Protocol. 
N91-22717/3/GAR 148,611 
PROTON-ANTIPROTON INTERACTIONS 
Precision analysis of Lambda (sub M-barS-bar) and the 
gluon distribution and its implication for jet and top quark 
cross sections. 
DE91622154/GAR 
PROTON BEAMS 
Upgrade of LAMPF’s 750-keV, H(sup + ) transport. 
DE91011422/GAR 150,719 


Dose determination of 600 MeV proton irradiated speci- 


mens. 
DE91623390/GAR 

PROTON REACTIONS 
Nuclear cross section calculation system with simplified 
input-format. Version 2, (SINCROS-II). 
DE90008002/GAR 

PROTONS 
Polarizability of the Photon. 
PB91-203166 


149,612 


149,612 


150,774 


150,200 


150,678 


150,846 
PROTOPLANETS 
Exploration of Planetesimals by a Tripartite Tethered 


cecraft. 
N91-22164/8/GAR 150,907 
Formation and Evolution of the Protoplanetary Disk. 
N91-22964/1/GAR 47,980 
Formation of Pilanetesimals. 
N91-22967/4/GAR 147,983 
Formation of the Terrestrial Planets from Planetesimals. 
N91-22968/2/GAR f 


Rate of Planet Formation and the Solar System’s Small 


ies. 
N91-22969/0/GAR 147,985 
Late Stages of Accumulation and Early Evolution of the 


Planets. 
N91-22971/6/GAR 
PROTOSTARS 
Three-Dimensional Evolution of Early Solar Nebula. 
N91-22963/3/GAR 47,979 
PROTOTYPES 
Design and Fabrication of a Long-Life Stirli 
Cooler for Space Application. Phase 3: Prototype 
N91-22614/2/GAR 
PROTOZOA 
Protozoology of landfill. 
DE91774: 583/ GAR 
PROVINCIAL PARKS 
a Forestry Authority (Ont.): Annual report 1989- 


MIC-91-03208/GAR 
PROXIMAL KIDNEY TUBULES 


Lysosomal Changes in Renal Proximal Tubular Epithelial 
Cells of Male Sprague Dawley Rats Following Decalin 


Exposure. 

AD-A235 138/5/GAR 
PRTR REACTOR 

Reactor and fuels research and development operation 

monthly report, March 1959. Monthly report, March 1959. 

DE91011352/GAR 1 
PSEUDOMONAS 

on of Naphthalene Catabolism by Biolumines- 

nah-lux Transcriptional Fusions. 

AD-A235 319/1/GAR 149,529 

Field calibration of soil-core mi for luati 

fate and effects of genetically engineered microorga- 

nisms in terrestrial ecosystems. 

150,142 


Cycle 
jodel. 
149,257 


149,116 


149,992 


149,793 


G 





DE91011258/GAR 
Environmental and Molecular Characterization of Sys- 
tems Which Affect Genome Alteration in ‘Pseudomonas 
aerugirosa’. Chapter 
PB91-199877/GAR 
PSEUDOMONAS AERUGINOSA 
a of Linked Chri nes between 


—— Strains Rng incubation In 


VOL. 91, No. 18 


149,173 
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147,987 
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PB91-199976/GAR 
PSYCHIATRISTS 
Refinement of the Development of a Resource-Based 
Relative Value Scale for Psychiatrist Services. 
PB91-201053/GAR 
PSYCHIATRY 
fa te User's Stress Workshop (7th) Held in San 
Antonio, Texas on December 10-15, 1989: Training for 
Psychic Trauma. 
AD-A234 583/3/GAR 
PSYCHOACOUSTICS 
Review of Audition Literature: Selection of Acoustic Sig- 
nals for Use in the a of Auditory Space. 
AD-A234 579/1/GA 
PSYCHOLOGY 
on Coete Ss and — Prototype Effects in Estimat- 
tial Locat 
AD-A234 955/3/GAR 
Abstracts of Papers. 
N91-22929/4/GAR 149,266 
Approche Psychologique et Neurophysiologique des 
Troubles Cognitifs des Toxicomanes (Psychological and 
proartnyy samy Assessment of Cognitive Disturb- 
in Drug Addicts). 
PBOt- 199576/GAR 
PSYCHOMOTOR PERFORMANCE 
Effects of 2,4-Dithiobiuret on Sensory and Motor Func- 


tion. 

PB91-200220/GAR 
PUBLIC HEALTH 

HVAC fault tree analysis for WIPP integrated risk assess- 


ment. 

DE91011475/GAR 149,030 
Indoor Air-Assessment: Indoor Concentrations of Environ- 
mental Carcinogens. 

PB91-193847/GAR 149,009 
Comprehensive and Workable Plan for the Abatement of 
Lead-Based Paint in Privately Owned Housing. 
PB91-193953/GAR 149,719 
Guidelines for the Assessment and Management of Iron 
Deficiency in Women of Childbearing Age. 
PB91-198143/GAR 149,729 
Health Assessment for Marzone Incorporated/Chevron 
Chemical Company, Tifton, Tift County, Georgia, Region 
4. CERCLIS No. GAD991275686. 

PB91-198358/GAR 149,032 
pg yy Fl Firestone Tire = hog: Com- 
pany, Inc., Alba ugherty County, Georgia, Region 4. 
CERCLIS No. GAD990865 5074. 

PB91-198366/GAR 149,033 


Health Assessment for Comet Oil Company, Billings, Yel- 
—— County, Montana, Region 8. CERCLIS No. 


PB91-198374/GAR 149,034 
Health Assessment for Pesticide Lab. - Yakima oo 
USDA - Yakima Agricultural Research Lab.) Yakima, 
Washington, + i 0. CERCLIS No. 'WAD120519067, 
PB91-201368/GAR 149,037 
Review of the National Ambient Air Quality Standards for 
— Assessment of Scientific and Technical Informa- 


PBI -206185/GAR 


Nitrate Risk a/c under Uncertainty. 
PB91-206789/GA\ 149,188 
Toepassingen en Emissies van de Aandachtstof Anti- 
moon (Applications and Emissions of Antimony and Its 
Compounds). 
PB91-207837/GAR 
PUBLIC INFORMATION 
Surface Water Interim Measures/Interim Remedial Action 
Plan/Environmental Assessment and Decision Document 
for South Walnut Creek Basin (Operable Unit No. 2). 
Public Comment Responsiveness Summary: Final report. 
DE91010638/GAR 149,151 
PUBLIC LAW 480 
Food for Peace: 1988 Annual Report on Public Law 480. 
PB91-194167/GAR 148,094 
PUBLIC RELATIONS 
ceptarce ofthe We involvement: The key to public ac- 
Waste Isolation Pilot Plant. 
DE91011465/GAR 
PUBLIC UTILITIES 
Tradeable permits for global warming control: Implica- 
tions for regional economies and public utilities. 
DE91010822/GAR 48,949 
PUBLIC WORKS 
canoe g the Goods: Public Works Technologies, Man- 
ment, and Financi 
p 91-197939/GAR 
PUERTO RICO 
Naturalized Exotic Tree Species in Puerto Rico. 
PB91-201111/GAR 
PUGET SOUND 
Pa Sound Dredged Disposal Analysis: Management 
ca Assessment Report. Dredged Material Management 


1990. 
Hw! A235 108/8/GAR 149,143 
PULMONARY DEPOSITION» 
Development of S Lung st lied 
Thermodynamic Guncunene't to ye ha Par- 
ticles: Air Pollutants and Pharmacologic Drugs. 


149,662 


149,712 


149,710 


149,765 


148,104 


148,116 


149,806 


149,019 


149,220 


150,259 


147,738 


50,133 





PB91-199919/GAR 


PULSE GENERATORS 

JEOL News. Vol. 26A, No. 1, December 20, 1990. Analyt- 

ical Instrumentation. 

PB91-207241/GAR 
PUMPS 

eee evaluation of a novel erosion-resistant 

p design. Final report. 

BE910082 1 /GAR 148,896 
PUREX PROCESS 

B Plant Secondary Containment Description and Analy- 


Sis. 
DE91011081/GAR 149,073 


Semi-works operation of the Recuplex Facility. Volume 1. 
DE91011349/GAR 150,346 
Semi-works operation of the Recuplex facility. Volume 2. 
DE91011350/GAR 150,347 
Studies on the sorption behaviour of plutonium and fis- 
sion products on stannic antimonate. 
DE91622449/GAR 150,349 
Monitoring of plutonium in high active waste streams of 
Purex process by alpha spectrometry. 
DE91622450/GAR 150,264 
Characteristics and behaviour of interface sludges 
formed in the first extraction cycles of the purex process. 
DE91746426/GAR 
New reagent for uranium - plutonium partitioning. 
DE91749064/GAR 

PWR TYPE REACTORS 
Contributions to technical and economic aspects of high 


converters. 
DE91003073/GAR 150,287 


Heat transfer phenomena relevant to severe accidents. 
DE91010087/GAR 149,061 
Integrity of neutron-absorbing components of LWR fuel 
systems. 

DE91010314/GAR 

Loss of shutdown margin during PWR refueling. 
DE91010355/GAR 


149,732 


148,249 


, 


150,355 


150,340 


50,289 


— based priorities for inspection of nuclear pressure 
Rs. 


iundary components at selected LW! 
DEO TO 1O7aB/GAR 150,291 


Summary of the low upper shelf toughness safety margin 
issue. 
DE91010775/GAR 150,294 


a analysis of a pipe system for high-level vibration 
response and failure. 
DE91010835/GAR 150,295 


Overview of the CONTAIN severe accident containment 
analysis code. 
DE91010871/GAR 150,296 


Reprocessing of power reactor fuels. Eleventh quarterly 
progress report, April 1, 1960 to July 1, 1960. 
DE91010882/GAR 150,343 


CONTAIN analysis of hydrogen distribution and combus- 
tion in PWR dry containments. 
DE91010977/GAR 150,371 


Closed-loop digital control of nuclear reactors character- 
ized by spatial dynamics. Final report. 
DE91011023/GAR 150,300 


High Burnup Effects Program. Final report. 
DE91011127/GAR 150,344 


Environmentally assisted cracking in light water reactors. 
DE91011167/GAR 150,367 


Pinwise LWR power distribution derived from nodal diffu- 
sion calculations. Part 1. Final report, part |: method de- 
velopment and mathematical modelling. 

DE91622739/GAR 150,372 


Pinwise LWR power distribution derived from nodal diffu- 
sion calculations. Part 2. Final report, part ll: software de- 
velopment and validation. 

DE91622740/GAR 150,373 


CLAPTRAPH - a code for calculating pressure and tem- 
perature transients in the interconnected compartments 
of a total containment enclosing a breached water reac- 
4 circuit with the additional feature of hydrogen ingress 
or generation within the various compartments. 
DE91622759/GAR 150,374 


Implementation of an external thermocouple model into 
TRAC-PF1/MOD2. 
DE91622760/GAR 150,314 


Comparison of the radiological impact of energy produc- 
tion by fission and fusion reactions. 
DE91749036/GAR 150, 166 


Les a liquides et Agen rejetees par les reac- 
teurs a e 1 internationale 
entre 1975 et 1988. (international” comparison on radio- 
active releases of PWR between 1975 and rr, 

DE91749041/GAR 149,085 


ROSA-IV Large Scale Test Brace (LSTF) system de- 
scription for second 
150,365 
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DE91772222/GAR 
PYLONS 
Flow around a Store-Pylon Combination in a Curved Flow 


Field. 
N91-22088/9/GAR 147,779 





PYRIDOSTIGMINE 
Pyridostigmine and Warm Water Diving Protocol 90-05: 3. 
Cognitive Performance Assessment. 
AD-A234 591/6/GAR 


PYRIDOSTIGMINE BROMIDE 
Pyridostigmine —_ Warm Water Diving Protocol 90-05: 2. 


Thermal 
AD-A234 590/8/GAR 


PYRIMIDINE DIMERS 
ro of pyrimidine dimers in DNA from UVB-irradi- 
ated alfalfa ((ital Medicago sativa) L.) seedlings. 
DES 1O10S74/GAR 
PYRITE 
Electrochemistry of Thiobacillus ferooxidans reactions 
with pyrite. Technical progress report, December 1990- 
March 1991. 
DE91011298/GAR 149,659 
Rate of Pyrite Bioleaching by ‘Thiobacillus ferrooxidans’: 
Results of an Interlaboratory Comparison. 
PB91-195321 149,400 
PYROCHEMICAL REPROCESSING 
Pyrometallurgical processing of Integral Fast Reactor 


meta s. 

DE91011156/GAR 150,345 
PYROLYSIS 

Techno-economic evaluation of the ROPE(copyright) 


process. 
DE91002045/GAR 148,882 
Heat s Gasification of Polyethylene and Polymethyimeth- 


acrylat 
148,575 


149,767 
149,766 


149,742 


PB91- 199000/GAR 


Turbulent Flame Reactor Studies of Chlorinated Hydro- 

carbon Destruction Efficiency. 

PB91-199885/GAR 149,017 

Fuel Pyrolysis Effects on Hybrid Rocket and Solid Fuel 

Ramjet Combustor Performance. 

PB91-205930/GAR 148,576 
PYROMETERS 

Analysis of multi-wavele 

chi-square fits and Monte 

DE91011185/GAR 
PYROTECHNIC DEVICES 

——— deb in 


DE9101 1326/GAR 


PYRROLES 
Electronic and lonic Transport in Processable Conducting 


h pyrometry using non-linear 
rlo met 
150,693 





steel/glass-ceramic 


150,457 


Polymers. 
AD-A234 597/3/GAR 
QUADRATIC PROGRAMMING 
Polyhedral Approaches for Solving 0-1 Polynomial Pro- 
ramming Problems. 
D-A235 219/3/GAR 


QUADRATURES 


148,410 


149,488 


Extrapolation-based boundary element quadrature. 
DE91011175/GAR 149,472 
QUADRUPOLE LINACS 
DC and RF ion accelerators for MeV energies. 
DE91622722/GAR 
RF tests on the INS 25.5-MHz split coaxial RFQ. 
DE91772126/GAR 
QUALITATIVE ANALYSIS 
Knowledge ee Approach to Risk Analysis in the 


Hotol Project. 
N91-22802/3/GAR 151,041 


Biological Sulfur Oxidation and Reduction for Coal Sulfur 
Speciation and Desulfurization. 
PB91-203323 148,915 
QUALITY ASSURANCE 
the Quality of Knowledge Work. 
AD -A23S% 454/8/GAR - 
Improving ADP quality and productivity. 
DE91010049/GAR 
Quality Assurance Guidelines for Hemodialysis ~— 
PB91-196949/GAR 48,131 
Role of Reference Materials in Quality aiink 
PB91-203901 
QUALITY CONTROL 
Total Quality Management and Reform of the Military Ac- 
quisition System. 
AD-A234 905/8/GAR 149,852 
Total Quality Management: Will It Work in the System 
Program Office. 
AD-A234 909/0/GAR 
QUALITY OF HEALTH CARE 
Predictit Postoperative Adverse Events of Common 
Surgical lures in the Medicare Population. 
PB91-200592/GAR 149,229 
QUANTITATIVE ANALYSIS 
Knowledge Engineering ‘eumeug to Risk Analysis in the 
Hotol Project. ° 
N91-22802/3/GAR 
QUANTITATIVE CHEMICAL ANALYSIS 
Field screening procedures for determining the presence 
of volatile organic compounds in soil. 
DE91010072/GAR 


150,782 


150,801 


147,724 


149,295 


148,248 


149,853 


151,041 


149,199 
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Indirect spectrophotometric determination of F(-) based 
on back extraction of Zr(IV) by F(-) from Zr-TTA complex 


in benzene. 
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Calculation of radiation quantities for the medical prod- 
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Radio frequency biological hazards and measurement 

techniques. 
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RADOMES 

Technical Presentation of the Merlin’s Radome: Calibra- 

tion and Data i 

N91-22656/3/GAR 148,053 
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N91-22662/1/GAR 148,034 
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measurement. 
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pa atory luation of a pi ype vision system for 
iutomated rail profile measurement. 
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lety Study - Transport of Hazardous Materials by Rail. 
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| Combining of Ground-Based Sensors for the Pur- 
pose of Validati cca Rainfall Estimates. 
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RAIN FALL 
Floods in West Virginia, Virginia, Pennsylvania, and Mary- 
land, November 1985. 
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Optimal Combining of Ground-Based Sensors for the Pur- 
pose of Validating Satellite-Based Rainfall Estimates. 
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Evaluation of a Hyper- 
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N91-22567/2/GAR 150,930 
ead Pyrolysis Effects on — Rocket and Solid Fuel 
jet Combustor Performance 
Pegi 205930/GAR 148,576 
RANGELANDS 
Microplot Method for Updating Loop Frequency Range 
Trend Data: Theoretical Considerations and a Computer 
Simulation. 
PB91-196873/GAR 
RANK TESTS 
Asymptotically Optimal Rank Tests for Multi-Factor Ex- 
perimental Design Problems with Respect to a Location 
Parameter and a Scale Parameter. 
N91-22808/0/GAR 
RAPID TRANSIT SYSTEMS 
Potential role of maglev in short-haul airline operations. 
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RAW MATERIALS 
a ricultural Commodities as Industrial Raw Materials. 
PB91-198093/GAR 147,872 
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Boron Combustion Mode! Development with Kinetic Sen- 
em — and Measurement of Key Chemical Rate 
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Studies on coal devolatilization and char reactivity under 
PFBC conditions. Final report. 
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Alteration hydrothermale du verre R7T7. Cinetiques de 
dissolution du verre a 150 et a 250(sup 0)C, role des 
phases neoformees. (Hydrothermal alteration of the glass 
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neo-formed phases). 
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Effects of pH and Calcium on Hydrolysis of Na2SiF6 and 
Na2SnF6: A Quasi-Constant Composition Titration Study. 
PB91-194746 149,619 
Rate Constants for Hydrogen Abstraction Reactions of 
the Sulfate Radical, SO4- Alkanes and Ethers. 
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Reaction-Diffusion and Diffusion Processes in Regular 
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REACTION TIME 
Relationships between Manual Reaction Time and Sac- 
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REACTOR COMPONENTS 
Understanding and managing corrosion in nuclear power 


plants. 
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Evaluation of NRC maintenance team inspection reports 
for managing aging. 
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Development of methods for generating design allowable 
limits for the HTTR High-Temperature Structural Design 


Code. 
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REACTOR CONTROL SYSTEMS 
Closed-loop digital control of nuclear reactors character- 
ized by spatial dynamics. Final report. 
DE91011023/GAR 150,300 
Numerical simulation of nuclear power plants on multi- 
processor systems. Final report. 
DE91756650/GAR 

REACTOR COOLING SYSTEMS 
gaia and managing corrosion in nuclear power 
plants. 
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Continuity of water flow assurance--K Plants. 
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Heat transfer phenomena relevant to severe accidents. 
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clear reactor. 
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REACTOR DESIGN 
Ultra High ere Particle Bed Reactor Design. 
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Liquid Annular Reactor System (LARS) Propulsion. 
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REACTOR EXPERIMENTAL FACILITIES 
ROSA-IV Large Scale Test Facility (LSTF) system de- 
lor second simulated fuel assembly. 
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REACTOR FUELING 
Loss of shutdown margin during PWR refueling. 
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Determination du taux de neutrons differes. Application 
= reacteur CROCUS. (Determination of delayed neutron 
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TRIHEX-3D: A multigroup diffusion theory code for hex- 
— lattice core analyses with auto-triangularisation. 
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Proceedings of the 1988 seminar on nuclear data. 
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Table of constants of the repeating functions for iodine 
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EACRP thermal fission product benchmark. 
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REACTOR SAFETY 

Safety and Environmental Constraints on Space Applica- 

tions of Fusion Energy. 
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REACTOR SAFETY EXPERIMENTS 

Cold leg injection reflood test results in the SCTF Core-! 

under constant system pressure. 
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REACTOR SHUTDOWN 

Oak Ridge Research reactor shutdown maintenance and 

surveillance. Seminannual report, April-September 1990. 
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REACTOR START-UP 
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of October 3 
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REACTOR TECHNOLOGY 
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REACTOR VESSELS 
Summary of the low upper shelf toughness safety margin 


issue. 

DE91010775/GAR 150,294 
REACTORS 

Licensed reactor nuclear safety criteria applicable to 

DOE reactors. 

DE91010687/GAR 150,290 
REAL TIME OPERATION 

Development and Testing of Controller Performance 

Evaluation Methodology for Multi-input/Multi-Output Digi- 

tal Control Systems. 

N91-22337/0/GAR 

Real Time Control for NASA Robotic Gripper. 

N91-22569/8/GAR 150,896 
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Turbulence Measurements. 
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RECEPTORAL ALIASING 

Receptoral and Neural Aliasing. 
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sance. 
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pescrgernn os bay Practices Survey, 1989. 
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RECORDING INSTRUMENTS 
Rewriteable Optical Disk Recorder Development. 
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RECOVERABLE LAUNCH VEHICLES 
Recovery and Reuse of a Rocket Launcher. 
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RECOVERY 
Failure Recovery Planning Prototype for Space Station 
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National Economic Development Procedures Manual. 

Recreation. Volume 3. A Case Study Application of the 
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ation Use and Benefits. 
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Monitoring Environmental Change with Color Slides. 
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Geographic Location and Enlistment Propensity of Young 
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Attitude Tracking Study. 
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Screening Test. 
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RECYCLING 

Evaluation of Recycled Hot Mix Asphaltic Concrete in 
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RED TIDES 

Methods of In vitro Skin Absorption Studies of a Lipophi- 

lic Toxin Produced by Red Tide. 
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(3H)PbTx-3 (a Red Tide Toxin) through Monkey Buccal 

Mucosa and Skin. 
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Design Strategies for the International Space University’s 
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Revision. 
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—_ Frequencies of a Spininng Amphora-Type Liquid 
olumn. 

N91-22531/8/GAR 148,273 
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U.S. Forces in Europe: Maintain or Reduce. 
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lectrocatalysts for oxygen electrodes. Final report. 
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REDUCTION (CHEMISTRY) 
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num-Catalyzed Reduction of Unsubstituted Cycloolefins 
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the Product Cycloalikanes. 
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REENTRY VEHICLES 
Satellite Data Derived Estimates of Erosion Parameters 
lor Reentry Vehicles. 
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REFERENCE MATERIALS 
Role of Reference Materials in Quality Assurance. 
PB91-203901 
REFINERIES 
Sulphur Dioxide Emissions from Oil Refineries and Com- 
bustion of Oil Products in Western Europe (1989). 
PB91-207928/GAR 49,026 
REFLECTIVE COATINGS 
Characterization of Mo/B4C multilayers. 
DE91011192/GAR 
REFLECTOMETERS 
Determinacion de humedad en bagazo por reflexion de 
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tron reflection). 
DE91623282/GAR 
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System Dynamic Simulation of Precision Segmented Re- 


flector. 
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REFLEX SYMPATHETIC DYSTROPHY 
Pilot Study: Evaluation of the Effects of Treatment with 
0.75% Topical Capsaicin in Patients with Reflex Sympa- 
thetic Dystrophy Using Three Phase Bone Scintigraphy. 
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REFRACTOMETERS 
Optical Fiber Refractometer. 
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Optical Fiber Refractometer Launching Light at a Non- 
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PATENT-4 988 863 148,740 
REFRACTORY MATERIALS 
Mechanical Behavior and Flow Mechanisms in Refractory 
Metal Composition. 
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REFRIGERATING MACHINERY 
Alternative schemes for production of chilled water and 
cogeneration of electricity at Ashley Plant. 
DE91010940/GAR 
REFRIGERATION SYSTEMS 
Proceedings of the International Cryocoolers Conference 
(6th) Held in — Massachusetts on October 25-26, 
1990. Volume 
AD-A235 376/ i /GAR 149,312 
Proceedings of the International Cryocoolers Conference 
(6th) Held in Plymouth, Massachusetts on October 25-26, 
1990. Volume 2. 
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REFRIGERATORS 
Design and Fabrication of a Long-Life —, Cycle 
Cooler for Space Application. Phase 3: Prototype el. 
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Ontario waste composition study, vol. 1: 
waste composition study: Report. 
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ition modeling: A state-of-the-art review. 
be 101 O7S1/GAR 151, 167 


Zip-Code Insulation Program (ZIP), (Version 2.0) (for 

Microcomputers). 

PB91-507681/GAR 
REGIONAL FLOOD 


Floods in West Virginia, Virginia, Pennsylvania, and Mary- 
land, November 1985. 
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REGIONAL PLANNING 
Fisheries Program: B.C. Environment strategic plan for 
1990-95. 
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REGIOSPECIFICITY 
Synthesis and Characterization of Two Regiochemically 
Defined Poly(Dialkylbithiophenes): A Comparative Study. 
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REGRESSION ANALYSIS 
oo Analysis of Simulation Ex 
‘ession Analysis and Statistical 
Pe ‘1 -205914/GAR 
REGULATIONS 
Application of best available science to the regulatory 
process. Ts progress report, (February 1, 1990-Janu- 
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Grout Treatment Facility Land Disposal Restriction Man- 
agement Plan. 
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Summary and status of TRU waste characterization. 
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eo ny assurance at the Waste Isolation Pilot Plant. 
E91011463/GAR 150, 


Report of the Secretary of the Treasury on Government- 


Sponsored Enterprises, April 1991 
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Structural Concrete Overlays in Bri 

tion: Summary of E ital Results, Analytical Stud- 

ies and Design Recommendations. 
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Structural Concrete Overlays in Bridge Deck Rehabilita- 
tion: Experimental Program. 
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REIMBURSEMENTS 
Durable Medical Equipment Competitive Bidding Demon- 
stration. Final Report: Options for Medicare Reimburse- 
ment of Durable Medical Equipment. 
PB91-193466/GAR 149,235 
Durable Medical Equipment Competitive Bidding Demon- 
stration. Simulation of the Impact of OBRA 1987 on Re- 
imbursement of Durable Medical Equipment. 
PB91-193474/GAR 149,236 
Durable Medical Equipment Competitive Bidding Demon- 
stration. Review of Reimbursement Methods of Other 
Payors for Durable Medical Equipment. 
PB91-193482/GAR 149,237 
Durable Medical ——- Competitive Bidding Demon- 
stration. Working P Methodology for Constructing 
the Simulation Model Database. Volume 1. 
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Durable Medical Equipment Competitive Bidding Demon- 
stration. Working Paper: Methodology for Constructing 
the Simulation Model Database. Volume 2. 
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of Arts and Technology. 





Aspects of Reliability, intainability, and 
Availability. 
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Fixed Sample and Sequential Problems with Applications 
in Reliability. 
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Reliability-based structural optimization. 
DE91771930/GAR 148,464 
Feasibility Assessment of a Risk-Based Approach to 


Technical Specifications. Main Report. 
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RELIABILITY ANALYSIS 
Possible Use of Reliability and Safety Analyses from 
Other Technologies. 
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Safety in Software for Manned Mission Control: A Classi- 
ition 
N91-22269/5/GA 151,007 
| semen he a Software Product Assurance —— for 
Software — eliability Design, Development, and Assess- 
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Reliability and Risk Assessment of Structures. 
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RELIABILITY (ELECTRONICS) 
Building-in Reliability: Making It Work. 
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Forced Resettlement. 
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REMEDIAL ACTION 
Biotreatment of Gaseous-Phase Volatile Organic Com- 
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ae Summary, Area of Concern: Buffalo River, 
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Information Summary, Area of Concern: Ashtabula River, 
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Research and development for DOE environmental resto- 


ration and waste management. 
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Overview of DOE's field screening technology develop- 


ment activities. 
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Plan/Environmental Assessment and Decision Documen 
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ic Comment Responsiveness Summary: Final report. 

DEo1010638/GAR 149,151 
Applicability of environmental laws to the remedial inves- 
tigation and cleanup of a site at — Air Station Fallon, 
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feasibility study (Activity Code 4701 47017913C). 
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REMOTE CONTROL 
Future Operations for Space Mission Command and Con- 
trol. 
N91-22236/4/GAR 150,980 
REMOTE SENSING 
—— incinerator emissions from remote sites using 


rier transform infrared spectroscopy (FTIR). 
Deoto: 010574/GAR 148,980 


Distributed space platforms for remote sensing. 
DE91011047/GAR 150, 134 


Radar Remote Sensing of Tropical Forests: A Literary 
jeview. 
N91-22611/8/GAR 


Toepassing van Remote Sensing in de Landinrichtings- 
—_— (Utilization of Remote Sensing in Land Use Prac- 


tice). 
N91-22612/6/GAR 150, 136 


Research in Geosciences Policy. 
N91-22619/1/GAR 


Remote Sensing ications Update: Results of Inter- 
views with Earth ations Commercialization Pro- 
am (EOCAP) Participants. 
91-22623/3/GAR 150,122 


Remote a: and Limnology: Preliminary Studies of 
the Uhe-Tucurui Reservoir. 
N91-22625/8/GAR 


Aplicao de Dados de Sensores Remotos Int 
COM Modelo Digital de Elevacao NA Pesquisa 
tanica NA Serra DOS Carajas (Application of Remote 
Sensing Data Integrated with a Digital Elevation Model in 
the Geobotanical Research in the ‘ajas came” 

N91-22630/8/GAR 034 


Interdisciplinary Investigations in Support of Project DI- 
N91-22703/3/GAR 149,717 


Three-Dimensional Perspective Visualization. 
N91-23038/3/GAR 148,666 
Use of a Fourier Transform Spectrometer as a Remote 


Sensor at Superfund Sites. 
PB91-199844/GAR 
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REMOTELY PILOTED VEHICLES 
a of a Remotely Piloted —— Test 
Flight for Higher Harmonic Control Research. 
AD-A234 978/5/GA 147,828 
RENEWABLE ENERGY SOURCES 
ee Cooperation on able energy pro- 
report, April 1, 41991. -April 9, 1991. 
Beoior10897GA 


148,973 
TION 
Multiloop Feynman diagrams and distribution theory. UV 
ization in momentum space. 3. 
DE91621758/GAR 150,763 
REPAIR 
Repair, luation, Mai and Rehabilitation od 
search Pr ram: done of REMR Work 
Repair and Maintenance of Shallow-Draft Traini 
tures Held in Vicksburg, Mississippi on 24-25 


1987. 
AD-A235 341/5/GAR 
REPORTS 





148,461 


KEYWORD INDEX 


Northeast Artificial Intelligence Consortium (NAIC). 
Volume 2. Lepr | Using, and Recognizing Plans. 
AD-A234 881/1/GA\ 148,700 


R h on Intelligent Fault D and Repair Advi- 
sory Systems. 

AD-A235 267/2/GAR 148,719 
Agency’s agreement with the United Nations Educational, 
Scientific and Cultural Organization — the joint 
operation of the International Centre for Theoretical 
Physics at Trieste. Extension of the agreement. 
DE91622900/GAR 

NASA Gateway Requirements Analysis. 
N91-22935/1/GAR 151,111 
Business Plans for the Institute for Aviation Research, FY 
1990 - FY 1995. 

N91-23020/1/GAR 147,824 
Annual Report of the Office of Science and Technology. 
Fiscal Year 1990. 

PB91-196733/GAR 148,130 


Verification i Galeen yoy Research and De- 
for 





50,785 





—_ of Approved Recurring Information Requi its, 

.5-L. 

AD-A234 989/2/GAR 149,955 
REPRODUCTION (BIOLOGY) 

Statistical Issues in Risk Assessment of Reproductive 

with Chemical Mixtures. 

PB91- 199092/GAR 149,128 
REPRODUCTION (PHYSIOLOGY) 

Effects of Ingestion of Zinc ~~ agama on the Repro- 

duction Function of Rats. Phase 

AD-A235 224/3/GAR 149,794 
RESCUE OPERATIONS 

Proposed Preparative Techniques for Manufacture of 

Marine Dye Marker. 

N91-22097/0/GAR 151,127 
a 

Mik ‘amm und Fluggelegen- 

heten (German eng Program and Flight Occur- 


rences). 
N91-22884/1/GAR 151,106 
RESEARCH AIRCRAFT 


Summary of Aircraft Measuring Activities at Lapeth. 
N91-22661/3/GAR 148,058 


RESEARCH AND DEVELOPMENT 
Educational and Nonprofit Institutions Receiving Prime 
Contract Awards for RDTE Fiscal Year 1990. 
AD-A235 145/0/GAR 147,723 


Electrochemical abatement of pollutants NO(sub x) and 
SO(sub x) in a solid-oxide electrolyte reactor. Final 
re 4 

DES 1007967/GAR 148,977 


A eiyeeed and development for DOE environmental resto- 
tion and waste management. 
5E91010283/GAR 149,101 


Overview of DOE's field screening technology develop- 
ment activities. 
DE91010628/GAR 
Acid rain in Asia. 
DE91011160/GAR 148,983 


Understanding and involvement: The key to public ac- 
ince of the Waste Isolation Pilot Plant. 
DE91011465/GAR 150,259 


Svensk peewee En framtidsstudie i scenarioform. 
laste management. A future scenario). 
149,115 





149,102 


(Swedish wi 
DE91772032/GAR 


NASA Earth Science and Applications Division: The Pro- 
ram and Plans for FY 1988-1989-1990. 
91-22605/0/GAR 148,067 

Research in Geosciences Policy. 

N91-22619/1/GAR 

RESEARCH FACILITIES 
ign Strategies for the International Space University's 
i ity Research Facility. 
150,941 


150,033 


Vi ra 
N91-22171/3/GAR 
ZARM: Allgemeine information (ZARM: General Informa- 


tion). 
N91-22913/8/GAR 151,108 
Experimental aes and Ranges of the Pacific South- 


west Research Sta 
PB91- 198525/GAR 149,999 
ee GRANTS 
Grants Program: 1991 competition. 
Mies -03393/GAR 147,748 


wees and fellowships guide, effective September, 


1990. 
MIC-91-03396/GAR 147,749 





mmaries: October - 
AD-A234 6 832/4/GAR 149,943 
Air Force Office of Sci h Pro- 
o Quarterly Status dey oly - December 
AD-A234 833/2/GAR 147,741 


Northeas! . Artificial Intelligence Consortium (NAIC). 
Volume 1. Executive Summary. 
AD-A234 880/3/GAR 148,699 


KW-112 VOL. 91, No. 18 








_ Ce Arms Control Monitoring 


p91. 197013/GAR 147,756 

Federally Funded Research: Decisions for a Decade. 

PB91-198101/GAR 147,757 
RESEARCH NATURAL AREAS 

Ecological Surveys of Forest Service Research Natural 

Areas in California. 

PB91-198614/GAR 150,130 
RESEARCH PROGRAMS 

Procedures for peer review assessments. 

DE91010902/GAR 147,743 


Oak Ridge National Laboratory Institutional Plan, FY 
1991-- . 

DE91010929/GAR 147,744 
Radiochemis' + i annual progress report: 1988. 
DE91622269/' 148,287 
Vysledky ein a vyvojovych praci pe jaderne 
elektrarny s lehkovodnimi reaktory typu VVER 1000. Za- 


verecne materialy. (Results of R+ of nuclear power 
—_ with WWER-1000 type light-water reactors. Con- 


ns). 
Been 622784/GAR 150,316 
Metallurgy Department. Annual progress report for 1989. 
DE91622931/GAR 149, 


KFA Juelich Jahresbericht 1986/87. (KFA Juelich annual 


re 
bE91786207/GAR 147,745 
Markedsintroduksjon av nye komponenter og systemer i 
offshoresektoren. (Market introduction of new compo- 
nents and systems in the offshore sector). 
DE91772011/GAR 
RESEARCH PROJECTS 
Research and Technology. 
N91-23072/2/GAR 151,116 
International Collaboration in Prestandards Research on 
Advanced Materials within the Context of VAMAS 
PB91-204040 149,462 
Projects Within the Center for Advanced Materials. 
Annual Report, June 1, 1989-May 31, 1990. 
PB91-205716/GAR 149,379 
Human Nutrition Research and Information Management 
-_ lem Data Base (HNRIM), (FY 1982-1988). 
PB91-507574/GAR 
RESERVES 
Banking Reserves Tape, 


1991). 

PB91-507624/GAR 
RESERVOIRS 

Annual Report 1990 Reservoir Control Center Southwest- 


ern Division. 

AD-A235 119/5/GAR 150,103 

Reservoir performance charts, 1987. 

MIC-91-03219/GAR 148,963 

Remote Sensing and Limnoiogy: Preliminary Studies of 

the Uhe-Tucurui Reservoir. 

N91-22625/8/GAR 
RESETTLEMENT 

Forced Resettlem: 

AD-A235 208/6/GAR 
RESIDENTIAL BUILDINGS 

of Weatherizati Assi Program 
d idential selection tech- 
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nt 
needs for imp 
niques. 
DE91010783/GAR 


Luftvarme 
center Skraenten, 
6.12.1942. (Heated air and passive solar energy in old 


148,948 


Og passiv solenergi i aeldreboliger. Aeldre- 
Soenderborg. Boligforeningen af 


les homes. Old peoples centre Skraenten, 
. Housing association of 6.12.1942). 
DE 177191 5/GAR 


Tulevaisuuden asuinrakennusten  ilmanvaihtojaerjestel- 


maet. Yhteenvetoraportti. ( and controlled ventilation 
systems for dwelling houses of the future. Summary 


r ). 
Desty71 956/GAR 


Ontario waste wt ong Ae analy, vol. 1: 
waste composition study: R 


nder- 
148,160 


148,162 
Residential 


MIC-91-03273/GAR 149,122 


Security and Safety Aspects of Domestic Window and 
External Door Joinery and Ironmongery. 
PB91-199208/GAR 148,203 
Zip-Code Insulation Program (ZIP), (Version 2.0) (for 
Microcomputers 
PB91-507681/GAR 
RESIDUAL STRESS 
Non-Destructive Evaluation of Residual Stresses in Thin 
Films via X-ray Diffraction Topography Methods. 
AD-A235 328/2/GAR 150,605 


Reduction in Sintering Damage of Fiber Reinforced Com- 
posites. 
PB91-195362 
RESIDUAL STRESSES 
Residual stress calculations in whisker-reinforced ceramic 
matrix composites. 
DE91011163/GAR 149,367 
RESINS 
immobilisation of ion exchange resins in cement. Final 
report April 1986-June 1989. 
DE91622833/GAR 150,268 
neet ant ae of ion exchange resins in cement. Final 
rt April 1988-June 1989. 
DE91622834/GAR 150,269 
Thermal Characterization and Toughness of Ethynyl Con- 
taining Blends. 
N91-22448/5/GAR 
RESISTANCE HEATING 
Eleffektiviseringslaboratoriet. Ett project foer system- och 
komponentanalys inom uppvaermningsomraadet. Rapport 
fraan foersta verksamhetsaaret. (Laboratory for efficient 
electricity use. A project for system and component anal- 
ysis in the heating area. Report from the first year of ac- 


tivity). 
DE91772035/GAR 148,166 


Heizereinheit des Zmf: Ein Widerstandsbeheizter Zehn- 
zoenofen (Heater Unit of the Zone Melting Facility (ZMF): 
A Resistance Heated Ten Zone Furnace). 

N91-22911/2/GAR 150,643 


RESONANCE FLUORESCENCE 
ree — Spectrum of an Atom Near a 
njus 
AD-A234 53: V3/GAR 148,290 


Squeezing in collective resonance fluorescence: Effect of 
a thermal fie! 
DE91621787/GAR 
RESONANT FREQUENCIES 
Axial Response of an Amphora-Type Liquid Column. 
N91-22530/0/GAR 148,272 


Natural Frequencies of a Spininng Amphora-Type Liquid 


Column. 
N91-22531/8/GAR 148,273 


Response of a Viscous Liquid Layer around a Center- 

Core Axial Excitation in Zero-Gravity. 

N91-22532/6/GAR 148,274 
RESONATORS 

Resonateur a Ondes Elastiques (Elastic Wave Resona- 


tor). 
PB91-199364/GAR 148,783 


RESOURCE ALLOCATION 
ion de los Recursos para el Mejora- 
miento de la Educacion Cae Reallocating Re- 
sources for the Improvement of Education). os 
148, 


148,961 
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RESOURCE CONSERVATION AND RECOVERY ACT 
Obtaining variances from the treatment standards of the 
RCRA Land Disposal Restrictions. Environmental Guid- 
ance. 

DE91009495/GAR 

RESOURCE MANAGEMENT 
Commercial Activities Baseline Study. 
AD-A234 623/7/GAR 

RESOURCE RECOVERY ACTS 
Supplement analysis of t lic was' 
tion and repackaging activities at the idaho National En- 
Fwy Laboratory in support of the Waste Isolation 

ilot Plant test program. 
DE91010635/GAR 149,067 

RESOURCE RECOVERY FACILITIES 
—— schemes for production of chilled water and 

neration of electricity at Ashley Plant. 
D 91010940/GAR 148,844 

RESOURCES 
Study on Observational Systems: A Review of Meteoro- 
logical and Oceanographic Education in Observational 
Techniques and the Relationship to National Facilities 
and Needs. 
PB91-198168/GAR 

RESOURCES MANAGEMENT 
Sally ey ven Plasma Lanny as Part of a 

oop Resource Management item. 
N91-22174/7/GAR 151,094 
Remote Lge we I ——_ Update: Results of Inter- 
views with E servations Commercialization Pro- 
ram (EOCAP) Participants. 
91-22623/3/GAR 
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RESPIRATION 
ay of Ethane in Expirate of Rats Ventilated with 


ADAzSe 049/4/GAR 
Ethane Production Rates and Minute Ventilation. 
AD-A235 050/2/GAR 
RESPIRATORY FUNCTION TESTS 
Response of Humans Exposed to Low 
Lev ‘one for 6.6 Hours. 
PB91-200311/GAR 149,018 
RESPIRATORY SYSTEM 
Development of S Lung te with Controlled 
Thermodynamic Eerenmente t to Sooy Hygroscopic Par- 
ticles: Air Pollutants and Pharmacologic Drugs. 
PB91-199919/GAR 149,732 
RESPONSE LATENCIES 
Response Late’ Measures for Biographical — 
(Technical Report, March 1, 1989-December 31, ). 
49,954 


149,524 


149,525 





AD-A234 en 4 
Response Late for I 
(Final Report, March ot 1988-Decenber 3 tn 1990), 
AD-A234 were oc 149,956 
Resp pov be for Biographical Inventories. 
AD-A235 o10/e/ AR 149,957 
RESTRAINT SYSTEMS 
Child Restraint Systems. January 1980-August 1991 (Ci- 
tations from the a Database). 
PB91-800466/GAR 
RETAINING WALLS 
Performance Evaluation of Coastal Gabion Installations. 
PB91-198184/GAR 148,41 
RETICULOENDOTHELIAL SYSTEM 
Liposome era Sees +l (LEH) and the Reti- 
culoendothelial Lore (RES) 
149,601 








150,873 


AD-A235 176/5/ 


RETINA 
Hemoproteins(s) Mediate Blue Light Damage in the Ret- 
inal Pigment Epithelium. 
AD-A234 681/5/GAR 149,591 
Effects of Retina-Derived Factors on the Electrical and 
ne Properties of the Bovine Pigment Epitheli- 


AD-A234 686/4/GAR 149,592 


Analysis of Visual Loss from Retinal Lesions. 
AD-A235 268/0/GAR 
ae 
— is of particle slip and drag in a lift pipe used in the 
Hot lecycle-Solid oil shale retort. 
DE91011190/GAR 148,905 


RETORTS 


149,704 


is of particle slip and ee | in a lift pipe used in the 
cle-Solid oil shale retort. 
DE91011190/GAR 148,905 
RETURN ON INVESTMENT 
Schooling, Skills, and the Returns to Government Invest- 
ment in Education: An Exploration Using Data from 


Ghana. 
PB91-206508/GAR 148,084 
REUSABLE LAUNCH VEHICLES 
Recovery and Reuse of a Rocket Launcher. 
N91-22187/9/GAR 
REUSABLE ROCKET ENGINES 


High Pressure Water Jet Cutting and Stripping. 
N91-23047/4/GAR 


REVENUE 
Electric Utilities Sales and Revenue Monthly Report (EIA- 
826), 1989. 
PB91-507616/GAR 148,854 
REVERBERATION CHAMBERS 
TEM Driven Reverberating Chamber, a Single Facility for 


Radiated EMS/V Testing, 10 kHz - 18 GHz. 
PB91-202895 148,831 


REVERSE ENGINEERING 
Retro-Analyse (Reverse Engineering). 
PB91-199471/GAR 


REVERSE-FIELD PINCH 
Self-consistent field error effects in reversed field pinch 
plasmas. 
DE91011426/GAR 
REWARMING 
C : 


150,942 


148,572 


148,669 


150,564 





somp of R ing Methods in Mildly Hypother- 
mic Individuals. 

AD-A235 146/8/GAR 149,775 
REYNOLDS STRESS 


Review of Near-Wall Reynolds-Stress. 
N91-22080/6/GAR 147,773 


Second Order Modeling of Boundary-Free Turbulent 

Shear Flows. 

N91-22524/3/GAR 
RHENIUM 


Ligand Tuning Effects Upon the Multielectron Reduction 
and Single Electron Oxidation | of (Bijpyridy! Complexes of 


147,799 


KEYWORD INDEX 


DE91009428/GAR 
Vane shear and rheological of 
muds. 
DE91774537/GAR 
RHIZOBIUM 


Study of the basis for the competitiveness of (ital Rhizo- 
bium japonicum) in the nodulation of soybean. Final 


report. 
DE91010704/GAR 


RHODIUM 
Voltammetric and Radioactive Labeli 
baie and Po line Rhodium 
it taini lectrolytes. 
AD-A235 072 6/GAR 


RHODIUM 103 Aceon 
Spectrum-, 
(103)Rh(n, mn 
Spectrum. 
PB91-203406 

RHODOBACTER SPHAEROIDES 
Kinetics and energetics of triplet energy transfer in reac- 
tion centers from Atal Rhodobacter sphaeroides) € 4.1. 
DE91011110/GAR 149,533 

RIBONUCLEIC ACIDS 
Kristallisation von RNA und Proteinen Unter Mikrogravita- 
tionsbedingungen (Crystalization of Ribonucleic Acid and 
Protein in Microgravity Conditions). 

N91-22893/2/GAR 149,547 

RICE 
Improvement of rice through induced mutations. 
DE91622591/GAR 
World Grain Situation and Outlook, May 1991. 
PB91-200907/GAR 

RICKETTSIACEAE 
Taxonomy. 

AD-A234 813/4/GAR 

RIGGING 
Yacht Mast Design: Using Carbon Composites. 
N91-22398/2/GAR 

RIGID-ROD POLYMERS 
— and Properties of Rigid-Rod Benzobisazole 

Polymers Containing Benzothiazole Pendent Groups. 
AD-AZ34 742/5/GAR 148,416 

RING GALAXIES 
Theoretical Models of Gas morn: and Star Formation 
in Interacting Ring Galaxies. 
N91-22959/1/GAR 

RINGELESS ROTORS 
Dynamics of Elastic Bending and Torsion of Hingeless 
Rotors with Dynamic Stall. 

AD-Ad34 775/5/GAR 147,760 

RIPRAP 

Sizing Riprap for the Protection of Approach Embank- 
ments and Spur Dikes and Limiting the Depth of Scour at 
Bridge Piers and Abutments. Volume 1. Literature Review 
and Arizona Case Histories. 
PB91-198259/GAR 148,497 
Sizing Riprap for the Protection of Approach Embank- 
ments and Spur Dikes and "ae the Depth of yn at 
Bridge Piers and Abutments. Volume 2. Design P 


dure. 

PB91-198267/GAR 148,467 
RISK 

Knowledge Engineering Approach to Risk Analysis in the 

Hotol Project. 

N91-22802/3/GAR 


Reliability and Risk Assessment of Structures. 
N91-23050/8/GAR 

RISK ASSESSMENT 
In vitro Analysis of Modulators of Intercellular Communi- 
cation: Implications for Biologically Based Risk Assess- 
ment Models for Chemical Exposure. 
AD-A235 291/2/GAR 149,796 


Comparison of three Lp re ae -based pharmacokine- 
tic models of benzene disposition. 
DE91010237/GAR 149,707 


Risk-based priorities for inspection of nuclear pressure 
boundary components at selected LWRs. 
DE91010755/GAR 


Health risks from exposure to tritium. 

DE91011008/GAR 149,743 
Comparison of two risk assessment methodologies for 
high-level waste disposal in unsaturated media. 
DE91011266/GAR 149,074 
Generic as based inspection guidance for auxiliary feed- 
water syste' 

DE91011331 I /GAR 150,304 


HVAC fault tree analysis for WIPP integrated risk assess- 
ment. 
DE91011475/GAR 149,030 


148,898 





150,436 


149,657 

Studies of Single 
lectrodes in Sul- 
148,235 
Cross-Section leasurement of 
m)Rh in the ezycr Fission Neutron 
150,853 


147,877 


147,867 
149,650 


150,410 


147,975 


151,041 


149,290 


150,291 





cis- and trans-Dioxorhenium(V): Redox 








| Kinetics, Au Charge-Trans- 
148,259 


ye 
fer Absorptio’ n Spectr 
AD-A235 167/4/GAR 
RHEOLOGY 
Advanced study in solid transport: Rheological behavior 
of dense suspension. Final report. 


Feasibility Assessment of a Risk-Based Approach to 
Technical Specifications. Main Report. 
NUREG/CR-5742-V2/GAR 150,335 


Health Assessment for Marzone Incorporated/Chevron 
Chemical Company, Tifton, Tift County, Georgia, Region 
4. CERCLIS No. GAD991275686. 

PB91-198358/GAR 149,032 


ROADS 


ara ag ety ah ay amit ook gadis 

Albany, , Georgia, Region 4 

CEI ots No. GAD990855074. 

PB91-198366/GAR 149,033 
lealth Assessment for Comet Oil Company, Billi Yel- 

end County, Montana, Region 8. GERCLIS No. 

PB91-198374/GAR 149,034 


Integrated Criteria Document: Chromium. 
PB91-198853/GAR 


grated Criteria Di 
dix). 
PB91-198861/GAR 
Integrated Criteria Document: Arsenic. 
PB91-198895/GAR 149,216 
— Issues in Risk Assessment of Reproductive 

Mixtures. 


fellipe 199992/GAR 149,128 


o> Sees. on Pesticide Lab. - Yakima (Alias: 

USDA non Fi 40 GERCLIS No, WAD 20619007 
oie L 120513957. 

pas! 501 2188 368/GAR 149,037 


Oxydemeton- PD-1: Initiation of Special Review. 
PB91-206581/GA! 149,058 
Toepassingen en Emissies van de Aandachtstof Anti- 
moon (Applications and Emissions of Antimony and Its 
Compounds). 
PB91-207837/GAR 149,220 
RISK ASSESSMENTS 
— Criteria Document: Arsenicum Effects (Appen- 
PB91-198903/GAR 
RISOE NATIONAL LABORATORY 


Metall Department. Annual progress report for 1989. 
DE91 1/GAR 149,435 


RIVER BEND-1 REACTOR 
Application of geographic information system for emer- 
£91010766/GAR 150,292 

RIVER BEND-2 REACTOR 
Application of aan information system for emer- 


BEOTOTO7EO/GAR 150,292 


RIVER BOTTOM 
ba ar 5 enemy = = Possibilities to Observe 
iver Bottom Topography 
N91-22485/7/GAR 150,050 


RIVERS 
Systematic errors in river discharg 
MIC-91-03068/GAR 150,043 
Effects of In-Stream Mining on Channel Stability. Volume 
1 


PB91-198192/GAR 150,056 
_ of In-Stream Mining on Channel Stability. Volume 


PB91-198200/GAR 150,057 


Evaluating Scour at Bridges. 
PBQ1-196739/GAR 


RMC (ROTATING MULTICYLINDERS) 
Rotating Multicylinder Method for the Measurement of 
Cloud Liquid-Water Content and Droplet Size. 
AD-A234 780/5/GAR 148,061 


ROAD MATERIALS 
Toepassing van poederkoolviiegas 
Aanleg van een h emangpomge  g me 
in defundering van een zwaar belast ndustrieterrein. 
Tropicason of pulverized coal fly ash in the road con- 
struction). 
DE90706013/GAR 148,470 


— of Ralumac as Wearing Course. Construction 


eport. 
PB91-200451/GAR 148,477 


Cost-Effectiveness of Geotextiles: Review of Perform- 
ance in Alaskan Roads (Revised). 
PB91-200717/GAR 148,511 


eso Durability and Electrical Resistivity of Indiana 
lom Ash. 
Poon 202655/GAR 148,478 


Physical Durability and anna Resistivity of Indiana 
tom Ash. Executive Sumi 
148,479 


149,214 
Chromium, Effects (Appen- 


149,215 





149,217 





148,504 


in oe. 
it poederkoolvi 


Botti 
PB91-202721/GAR 


ROAD TRANSPORT 
Effekter av luftfoeroreningar fraan vaegtrafik paa naerlig- 
gande skog. (Effects of air pollutants from robe traffic on 
adjacent ray 
DE91772062/GAR 
ROADS 
Quantitative evaluation of the effectiveness of erosion 
control materials. 
MIC-91-02928/GAR 148,481 
Manitoba Highways and Transportation: Annual report 
1989-90. 
MIC-91-03206/GAR 148,483 


Cost-effectiveness of climbing lanes: User's manual. 
MIC-91-03291/GAR 148, 


148,994 
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Cost-effectiveness of lanes: Prograrmer's 
manual. 
MIC-91-03314/GAR 148,485 
pee Evaluation of Fish Passage through Roadway 
in Alaska: Data Report. Appendix. 
PB91- PBDT.183808/GAR 148,490 
Design Aids for Thermal Analysis. 
PB91-202606/GAR 
ROBOT CONTROL 
Dynamic Effects of Internal Robots on Space Station 
Freedom. 
N91-22604/3/GAR 151,099 
ROBOT DYNAMICS 
a4 robot ho seed dynamics based on 


Newton —— 
DE91 T72107 8 


limbing 


148,515 


149,299 


1991 Goddard Conference on Spece Applications of Arti- 
ficial Intelligence. 
N91-22769/4/GAR 151,104 


Technology 2000, Volume 1. 
N91-23021/9/GAR 


Robotics in Space-Age Manufacturing. 
N91-23045/8/GAR 


ROBOSIM, a gal for Robotic Systems. 
N91-23059/9/GAR 149,303 


— System Software, Simulation, and Robotic Appli- 


Nor. °23060/ 7/GAR 


Advanced Mechanisms for Robotics. 
N91-23062/3/GAR 149,304 


Flight Telerobotic creed and Technology —— 
N91-23063/1/GAR 


Video Compression for Remote Vehicle Driving. 
PB91-203208 

ROBOTS 
ROBOT: A Journal of Chinese Society of Automation-- 


Translation. 
AD-A234 808/4/GAR 149,293 
Passive and Active Grasping with a Prehensile Robot 


End-Effector. 
AD-A235 085/8/GAR 


147,755 


150,938 


148,143 


149,306 


149,294 
Generic command interpreter for robot controllers. 
DE91011231/GAR 49,297 
New wheel control system for the omnidirectional HER- 
MIES-III robot. 

DE91011517/GAR 149,298 


Dynamics Modeling and Adaptive Control of Flexible Ma- 


nipulators. 
N91-22342/0/GAR 149,300 
Modeling and Control Algorithms for Industrial Robots. 
N91-22762/9/GAR 149,301 
Machine Vision Based Teleoperation Aid. 
+ N91-22784/3/GAR 
Color-Coded Vision Scheme for Robotics. 
N91-22785/0/GAR 
Robotics in Space-Age Manufacturing. 
N91-23045/8/GAR 
ROBOSIM, a Simulator for Robotic Systems. 
N91-23059/9/GAR 149,303 
Telerobotic Electronic Materials Processing Experiment. 
N91-23061/5/GAR 151,114 
Advanced Mechanisms for Robotics. 
N91-23062/3/GAR 149,304 
Application of the PIPE Image Processing Machine to 
Scanning Microscopy. 
PB91-203190 
Digital Optimal Control of Rigid Manipulators. 
PB91-205732/GAR 
ROBUSTNESS (MATHEMATICS) 
Identification Perspective on Robustness Issues in Adapt- 
ive Pole Assignment. 
N91-22800/7/GAR 
ROCK-FLUID INTERACTIONS 
Multi-dimensional modeling of unsaturated flow in the vi- 
Cinity of exploratory shafts and fault zones at Yucca 
Mountain, Nevada. 
DE91010837/GAR 
ROCK MECHANICS 
Tensile str ih testing of Topopah Spring tuff. 
DE91011264/GAR 150,252 
Time pone of the ety of the Gasification 
Cavity. Final Report of Phase 
PB91- 199133/GAR 
ROCK PROPERTIES 
Compressive Strength in Tight Gas Sandstones 


and Shales. be ny Report, March 12, 1991. 
PB91 -206409/ 50,099 
ROCKET ENGINE CASES 


RSRM Top Hat Cover Simulator Lightning Test, Volume 
2. 
N91-22303/2/GAR 148,565 


RSRM Top Hat Cover Simulator Lightning Test, Volume 
2. Appendix A: Resistance Measurements. Appendix B: 
Lightning Test Data Plots. 
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148,892 
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N91-22304/0/GAR 
ROCKET LAUNCHERS 
Recovery and Reuse of a Rocket Launcher. 
N91-22187/9/GAR 
ROCKET PROPULSION 
Engine Cycle Analysis for a Particle Bed Reactor Nuclear 


et. 
AD-A235 258/1/GAR 148,552 


ROCKET WINDOWS 
Transpiration Cooled Ultraviolet Sol-Gel Silica Optics. 
AD-A235 426/4/GAR 150,470 
ROCKS 
— diffusi di lides from a cylindrical 
aste solid into il porous rock. 
DE91010211/GAR 149,063 
Hydrologic characterization of fractured rocks: An inter- 
disciplinary methodology 
DE91010219/GAR 150,226 


ROCKY FLATS PLANT 
Surface Water Interim Measures/Interim Remedial Action 
Plan/Environmental ment ision Document 
for South Walnut Creek Basin (Operable Unit No. 2). 
Public Comment Responsiveness Summary: Final report. 
DE91010638/GAR 149,151 
RODENT MALARIA 
Chemotherapy of my Malaria (Annual Report, Octo- 
ber 16, 1985-October 15, 1990), 
AD-A235 423/1/GAR 149,669 
RODENTS 
Poe ¢ Rodent Malaria (Final Report, July 1, 
1985-October 15, 1990). 
AD-A235 122/3/GAR 
ROLL 
Flight Test to Determine ng oon of a Proposed Air- 
borne Wake Vortex Detection Concept winsee 


148,566 


150,942 





149,668 
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Roll Plus Maneuver Load Alleviation Control System De- 
- for the Active Flexible Wing Wind-Tunne! Model. 
N91-22335/4/GAR 147,818 
ROLLING MOMENTS 
Forebody Vortex Control. 
N91-22110/1/GAR 
ROOFS 
Field Testing of Adhesive-Bonded Seams of Rubber 
Roofing Membranes. 
PB91-189993 
ROOSEVELT HOT SPRINGS 
geologic model and native state model of the 
Roosevelt Hot Springs hydrothermal system. 
DE91010056/GAR 
ROPE PROCESS 
Techno-economic evaluation of the ROPE(copyright) 


process. 
DE91002045/GAR 
ROSAT MISSION 
Rosat Mission Planning. 
N91-22232/3/GAR 
ROTARY WINGS 
a Parameter Studies and Sensitivity Analysis 
jor Blades in Axial Flight. 
Not 1"92078/0/GAR 147,772 
Investigation into the Extent and Effects of Spanwise 
Flow in the Boundary Layer of a Helicopter Rotor in 


Hover. 
N91-22089/7/GAR 147,780 
Flexural Strength of Unidirectional Carbon Fibre Compos- 


ites. 
N91-22399/0/GAR 
ROTATING LIQUIDS 
Axial Response of an Amphora-Type Liquid Column. 
N91-22530/0/GAR 148,272 


a Frequencies of a Spininng Amphora-Type Liquid 
lumn. 
N91-22531/8/GAR 148.273 


Response of a Viscous Liquid Layer around a Center- 
Core Axial Excitation in Zero-Gravity. 
N91-22532/6/GAR 

ROTATING MIRROR CAMERAS 
WPG-30 Model Microprocessor Controlled Rotating Be- 
ee a Mirror Scanning Camera and Its Applications-- 


AD- A234 | 802/7/GAR 


ROTATION 
Coc Free tation of Rotational Motions. 
AD-A234 551 fO/GAH 149,463 
Transfer of Adaptation between Actual and Simulated 
Rotary Stimulation. 
AD-A234 781/3/GAR 149,772 
Effect of Rotation on Legibility of Dot-Matrix Characters. 
AD-A235 034/6/GAR 148,770 
ROTOR AERODYNAMICS 
Quantitative Investigation into the Aerodynamic Coupling 
Effects in a Coaxial Contra-Rotating Rotor System. 
N91-22120/0/GAR 147,792 
ROTOR BLADES (ROTARY WINGS) 
Dynamics of Elastic Bending and Torsion of Hingeless 
Rotors with Dynamic Stall. 


147,790 
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150,889 
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AD-A234 775/5/GAR 
ROTORS 

Investigation of Hot Streak Migration and Film Cooling Ef- 

_—, on the Heat Transfer in Rotor/Stator Interacting 

AD-ABOS 420/7/GAR 148,546 
ROVING pa seems 


147,760 


Mini- Mars Explorations. 
N91- Be 167 /17GAR 
RUBBER 
Long Term Performance of Rubber in Seismic and Non- 
Seismic Bearings: A Literature Review. 
PB91-206714/GAR 148,201 
RUBBER ADHESIVES 
tal Testing of Adhesive-Bonded Seams of Rubber 


fing Membranes. 
Pest. 189993 148,190 


RUBIDIUM FREQUENCY ro 
d a GPS Receiver: A 
fee Stewed ook seme ran Good Short-Term 


and Long-Term Stal 
PB91 200808 148,597 


RUDDERS 
Experimental Investigation into Fin/Bulb Keels for the 
Port Pendennis America’s Cup Challenge. 
N91-22527/6/GAR 

RUPTURES 
pres aw whoa: Brg to abnormally short period in H startup 


of October 
DES101 1431/GAR 


Ruptured slug and water leak in tube 3088-H. 
DE91011789/GAR 150,309 


jer leak at 100-H reactor resulting from ruptured slug 


be (number sign) 2180-H. 
DE91011814/GA 150,310 


RURAL AREAS 


gieproject Deersum. (Energy project in Deersum, 
Netherlands). 
148,936 


150,908 





150,411 


150,307 
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Community Based Housing Aging in Place. 
PB91-193557/GAR 151,175 


Rural America at the Crossroads: Networking for the 


Future. 
PB91-198135/GAR 


RURAL LAND USE 
Toepassing van Remote Sensing in de Landinrichtings- 
praktijk (Utilization of Remote Sensing in Land Use Prac- 
tice 


). 
N91-22612/6/GAR 


RUSSIAN REPUBLIC 
RSFSR Presidential Election: Candidate Teams. A Refer- 
ence Aid. 
PB91-928101/GAR 
RUTHENIUM 
Control of Orbital Mixing in Ruthenium Complexes Con- 
taining Quinone Related Ligands. 
AD-A234 602/1/GAR 
RUTHENIUM COMPLEXES 
Control of Orbital Mixing in Ruthenium Complexes Con- 
taining Quinone Related Ligands. 
AD-A234 602/1/GAR 148,293 
RYDBERG STATES 
Observation of Low-Lying Rydberg States of the Triato- 
mic Hydrogen Molecule. 
AD-A235 087/4/GAR 148,347 
Resonance Enhanced Multiphoton lonization Spectra of 
the GeF and GeC! Radicals from 400-500 nm. 
PB91-203281 
RYE 
ba ag description of Tetracan Russian wild-rye. Revised 


editio 
MIC-91 -03409/GAR 


S CODES 
Simone user’s manual. V. 2.1. 
DE91622705/GAR 
SABOTS 
Effect of Sabot Wheelbase and Position on the Launch 
bemory of Fin-Stabilized Kinetic Energy Ammunition. 
A234 945/4/GAR 150,451 
SAFE DRINKING WATER ACT 
Analysis of Inactivation of ‘Giardia lamblia’ by Chlorine. 
PB91-196253/GAR 149,720 
SAFETY 
Minutes of the Explosives Safety Seminar (24th) Held in 
St. Louis, Missouri on 28-30 August 1990. Volume 1. 
AD-A235 005/6/GAR 150,453 
Minutes of the Explosives Safety Seminar (24th) Held in 
St. Louis, Missouri on 28-30 August 1990. Volume 2. 
AD-A235 006/4/GAR 150,454 


Nuclear weapon safety in the future: A context for plan- 


Hos 
DE91011055/GAR 149,932 


SAFETY ANALYSIS 
In situ Vitrification preliminary hazards analysis. 
DE91010022/GAR 


150,862 
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148,293 


148,395 


147,890 


150,312 


150,221 





SAFETY BELTS 
a Restraint Systems. January 1980-August 1991 (Ci- 
tions from the N 1. Database). 
PB91-800466/ GAR 150,873 
SAFETY DEVICES 
Evaluation of the Safety of the CSE SR-100 Self-Con- 
tained Self-Rescuer. 
PB91-200485/GAR 150,091 
= Restraint Systems. January 1980-August 1991 (Ci- 
tions from the NTIS Database). 
PBS 1-800466/GAR 
SAFETY ENGINEERING 
DEDTO1 146 inning and the end of the nuclear cycle. 
DE91011464/GAR 150,258 
= and oe —- of Domestic Window and 
ernal Door Joinery and Ironmongery. 
PB91-199208/GAR 148,203 
Safety Study - Transport of Hazardous Materials by Rail. 
PB91-917002/GAR 151,147 
SAFETY MANAGEMENT 
—e = of Reliability and Safety Analyses from 


ec . 
N91-22268/7/GAR 151,098 
Safety in Software for Manned Mission Control: A Classi- 


fication 
N91-22269/5/GA 151,007 


SAFETY MEASURES 

Fatal Accident Circumstances and yon J (FACE) 
Report: Two Construction Workers Electrocuted When 
Crane Contacts One Phase of a 13.4 KV System in Ten- 
nessee, June 26, 1985. 

PB91-197731/GAR 149,721 
Fatal Accident Circumstances and Epidemiology (FACE) 
oa County Worker Dies in Tennessee, August 28, 


1985. 

PB91-197749/GAR 149,722 
Fatal Accident Ci es and poy (FACE) 
Report: Mobile Home Assembly Line Work Electro- 
cuted in Ohio, August 13, 1985. 

PB91-197756/GA\ 149,723 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Production Welder Electrocuted in Ohio, July 29. 


1985. 
PB91-197780/GAR 149,724 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Brick Worker Electrocuted in Georgia, July 8, 


1985. 
PB91-197798/GAR 149,725 
Fatal Accident Circumstances and Epidemiology —_ 
Report: Roofer Electrocuted When Ladder Conta 
7200-Volt Power Line, October 20, 1988. 
PB91-197822/GAR 149,726 
Fatal bg my Ci and E logy (FACE) 
Report: Two Sanitation oR medhng De in Confined 
e in Kentucky, August 24, 1985. 
P 91-197848/GAR 
SAFETY STANDARDS 
Application of best available science to the regulatory 
process. Annual progress report, (February 1, 1990-Janu- 


ary 31, 1991). 

DE91010363/GAR 149,065 
Licensed reactor nuclear safety criteria applicable to 
DOE reactors. 

DE91010687/GAR 150,290 
KTA Jahresbericht 1989. (KTA annual report 1989). 
DE91756443/GAR 150,322 
Emerging Issues in Food Safety and Quality for the Next 


Decade. 

PB91-198150/GAR 
SAINT JOHN RIVER 

Ice jam flood study for Simonds, phase II: Summary doc- 


ument. 
MIC-91-03080/GAR 150,137 


SAINT JOHNS RIVER 
Ice jam flood study for Perth-Andover and the Beech- 
wood Headpond, phase ||: Summary document. 
MIC-91-03086/GAR 
SALES 
Electric Utilities Sales and Revenue Monthly Report (ElA- 
826), 1989. 
PB91-507616/GAR 
SALINITY 
Modifying Kfeup + )/Na(sup + ) discrimination in salt- 
wheat | chromosomes of a 
salt-tolerant (ital Lophopyrum). Progress report. 
DE91011005/GAR 
SALMON 
New Brunswick Atlantic salmon fisheries. 
MIC-91-03385/GAR 
SALMONELLA TYPHIMURIUM 
DNA Sequence Analysis of Revertants of the ‘hisD3052’ 
Allele of ‘Salmonella typhimurium’ TA98 Using the Polym- 
erase in Reaction and Direct Sequencing: Application 
to 1-Nitropyr Revertants. 
149,663 


150,873 








149,727 


147,931 


150,138 


148,854 





147,873 


147,919 


ene-ind 
PB91-200329/GAR 
SALT 
Phytotoxicology moss bag assessment survey in the vi- 
cinity of Universal Terminal Ltd., Iroquois, 1987-88. 
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SALT DEPOSITS 
Ci 


149,123 


dinciri 


of a cy 





| brine test room using a 
tunnel boring mac’ 
DE91011474/GAR 

SALT LAKE CITY (UTAH) 
American 


150,260 


Housing Survey for the Salt Lake City Metro- 
politan Area in 1988. Current Housing R . 
PB91-194076/GAR 


er Beogmee 


151,177 


England Salt Pond Data Book. 
Pest. 200345/GAR 

SAMPLE PREPARATION 
Algorithms to calculate sample sizes for inspection sam- 
pling plans. 
DE91622923/GAR 150,386 
Sampler’s Guide to the Contract Laboratory ‘ton? 
PB91-921330/GAR 149,138 

SAMPLING 
Dual Selection Criteria with Multiple Alternatives: Migra- 
tion, Work Status, and Wages. 
PB91-206516/GAR 

SAN JOSE (CALIFORNIA) 
American Housing Survey for the San Jose Metropolitan 
Area in 1988. Current Housing Reports. 
PB91-194068/GAR 

SAND 
—- of In-Stream Mining on Channel Stability. Volume 


PB91-198192/GAR 150,056 
Effects of In-Stream Mining on Channel Stability. Volume 


PB91-198200/GAR 
SANDIA LABORATORIES 


Support for the development of the personnel access- 
control and security-enhancement system (PASS). Final 


report. 

DE91010910/GAR 149,276 
SANDSTONES 

Uniaxial Compressive Stre in Tight Gas Sandstones 

and Shales. Me ry Report, March 12, 1991. 

PB91-206409/ 150,099 
SANITARY LANDFILLS 

Protozi of landfill. 

DE91774553/GAR 


SANTALUM 
Proceedings of the Symposium on Sandalwood in the Pa- 
cific. Held in Honolulu, Hawaii on April 9-11, 1990. 
PB91-198564/GAR 
SATELLITE ALTIMETRY 
‘opex Ground Data System. 
N91-22201/8/GAR 150,955 
Satellite Altimeter Data Processing: From Theory to Prac- 


tice. 

N91-22360/2/GAR 150,031 
SATELLITE ATTITUDE CONTROL 

MERCATOR: A Distributed Ground Control System for 

Geostationary Satellite Positioning. 

N91-22202/6/GAR 
SATELLITE-BORNE RADAR 

Optimal Combining of Ground-Based Sensors for the Pur- 

pose of Validating Satellite-Based Rainfall Estimates. 
N91-22669/6/GAR 148,057 


SATELLITE COMMUNICATION 
Type 1 Space Operations and Data System (SODS) Con- 


cept. 
N91-22220/8/GAR 150,974 


Space Communications Artificial Intelligence for Link 
Evaluation Terminal (SCAILET). 
N91-22796/7/GAR 148,590 


SATELLITE CONTROL 
— Software for the Brazilian Complete Space 


Not 31-22196/0/GAR 150,950 


Hipparcos Dedicated Control System: A Case Stuudy of a 
High Reliability Scientific Spacecraft Control System. 
N91-22197/8/GAR 150,951 


Telemetry Processing and nor Software for the 
Brazilian Complete Space Mission 
N91 "22198/6/GAR 150,952 
Automated Spacecraft Control -~ rasa for Usin- 
n (Fed. Republic of Germany) SCC. 
91-22199/4/GAR 150,953 


Satellite Control System Nucleus for the Brazilian Com- 
plete Space Mission. 
N91-22203/4/GAR 150,957 


a i. the SAX-OCC: A Control Centre for a Sci- 
entific Sate! 
None2204/2/GAR 150,958 
Satellite Control Center for 2000 and Beyond. 
N91-22207/5/GAR 150,961 
Satellite/Control Centre Interface Organisation in the Eu- 
telsat 2 Satellite Control System. 

N91-22213/3/GAR 150,967 


Towards an Operational Fault Isolation anh spon for 
French Telecommunication Satellite Telecom 2. 


150,058 


148,234 


151,176 


150,057 


149,116 


150,000 


150,956 


SCALING 


N91-22251/3/GAR 150,992 
Expert Operator's Associate: An Expert System for 
Spacecraft Control. 

N91-22253/9/GAR 150,994 
Use of Twin-Screen-Based WIMPS in Spacecraft Control. 
N91-22275/2/GAR 151, 012 
Workstation Technology and MMI hoouts for the Eu- 


telsat 2 Telemetry, Command and Ri 
N91-22276/0/GAR 151, 013 


Computer Dialogue Techniques for Satellite 
N91-22285/1/GAR 


SATELLITE IMAGERY 
a eee 
91-22231/5/GAR 


Se aaatoen 
High A’ Control System Architecture. 
N91- 22191 /1/GAR 150,945 


Ground Communication Bren 9 (GCF) Upgrade Task for 
NeLosiaean 


151,021 


150,135 


150,971 


Tracking and Data eg Satellite System 
Ground Terminal: STGT. 
N91-22221/6/GAR 150,975 
SATELLITE OBSERVATION 
Toepassing van Remote Sensing in de Landinrichtings- 
ee ee 
N91-22612/6/GAR 150,136 
SATELLITE ORBITS 
TRACE Trajectory Analysis and Orbit Determination Pro- 
am. Volume 13. Square Root Information Filtering and 
AD Azs4'857/9/GAR 151,048 
— 4% pe may Ground Control System for 
Geos! tionary tellite Positioning. 
N91-22202/6/GAR 150,956 
Satellite Altimeter Data Processing: From Theory to Prac- 
tice. 
N91-22360/2/GAR 150,031 


SATELLITE TRACKING 
Antenna Manager Software for the Brazilian Satellite: Im- 
tation and Study. 


plemen 

N91-22214/1/GAR 150,968 

Type 1 Space Operations and Data System (SODS) Con- 
It. 


cep’ 
N91-22220/8/GAR 150,974 


TDRSS Momentum Unioad Planning. 
N91-22771/0/GAR 
SATELLITE TRANSMISSION 
Second ———- and Data Relay Satellite System 
(TDRSS) Ground Terminal: STGT. 
N91-22221/6/GAR 150,975 
SAUDI ARABIA 
Exporter: Volume 3, No. 6, June 1991. 
PB91-198507/GAR 
SAVANNAH RIVER 
Study plan for conducting a section 316(a) demonstra- 
tion: K-Reactor cooling tower, Savannah River Site. 
DE91011052/GAR 149,153 
SAVANNAH RIVER PLANT 
Low assay residue processing upgrades at the Savannah 
River Plant. 
150,222 


151,037 


147,862 


DE91010038/GAR 


Reprocessing of power reactor fuels. Eleventh quarterly 
progress report, April 1, 1960 to July 1, 1960. 
DE 1010882/GAR 150,343 
Screening dynamic evaluation of SRS cooling water line. 
DE91010894/GAR 150,298 
pe River Reactor Operation: Indices of risk for 
mergency planning. Revision 1. 
DE91011054/GAR 149,745 
SAVINGS AND LOAN ASSOCIATIONS 
Thrift Merger History Data File, Quarterly (Cumulative 6/ 
60-3/91). 
PB91-591680/GAR 148,214 
SAX SATELLITE 
ign of the SAX Scientific Data Archive for a Quick 
Look at the Rotational Control Centre. 
N91-22295/0/GAR 151,030 
SCALABILITY 
Scalability of parallel algorithm-machine combinations. 
DE9101 1902/GAR 
SCALE EFFECT 
Sensitivity-Based Scaling for en Structural Re- 
sponse from Different Analytical Models. 
N91-22578/9/GAR 150,662 
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Bestezs: 623267/GA\ 149,381 


SCANNING ELECTRON MICROSCOPY 
New Approach to Image Modeling and Edge Detection in 
the SEM. 
PB91-203752 148,820 
SCATTERING CROSS SECTIONS 


Regular Polygonal Arrays of Resonant Scatterers. 
AD-A234 692/2/GAR 


SCATTEROMETERS 
i of TOSCANE-2 Data and Donelan-Pierson 


Model. 
N91-22667/0/GAR 148,036 


SCAVENGING 
Small uniflow scavenged two-stroke SI engine. 
DE91772045/GAR 


SCENE ANALYSIS 
Automatic Reconstruction of 3-Dimensional Scenes for 
Mars Rover Operations. 
N91-22230/7/GAR 
SCHEDULING 
RSM 1.0 User's Guide: A Resupply Scheduler Using Inte- 
Ee Optimization 
1-22766/0/GAR 150,931 
OPTIMUM-AIV: A Planning and Scheduling System for 


N91-22770/2/GAR 


Shari a Decision-Making Interactions Be- 
tween ind Software in MAESTRO. 
N91-22772/8/GAR 148,661 


Transformation Reborn: A New Generation Expert 
System for Planning HST Operations. 
N91-22773/6/GAR 150,914 


Using C to Build a Satellite Scheduling Expert System: 
implies from the lorer Platform Planning System. 
N91-22774/4/GAR 1, 
i Range Science Scheduling for the Hubble Space 
N91-22775/1/GAR 150,915 
S aeeee for a Space Application Scheduling Prob- 
N91-22776/9/GAR 150,897 
Automatic Adaptive Scheduling of Processing in Multima- 
chine Cells. 
PB91-199786/GAR 149,272 


O(niogn) Algorithm for the Two-Machine Flow Shop Prob- 

lem with Controllable Machine Speeds. 

PB91-205856/GAR 149,286 
SCHOOL BUSES 

Analysis of Canadian school bus accident records, 1982/ 

83-1984/85. 
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Public Forum Occupant Restraints: Proceedings 
(1987: Ottawa, Ont. 
MIC-91-02952/GAR 


School bus seat development study. 
MIC-91-02953/GAR 


SCIENCE POLICY 
Industry, Science and Technology Canada: 1991-92 esti- 


mates, part Ill. 
MIG-91-03423/GAR 


151,154 


151,135 


147,750 
Science Council of Canada: 1991-92 estimates, part Ill. 
MIC-91-03470/GAR 147,752 

SCIENTIFIC AND TECHNICAL INFORMATION 
Japan-U.S. Task Force on Scientific and Technical Infor- 
mation. a. oe of ag ee (3rd). Held in Tokyo, 

Japan on July 15, 19! 
PEOTISIOO/GAR 
SCIENTIFIC SATELLITES 
i re Facility. 


149,263 


Li Duration 
AD-A235 174/0/GAR 
SCINTILLATION COUNTERS 
Scintillation materials for medical applications. Progress 
report, July 1, 1990-January 30, 1991. 
DE9101 1022/GAR 
SCOLE EXPERIMENT 
Model for the | _eiaecaeemaaa Spacecraft Control Lab- 
oratory Experimen 
N91-22351/1 YOAR 
SCOURING 
Sizing Riprap for the Protection of Approach Embank- 


ments and aga Dikes and ee the Depth of Scour at 
Bridge Piers olume 1. Literature Review 
_ Hist 


and Arizona 
PBOt 198250/GAR 
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148,497 


Piers in Oklahoma Streams. 


Scour Around Bi 
PB91-198713/GAI 48,503 


Evaluating Scour at Bridges. 
PB91-198739/GAR 


SCREENS (DISPLAYS) 
Resonateur a Ondes Elastiques (Elastic Wave Resona- 


tor). 
PB91-199364/GAR 


SCRUB TYPHUS 
Leptospirosis Scrub Typhus and Colorado Tick Fever 
Like Disease in Korea. 
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SEA CLUTTER 

Analysis of the North Truro Sea Clutter Data. 
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AD-A235 121/1/GAR 150,430 

Sea ice velocity fields off Labrador and eastern New- 

foundiand derived from satellite imagery, 1984-87. 
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SEA/SHORE ROTATION 

Assessment of Navy Personnel Geographic Stability or 

‘Homesteading’ in the 1980s. 

AD-A235 316/7/GAR 
SEA STATES 

DASWAM: A Pri 

Generation Wave 

N91-22680/3/GAR 
SEA WATER 

Chemical ee of Seawater by Lava from Kilauea 

Volcano, Hawaii. 

150,429 


ion of future sea-level 
‘Final report. 
150,398 


149,871 


ram for Data-Assimilation in a 3RD 
lodel. 


150,437 


AD-A234 923/1/GAR 
Efficient Representation of the North Atlantic Hydro- 
raphic and Chemical Distributions. 
D-A235 387/8/GAR 
SEAGRASSES 
pm Production Dynamics of Epiphytic Algae in Mis- 
ippi Seagrass Beds. 
PBOI 193631/GAR 
SEALED SYSTEMS 
Self-Sealing Separation Fastener for Small —— 
PATENT-4 ¢ 986 708 
SEALING MATERIALS 
— completion and seal be | for upper confined 
ifier-monitoring wells in the 300-FF-5 operable unit. 
D 91010884/GA 149,152 


150,431 


150,390 


149,280 


LS 
poe debonding in stainless steel/glass-ceramic 


seals. 
DE91011326/GAR 


SEALS (MAMMALS) 
Aerial and Ship-Based Surveys of Northern Sea Lions 
(‘Eumetopias jubatus’) in the Gulf of Alaska and Aleutian 
Islands during June and July 1990. 
PB91-200642/GAR 

SEALS (STOPPERS) 
High Temperature Performance Evaluation of a Hyper- 
sonic Engine Ceramic Wafer Seal. 
N91-22567/2/GAR 150,930 
Development of Braided Rope Seals for Hypersonic 
Engine Applications. Part 2: Flow Modeling. 
N91-22571/4/GAR 

SEAMS (JOINTS) 
Field Testing of Adhesive-Bonded Seams of Rubber 
Roofing Membranes. 
PB91-189993 

SEARCHING 
Effects of Display Failures and Symbol Rotation on Visual 
Search and R inition Performance. 
AD-A235 035/3/GAR 

SEAS 


150,457 


150,131 


148,549 
148,190 


149,699 


1 th oli 


and radionuclides Gaomes 
DE91749065/GAR 


SEASONAL THERMAL ENERGY STORAGE 
Koudeopslag te Nederland BV te Culemborg. Haal- 
baarheidsonderzoek. (Cold storage at Wang Netherlands 
Inc. in Culemborg). 
DE90706012/GAR 148,927 


Warmte-opsiag op industrieterreinen. Knelpuntenstudie. 
(Heat storage on industrial areas). 
DE90706015/GAR 148,935 


SEATS 
Lightweight, Fire-Retardant, Crashworthy Aircraft Seat 
Cushioning. 
N91-23052/4/GAR 
SECOND QUANTIZATION 
Relation between the geometric phase and the 
——_ term. 
DE91621761/GAR 150,766 
Super-version of quasi-free second quantization. 1. 
Charged particles. 
DE91621762/GAR 150,767 
SECONDARY COOLANT CIRCUITS 
S ing dy i luation of SRS cooling water line. 
DE91010895/GAR 150, 
SECTION 6 SCHOOLS 
Section 6 Schools in Six States: Eleven Case Studies of 
Transfer Issues. 





| ocean general circulation 
model. 


149,087 


151,125 





AD-A235 187/2/GAR 
SECURITY 


148,071 


Report on security issues in database systems. 
DE91011101/GAR 


SEDIMENTS 

Information Summary, Area of Concern: Sheboygan 
River, Wisconsin. 

AD-A234 554/4/GAR 149,140 
Information Summary, Area of Concern: Buffalo River, 
New York. 

AD-A235 280/5/GAR 149,145 
Information Summary, Area of Concern: Ashtabula River, 

io. 
AD-A235 412/4/GAR 149,147 


Analisis multielemental por activacion neutronica de sedi- 
mentos del Golfo de Ana Maria. (Multielemental analysis 
by neutron activation of sediments in the Ana Maria Gulf, 


). 
DE91623298/GAR 150,435 
Vane shear and rheological it of estuari 
muds. 
DE91774537/GAR 150,496 


Remote Sensing and Limnology: Preliminary Studies of 
the Uhe-Tucurui Reservoir. 
150,051 


148,745 





N91-22625/8/GAR 
Studies of Benzidine-Based Dyes in Sediment-Water Sys- 


tems. 

PB91-196659/GAR 149,165 
Desire for Levels: Background Study for the Policy Docu- 
——— Environmental Quality Standards for Water 
PB91-198879/GAR 149,167 


Desire for Levels: Background Study for the Policy Docu- 
ment ‘Setting Environmental Quality Standards for Water 
and Soil’ (Annex). 
PB91-198887/GAR 
SEEBECK EFFECT 


Untersuchunbgen zur Segregation von Tellur in BiSbTe3 
(Examination of the Segregation of Tellurium in BiSbTe3). 
N91-22899/9/GAR 1 


SEED POTATOES 
New Brunswick seed potato growers’ certification list, 


MIC-91-03130/GAR 147,883 
SEEDS 
Cooperative Agrichemical and Seed Operations. 
PB91-197137/GAR 
SEGMENTED MIRRORS 
System Dynamic Simulation of Precision Segmented Re- 


flector. 

N91-22317/2/GAR 151,065 
SEGREGATION PROCESS 

Entmiscungsverhalten der Monotektischen Legieru 

al-Bi, al-PB und Ab-in bei Unterschiedlicher Abkuehlu 

Unter Schwerkraft (Segregation Behavior of AIBi, Al 

and Abin Monotectic Alloys for Different Coding under 

Gravity). 

N91-22909/6/GAR 149,450 
SEISMIC ARRAYS 

— Seismic Arrays and Nuclear Test Ban Verifica- 


AD-A234 §33/8 148,749 
SEISMIC DATA 

Multichannel Seismic Investigation of Variations in Crustal 

Structure in the Western North Atlantic. 

AD-A235 245/8/GAR 150,419 
SEISMIC DETECTION 

— Seismic Arrays and Nuclear Test Ban Verifica- 


AD. A234 533/8 148,749 


Seismic Surveillance: Nuclear Test Ban Verification. 

AD-A235 169/0/GAR 48,751 
SEISMIC EFFECTS 

Pre-test analysis of a pipe system for high-level vibration 

response and failure. 

DE91010835/GAR 150,295 


Screening dynamic evaluation of SRS cooling water line. 
DE91010895/GAR 150,298 

SEISMIC MODELING 
Numerical Simulation of Quarry Source and Reflection/ 
Refraction Seismic Experiments. 
AD-A234 577/5/GAR 

SEISMIC SURVEYS 
Cagniard method in complex time revisited. 
DE91011042/GAR 150,068 
Determination of Subsurface Conditions of Frozen 
Ground Layers Using Surface Waves at Three Perma- 
frost Sites in Fairbanks, Alaska, U.S.A. 
PB91-199711/GAR 150,139 


Estimation of Macro Velocity Models by Wave Field Ex- 
tion. 


trapola' 
PB91-205757/GAR 


SEISMIC WAVES 
Sen method in complex time revisited. 
DE91011042/GAR 


149,168 


147,852 


150,005 


150,097 


150,068 





SEISMOMETERS 
Development of an sgn pt Seismic Footy and Prepa- 
ration = Participation in on Di 
Group of Scientific Experts Technical Tests. 

AD-A234 782/1/GAR 


SEMANTICS 
Programming with Process Groups: Group and Multicast 
en 148,650 


Specification of Peephole Optimization. 
ND L227S0/5/GAR 


MICONDUCTOR DEVICES 
Ultraciean, Integrated Processing of Thermal Oxide 


Si ; 
AD-A234 738/3/GAR 148,795 
Computational fluid dynamics for defect control in semi- 


conductor processi 
DE91011234/GAR 148,804 





148,750 


148,659 


Pr for High Temperature Superconductor - Semi- 
Contacts. 


PB91-203646 


SEMICONDUCTOR DIODES 
Etude, Realisation et Caracterisation de Diodes a Effet 
TUNNEL et Temps de Transit a Homojonction GaAs en 
Gamme d’Ondes Millimetriques (S' Fabrication, and 
Characterization of FaAs Homojunction TUNNETT 
Diodes in the Millimetric Wave Band). 
PB91-199455/GAR 


SEMICONDUCTOR INDUSTRY 
Toward a National Semiconductor Strategy. Second 
Annual Report of the National Advisory Committee on 
Semi juctors. Volume 1 
PB91-201293/GAR 
Toward a National Semiconductor Strategy. R 


Markets in High-Volume Electronics. Second 
Report of the 


150,654 


148,815 


148,817 


nnual 
ational Advisory Committee on Semicon- 
ductors. Volume 
PB91-201301/GAR 
SEMICONDUCTOR LASERS 
Neutral Atom = Interferometry. 
AD-A234 624/5/GA 
Multigigahertz Semiconductor Lasers. 
AD-A234 776/3/GAR 
1/F Noise in the Optical Output of 3-5 Devices. 
N91-22914/6/GAR 
SEMICONDUCTOR MATERIALS 
SERI photovoltaic subcontract reports: Abstracts and 
document control information, 1 August-31 December 
1990. Photovoltaic Energy Program. 
DE91002150/GAR 148,967 
Femtosecond studies of surface electron transfer proc- 
ess at semiconductor interfaces. Final report, September 
1, 1985-October 31, 1990. 
DE91010914/GAR 
peg oo dy of iconducti ials. 
, March 21, 1991-April 5, 4991. 
DES 1011197/GAR 
SEMICONDUCTOR (ORGANIC) 
in of Polymers with Semiconductor, NLO and Struc- 
tural Properties. 
AD-A235 215/1/GAR 
SEMICONDUCTOR SWITCHES 
Summary of the laser working group. 
DE91011729/GAR 
SEMICONDUCTORS 
Vapor Phase Hydrocarbon Removal for Si Processing. 
AD-A234 739/1/GAR 148,796 
Chemistry of Fluorine in the Oxidation of Silicon. 
AD-A234 959/5/GAR 48,340 
Method for Providing EMI/EMP Hardening and Break- 
down Protection in Composite Materials. 
PAT-APPL-7-544 298/GAR 148,758 
SEMICONDUCTORS (MATERIALS) 
Zuechtungsverfahren (Growing Process). 
te 150,626 
Ergebnisse v lizuecht im Wel- 
traum (Results of Coyetal Growth Se in Specn. 
N91-22891/6/GAR 150,629 
Untersuchungen zur Form der Fest-Fluessig Phasenfront 
Beim Lp wn a Verfahren (Investigation of 
— Shape of the Solid-Liquid Phase Front in Bridg- 


in-Stockbarger Process). 
N91-22896/5 GAR 150,632 


Kinetic Striations in Earth- and Space-Grown Semicon- 


ductor s. 
N91-22904/7/GAR 150,638 
SENSITIVITY 
Pharmacokinetic Basis of Age-Related Changes in Sensi- 
tivity to Toxicants. 
PB91-200279/GAR 
SENSITIVITY ANALYSIS 
Sen analysis using DECOMP and METOXA subrou- 
tines of the MAAP code in modelling core concrete inter- 
and post test calculations for ACE- 
MCC! experiment L-5. 
DE91623400/GAR 150,378 
SENSORY THRESHOLDS 
= of 2,4-Dithiobiuret on Sensory and Motor Func- 
in. 


148,818 


150,517 
148,766 


150,537 


148,371 
Foreign trip 
150,609 





148,431 


148,777 





149,810 


KEYWORD INDEX 


PB91-200220/GAR 
SEPARATION PROCESSES 


Advances in industrial separations technologies. 
DE91010101/GAR 


149,806 


148,947 


Semi-works ation of the Recuplex Facility. Volume 1. 
DE91011349/GAR 150,346 
Semi-works operation of the Recuplex facility. Volume 2. 
DE91011350/GAR 150,347 


Adsorption and Orientation of Tetracycline on Hyd 
le. 
PB91.195149 149,690 


Interfacial a Membranes for Gas Separation. 
PB91-199695/GAR 148,386 


SEPSIS 
Pharmacological Sparing of Protein in Burn Injury. 
AD-A235 026/2/GAR 

SEPTICEMIA 
Combined Therapy of Septicemia with Ofloxacin and/or 
Synthetic Trehalose Dicorynomycolate (S-TDCM) in Irra- 
diated and Wounded Mice. 
AD-A235 385/2/GAR 

SEQUENCES (MATHEMATICS) 
Non linear ergodic theorem and application to a theorem 


of A. Pazy. 
DE91621721/GAR 149,473 





y 


149,679 


149,571 


eofar ical sequenc 





Note on the converg: 2. 
DE91621722/GAR 149,474 
New Laegy of ergodic ee for non expansive se- 
quences in a Hilbert spa 
BE91621723/GAR 
SEQUOIA NATIONAL PARK 
Size Distributions and Spatial Patterns of Giant Sequoia 
(‘Sequoiadendron giganteum’) in Sequoia and Kings 
Canyon National Parks, California. 
150,003 


149,475 


PB91-200949/GAR 
SEQUOIADENDRON GIGANTEUM 
Size Distributions and Spatial Patterns of Giant Sequoia 
(‘Sequoiadendron giganteum’) in Sequoia and Kings 
Canyon National Parks, California. 
PB91-200949/GAR 150,003 
SERVOMECHANISMS 
Four Quadrant Control of Induction Motors. 
N91-23055/7/GAR 
SETTLEMENT (STRUCTURAL) 
bye mame of Mat Foundations to Resist Differential 
1 
AD-A234  565/0/GAR 
SEVERN ESTUARY 
Distribution studies of waders and sheliduck in the 
Severn Estuary. Parts 1 and 2. 
DE91774538/GAR 
SEWAGE DISPOSAL 
List of submissions received by SWISC by 3:00 P.M. De- 
cember 28, 1989 with respect to the long-term system. 
MIC-91-03216/GAR 149,121 
Don River dry weather outfall survey. 
MIC-91-03275/GAR 149,159 
Humber sewershed combined sewer overflow study. 
MIC-91-03276/GAR 149,160 
Mimico Creek dry weather outfall survey. 
MIC-91-03277/GAR 
SEWAGE SLUDGE 
Response of the Habitat and Biota of the Inner New York 
Bight to Abatement of Sewage Sludge Dumping: Third 
Annual Progress Report, 1989. 
PB91-208199/GAR 149,193 
SEWAGE TREATMENT PLANTS 
Collecting Household Hazardous Wastes at Wastewater 
Treatment Plants. Case Studies. 
PB91-206193/GAR 
SHADING 
Test cell studies 1: window coverings. Measurement of 
parameters describing the effect of curtains, net curtains 
and venetian blinds. 
DE91774549/GAR 
SHAFT EXCAVATIONS 
Findings of the ESF Alternatives Study. 
DE91010681/GAR 
SHAKING 
Wi Freq y Filtering Characteristics of Com- 
pliant Lar 


yers. 
AD-A234 768/0/GAR 150,658 
SHALE OIL 
UNOCAL Parachute Creek Shale Oil Program Environ- 
mental cern Ng oe Annual Report, October 1, 
1989-September 
PB91-198077/GAR 149,213 
SHALES 
Mechanical properties and —— of seal-forming litho- 
logies. Technical progress report No. 1, September 15, 
1990-March 15, 1991. 
DE91010741/GAR 150,010 
Uniaxial Compressive Strength in Tight Gas Sandstones 
and Shales. | Report, March 12, 1991. 
PB91- 306409/GAR 150,099 
SHALLOW DEPTH 
Repair, E Mai Rehabilitation Re- 
search Program: Proceedings ‘ot oREMA Workshop on 


148,762 


148,199 


150,107 


149,161 


149,130 


148,176 


150,234 








SHIPPING CONTAINERS 
Repair and Maintenance “asap Shallow-Draft Ti 
tures Held in Vicksburg, Mississippi on 24-25 


1987. 
AD-A235 341/5/GAR 
SHALLOW SHELLS 


148,461 


Parameters and Equations for 
of Symmetrical es Thin Elastic Shallow Shots. 
N91-22397/4/ 149,371 
SHALLOW WATER 


gene of Shallow Waters Research at FOA. 
PB91-208033/GAR 150,490 


SHAPED CHARGE JETS 
Shaped Charges. January 1984-August 1991 (Citations 
from the NTIS Database). 
PB91-800458/GAR 150,458 

SHAPED CHARGE WARHEADS 
Shaped Charges. January 1984-August 1991 (Citations 
from the NTIS Database). : 
PB91-800458/GAR 150,458 

SHAPED CHARGES 

. January 1984-August 1991 (Citations 
from the NTIS Database). é' 
PB91-800458/GAR 150,458 
SHAWNEE NATIONAL FOREST 


Intensive National Forest Region 


Br ow B. Shawnee 
Streams of Southern Illinois, 1986-1987. 
PB91.20 -200659/GAR 150,002 


SHEAR FLOW 
Vorticity intensification and transition to turbulence in a 
DE91011538/GAR 150,503 
Second Order Modeling of Boundary-Free Turbulent 
Shear Flows. 
N91-22524/3/GAR 147,799 
SHEAR LAYERS 
oeene Order Modeling of Boundary-Free Turbulent 
N91-22524/3/GAR 147,799 
SHEAR PROPERTIES 
Vane shear and rheological it of est. 
muds. 
DE91774537/GAR 150,436 


es STRENGTH 
ition into the Shear Strength of Ice. 
'526/8/GAR 





NOTE - 
SHEEP 


Red Meat II: Sheep Development Program II. 
MIC-91-02908/GAR 


SHERGOTTITE METEORITES 
in Shergottite and Nakhlite Meteor- 


147,945 


149,315 


147,899 


( Only). 
N91-22993/0/GAR 
SHIELDING 
Radiation shielding requirements for manned deep sace 
missions. 
DE91010723/GAR begmntan 
on A4 lysis wt mahation shielding, 
fety anal ition 
Beat 772: 772205/GAR 150,383 
SHIELDING MATERIALS 
Attenuation data of point isotropic neutron sources in the 
shielding materials of water, concrete and iron 
DE91772214/GAR 150,382 
SHIP FIRES 
- of a Zone Model oo Validation of a Horizontal Ceil- 
/Floor Vent 
A A234 553/6/ aR 148,516 


SHIP HULLS 





Evaluati 





oo of Fiberglass Marine 
Structures State-of-the Art Review. 
AD-A234 785/4/GAR 150,404 
Hydrodynamic Hull Damping (Phase 1). 
PB91-193458/GAR 
SHIP PLATES 
Inelastic Deformation of Plate Panels. 
PB91-201343/GAR 
SHIP PROPULSION REACTORS 
ee ee | Sao ee Cee 
ine react 
DE91772224/GAR 150,181 
SHIP STRUCTURAL COMPONENTS 
Uncertainties in Stress Analysis on Marine Structures. 
PB91-193441/GAR 150,413 
SHIPBOARD 
Multi-Sensor Real-Time Data Acq 


ae Sea. 

AD-A235 132/8/GAR 

SHIPPING CONTAINERS 
Performance Oriented Packaging Testing of M548 Ship- 
ping and Storage Container for Packing Group |i Solid 
Hazardous Materials. 
AD-A234 869/6/GAR 150,447 


Performance Seeue Packaging Testing of —— 
Shipping and S' » Container for Packing Group | 


Solid Hazardous Mai 
AD-A234 870/4/GAR 150,463 
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150,414 


150,415 





and Prep 
150,405 


September 15, 1991 





Performance Oriented Packaging Testing of —e Ship- 
ping and Storage Container for Packing Group I! Solid 
Hazardous Materials. 

AD-A234 872/0/GAR 

SHOCK ABSORBERS 
Pool fire upon a balsa-filled shock absorber. 
DE91622718/GAR 

SHOCK TUBES 
Shock Tube Study of the Reactions of NH with NO, O02, 


and O. 
AD-A235 068/4/GAR 148,346 


Shock Tube Study of Reactions of C Atoms with H2 and 
= Using Excimer Photolysis of C302 and C Atom 


omic Resonance in Spectroscopy. 

AD-AZSS 236/7/GAR 148,356 
Couche Limite et Transfert de Chaleur au Niveau du 
Piston. Partie 6: Mesure de la Vitesse d’Ecoulement dans 
la Couche Limite Turbulente Derriere le Piston dans le 
Tube a Choc (Boundary Layer and Heat Transfer Near 
Pistons. Part 6: Flow Speed Measurement in the Turbu- 
lent Boundary Layer Behind a Piston in a Shock Tube) 
(Grenzschicht und Waermeueber: gang am Flugkolben. 
Teil 6: Messung der Stroemungeschwindigkeit in ~ Tur- 
bulenten Grenzschicht Hinter ant Kolben im Stossrohr). 

PB91-199562/GAR 150,511 

SHOCK WAVE INTERACTION 
bal of Axisymmetric Flow for Investigation of Shock 


e-Bou al Interactions. 
Net. 32529) 2/ 147,801 


SHOCK WAVES 
Optical Studies of the Flow Start-Up Processes in Four 
Convergent-Divergent Nozzies. 
AD-A234 552/8/GAR 150,491 


Shock structural response of cylindrical vessel with slow 


explosive. 
5f91772210/GAR 150,362 
Computation of Viscous Blast Wave Flowfields. 
N91-22512/8/GAR 

SHOES 
tg sername Process for the Production of Custom- 


Made Shoes. 
N91-23051/6/GAR 


SHORE PORTECTION 
Report to Congress: Coastal Barrier Resources System. 
pen Barriers of Hawaii and American Samoa. Sum- 
Report. indix C. 
PB91-193912/ AR 
SHORE PROTECTION 
Washingt Park Shoreline Erosion Control Project, Seattle, 
Washington: Operation and Maintenance Manual. 
AD AZ 956/1/GAR 148,457 
Performance Evaluation of Coastal Gabion Installations. 
PB91-198184/GAR 148,466 
SHOWER COUNTERS 
Jet energy resolution of the SDC detector. 
DE91011249/GAR 
Physics analysis tools. 
DE91011752/GAR 150,737 
ZEUS second level calorimeter trigger. Physics simulation 
design and implementation. 
DE91622814/GAR 150,784 
Construction of the Zeus Forward/Rear Calorimeter Mod- 
ules at Nikhef. 
N91-22546/6/GAR 150,809 
Finite Element Calculations on Rear Calorimeter Modules 
for the Zeus Experiment. 
NO1L22 22834/6/GAR 
SHRIMP 
Use of Grass Shrimp (’Palaemonetes pugio’) Larvae in 
— Bioassays of the Effects of Agricultural Runoff into 


ituaries. 
te 199869/GAR 149,172 


parison and Evaluation of Field and Laboratory Tox- 
ich Tests with Fenvaierate on an Estuarine Crustacean. 
PB91-206839/GAR 149,059 
SHUTTLE CARS 
F |-Powered Shuttle Car. 
PB91-200543/GAR 
SIDE-LOOKING RADAR 
Explorative Measurements on the Possibilities to Observe 
River Bottom Topography with SLAR. 
N91-22485/7/GAR 150,050 
SIDESLIP 
Flight Test to Determine Feasibility of a Proposed Air- 
Wake “on Detection Concept. 
147,786 


150,449 


150,267 


50,467 


149,269 


150,443 


150, 188 


150,814 








150,095 


borne 
N91-22096/2/GAR 


SIGNAL ENCODING 
ae a Techniques for Satellite and Space Com- 


NOt 2471 77/GAR 


SIGNAL PROCESSING 
Northeast Artificial Intelligence Consortium (NAIC). 
Volume 16. Intelligent Signal Processing Techniques for 
Multi-Sensor Surveillance Systems. 
AD-A234 895/1/GAR 148,713 


Northeast Artificial Intelligence Consortium (NAIC). 
Volume 17. High-Level Adaptive Signal Processing. 
AD-A234 896/9/GAR 148,714 


KW-118 VOL. 91, No. 18 


148,594 


KEYWORD INDEX 


Parallel Leenan for Least Squares and Related Com- 
peat 
AD- A235 ee 


148,632 
par hy LF Signal Coverage Database Development. 
AD-A235 226/8/GAR 150, 14: 


Use of Databases in Ground Data Systems for Space- 

craft Control. 

N91-22286/9/GAR 151,022 
SIGNATURES 

Development of a a Technique for the Prediction 

dl ts aaa Aircraft Flight Profile Sonic Boom Signa- 


N91-22003/9/GAR 
SILANE 

Causes of SiH4 Dissociation in Silane dc discharges. 

PB91-202986 148,389 

Silane Dissociation Products in Deposition a. 

PB91-202994 48, 
SILANE/CHLORO 

Adsorption and Desorption Kinetics for Chlorosilanes on 

Si(111)7x7. 

AD-A234 632/8/GAR 
SILANE/DIETHYL 

fr maga and Decomposition of Diethylsilane on Silicon 


Surfa 
148,309 


147,784 


148,302 


AD-A234 639/3/GAR 
SILANE/ (PYRENYL)PROPYLDIMETHYLCHLORO 
Structure of Alkylated Silica Surfaces: Quenching of Fiuo- 
rescerice from alently Bound Pyrene. 
AD-A234 642/7/GAR 148,310 
Surface Diffusion at the Liquid-Solid Interface: Quenching 
of Fluorescence from Pyrene Covalently Bound to Methy- 


lated Silica 
AD-A234 645/0/GAR 148,313 
SILANEPHOSPHIMINES 
Multiple Bonds to Silicon. 
AD-A234 667/4/GAR 
SILANES 
Predicted Enthalpies of Formation for Methyl-Substituted 


Disilanes. 

AD-A234 614/6/GAR 148,299 
Diethylsilane Decomposition on Silicon Surfaces Studied 
Using Transmission FTIR Spectroscopy. 

AD-A234 638/5/GAR 148,308 
Structure of ey moor Silica Surfaces: Quenching of Fluo- 


fro’ Bound Pyrene. 
AD-A234 642/7/GAR 148,310 
Anionic Ring-Opening Polymerization of Cyclotetrasi- 


lanes. 

AD-A235 360/5/GAR 148,439 
Plasma-Polymerized Coating for son noma Single- 
Layer, Abrasion Resistant, and Antireflection. 
N91-23043/3/GAR 149,357 


SILANOL 
Thermal Decomposition Processes for Silanol. 

AD-A234 611/2/GAR 

SILENES 
Multiple Bonds to Silicon. 
AD-A234 667/4/GAR 

SILHOUETTES 
Perceptibility of Military Vehicle Silhouettes. 
AD-A235 036/1/GAR 

SILICA 
Optimum silica flour-bentonite mixture for an engineered 


barrier. 
DE91010586/GAR 149,066 


Small Angle Neutron Scattering Characterization of Mi- 
croporous Silica 
PB91-203489 — 149,348 
SILICA FUME CONCRETE 
Properties of Silica-Fume Concrete. Repair, Evaluation, 
Maintenance, and Rehabilitation Research Program. 
AD-A235 369/6/GAR 148,469 
SILICA GEL 
Spectroscopic Study of Silica Gel Formation from Aque- 
ous Silicate Solutions. 
N91-22412/1/GAR 148,379 
_ netic  — of Iron/Silica Gel Nanocomposites. 
1-204 
SILICATES 
Microstructure, Porosity and Mechanical Property Rela- 
tionships of Caleium-Silicate-Hydrate. 
AD-A235 191/4/G 149,327 
SILICON 
Comparison of H2 Desorption Kinetics from Si(111)7x7 
1. 


and Si(100)2x 

AD-A234 634/4/GAR 148,304 
Desorption Product Yields meee | Ge me on 
Si(111)7x7: Coverage and 

AD-A234 635/1/G, RS 148,305 
Diethylsilane Decom TET Sp on Silicon Surfaces Studied 
Using Transmission FTIR Spectroscopy. anes 

146, 


AD-A234 638/5/GAR 

Vapor Phase Hydrocarbon Removal for Si Processing. 
AD-A234 739/1/GAR 148,796 
Surface Chemistry of Silicon-The Behavior of Dangling 
Bonds. 


148,250 





148,297 


148,250 


149,885 





AD-A235 011/4/GAR 148,342 


Oxidized porous silicon moisture sensors for evaluation 
of microelectronic packaging. 

DE91011322/GAR 148,805 
Etching Studies in a Multiple-Beam Surface Experiment. 
N91-22862/7/GAR 150,587 
Ergebnisse von Kristall: im Wel- 
traum (Results of Crystal os yy in Space). 
N91-22891/6/GAR 150,629 

SILICON 28 REACTIONS 


Orbiting: toward a unified mode! of nucleus-nucleus colli- 
sion = — of nuclear molecular states in heavy ion 


collisio 
DE91011375/GAR 150,704 


SILICON CARBIDES 
Mechanical Properties of Spray Atomized SiC Particle 
Reinforced Aluminum-Titanium Alloys. 
AD-A235 231/8/GAR 149,362 


Dynamic Fracture Responses of Al203, Si3N4 and 


iCw/ Al 4 

AD-A235 286/2/GAR 149,363 
Residual stress calculations in whisker-reinforced ceramic 
matrix composites. 

DE91011163/GAR 149,367 
Tribological Characteristics of Silicon Carbide Whisker- 
Reinforced Alumina at Elevated Temperatures. 
N91-22379/2/GAR 149,414 


In situ X-ray ey en “4 Damage Accumulation in SiC/ 
RBSN Tensile Specime 

N91-22402/2/GAR 149,374 
Development of Silicon Carbide Semiconductor Devices 
for High Temperature Applications. 

N91-22921/1/GAR 148,809 
Practical Approaches for Application of Resistance Type 
Strain Gages on High Temperature Composites. 
N91-23068/0/GAR 149,375 


oe of Creep Rupture Behavior in Tension and 


Bending. 
PB91-202820 149,347 


Creep and Reliability of Ceramic Materials at Elevated 
Temperatures. 
149,349 
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SILICON CHEMISTRY 
Second Mini-Conference on Key Problems in Silicon 
Chemistry. 
AD-A235 243/3/GAR 148,260 
SILICON COMPOUNDS 
Structure and Stability of Hexacoordinated Sila Dianions. 
AD-A234 609/6/GA\ 148,296 


Thermal Decomposition Processes for Silanol. 
AD-A234 611/2/GAR 48,297 


pe rn and Microstructure of Poly(1-phenyl-1-sila-cis- 
nt. 


pent-3-e 
AD- A235 204/5/GAR 148,430 


Organosilicon Chemistry. A Brief Overview. 
AD-A235 320/9/GAR 148,262 


Surface structures and the orthorhombic transformation 
of thin film BaSi2 on silicon. 
DE91011372/GAR 148,374 


SILICON DIOXIDE 
High Resolution Electron ag | Loss Spectroscopic 
Characterization of Insulators for Si Technology. 
AD-A234 737/5/GAR 48,794 


Effect of Synchrotron X-ray Radiation on the Channel 
Hot-Carrier Reliability Reoxidized Nitrided Silicon Dioxide. 
AD-A235 364/7/GA\ 148,803 
Etching Studies in a Multiple-Beam Surface Experiment. 
N91-22862/7/GAR 150,587 


SILICON FILMS 
Thickness Measurements of Silicon Films Using Partial 
Coherence Interferometry. 
AD-A235 211/0/GAR 148,773 


SILICON NITRIDES 
Dynamic Fracture Responses of Al203, Si3N4 and 
SiCw/Ai203. 
AD-A235 286/2/GAR 149,363 


Determination of “ temperature creep parameters in 
structural ceramics from constant-displacement, loau-re- 
laxation tests. 

DE91010130/GAR 149,329 


Nuclear magnetic resonance imaging of green-state ce- 


ramics. 
0E91010750/GAR 149,333 


pene a solid and liquid lubrication of silicon nitride 
ler boundary conditions. 
DES1011164/ AR 148,406 


In situ X-ray Monitoring of Damage Accumulation in SiC/ 
RBSN Tensile Specimens. 
N91-22402/2/GAR 149,374 


SILICONE RUBBER 
Analysis of the failure of fibergl fabric reinf d sili- 
cone rubber circular pressure relief duct expansion/con- 
traction joint seals at Pickering NGS Unit 6 and 7 during 
the 1990 as found oa test. 
MIC-91-03186/GA 149,385 








SILOXANES 

pe catego Polymers Incorporating the Bicyclo(2.2.2)- 

AD-A234 966/0/GAR 148,420 
SILVER 

PM-200 Lubrication System. 

N91-23044/1/GAR 
SILVER ALLOYS 

Nucleation in Undercooled Silver-Germanium Alloys. 

N91-22910/4/GAR 149,451 
SILYLENES 

Low-Temperature Photochemistry of Oxy-Substituted Tri- 


silanes. 
AD-A235 317/5/GAR 148,280 


SIMULATION 

Transfer of Adaptation between Actual and Simulated 
Rotary Stimulation. 

AD-A234 781/3/GAR 149,772 
Development of Surrogate Lung —_ with Controlled 
Thermodynamic Er to Study Hyg pic Par- 
ticles: Air Pollutants and Pharmacologic Drugs. 
PB91-199919/GAR 
} mon eo Analysis of Simulation 
Regression Analysis and Statistical 
PB! 1-205914/GAR 

SIMULATORS 
ROBOSIM, a Simulator for Robotic Systems. 
N91-23059/9/GAR 

SINGLE CRYSTALS 
Voltammetric and Radioactive Labeli 
Crystal and Polycrystalline Rhodium 
fate-Containing Electrolytes. 
AD-A235 072/6/GAR 
Zuechtungsverfahren (Growing Process). 
NOt-eaneey 2/GAR 
Eink lline Hocht tl 
High Temperature foment 
N91-22892/4/GAR 150,630 


Zuechtung von GaAs-Einkristallen Nach Dem Floating- 
Zone-Verfahren Unter Microgravity (Growing of GaAs 
Monocrystals after the Floating Zone Process under Mi- 


crogravity). 
N91-22897/3/GAR 


149,407 





149,732 
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149,512 


149,303 


Studies of Single 
lectrodes in Sul- 
148,235 
150,626 
(Monocrystalline 





148,780 


Einkristallzuechtung von CulnSe2 (CulnSe2 Monocrystal 
h 


Growth). 
N91-22898/1/GAR 150,633 


pmersear me aoe te Hochschmeizenden Metallen im 
Ultrahochvakuum (Monocrystal Growth from High Liques- 
cent Metals under Ultrahigh Vacuum). 

N91-22902/1/GAR 149,458 


Kristalizuechtung in Karlsruhe (Crystal Growth in Karis- 


ruhe). 
N91-22912/0/GAR 150,644 


SINGLE STAGE TO ORBIT VEHICLES 
Laser-Boosted Lightcraft Technology Demonstrator. 
N91-22156/4/GAR 148,541 


SINGULARITY (MATHEMATICS) 
Iterative Procedure for the Sey of Pressure-Specified 
3-Dimensional Configurations at Subsonic and Superson- 
ic Speeds by Means of a Higher-Order Panel Method. 
N91-22118/4/GAR 147,791 


SINTERING 
Pressureless Densification of Ceramic Matrix Composites. 
AD-A235 031/2/GAR 149,361 


Sintering Behaviour and Properties of beta’-Si3AISO3N5 


Ceramics. 
N91-22452/7/GAR 149,343 
— in Sintering Damage of Fiber Reinforced Com- 


posit 
Ppt. 4 95362 149,376 


SITE CHARACTERIZATION 
Annotated bibliography of the physical data of Rainier 
Mesa and Yucca Mountain. 
DE91010612/GAR 150,232 


Overview of DOE's field screening technology develop- 
ment activities. 
DE91010628/GAR 149,102 


Findings of the - Alternatives Study. 
DE91010681/GAR 150,234 


Assessing impacts on biological resources from site char- 
acterization activities of the Yucca Mountain Project. 
DE91010762/GAR 49,068 


Reclamation program for the Yucca Mountain Project. 
DE91010763/GAR 150,141 


Release yy oo report for underground storage 
tank 2338-U at Building 9720-13, Oak Ridge Y-12 plant, 
Oak Ridge, Tennessee. 

DE91011542/GAR 149,203 


= characterization and validation - Borehole radar in- 
estigations stage 3. Stage 3. 
DES! 622841/GAR 150,272 


Prediction of inflow into the D-Holes at the Stripa Mine. 
DE91622842/GAR 150,015 


Site characterization and validation - coupled stress-flow 
testing of mineralized joints of 200 mm and 1400 mm 
a in the laboratory and in situ, stage 3. 

E91622843/GAR 150,016 


KEYWORD INDEX 


SITE-SPECIFIC MUTAGENESIS 
Method for In vivo Recombination and Mutagenesis. 
PAT-APPL-7-638 512/GAR 149,611 
SITE SURVEYS 
Environmental monitoring and surveillance on the Han- 
ford Site, Washi \ 
DE91011241/GAI 149,202 


a Marbled Murrelets at Inland Forested Sites: A 


Guide. 
PB91-198531/GAR 150,127 
Management of Investigation-Derived Wastes during Site 
Inspections. 
PB91-921331/GAR 
SIZE DETERMINATION 
Sizing Riprap for the Protection of Approach Embank- 
ments and Spur Dikes and Limiting the Depth of Scour at 
Bridge Piers and Abutments. Volume 1. Literature Review 
and Arizona Case Histories. 
PB91-198259/GAR 148,497 
Sizing Riprap for the Protection of Approach Embank- 
ments and Spur Dikes and Limiting the Depth of Scour at 
Bridge Piers and Abutments. Volume 2. Design Proce- 


dure. 

PB91-198267/GAR 
SIZE DISTRIBUTION 

Size Distributions and Spatial Patterns of Giant Sequoia 


(‘Sequoiadendron giganteum’) in Sequoia and Kings 
Canyon National Parks, California. 
150,003 


149,139 


148,467 


PB91-200949/GAR 
SKEW BRIDGES 
Modification of Slab Design Standards for Effects of 
Skew. Phase 2 (Type B Study). 
PB91-196998/GAR 
SKIN (ANATOMY) 
Methods of In vitro Skin Absorption Studies of a Lipophi- 
lic Toxin Produced by Red Tide. 
AD-A235 047/8/GA 149,790 


Wound Healing by Cultured Skin Cells and Growth Fac- 


tors. 
AD-A235 300/1/GAR 


SKIN (STRUCTURAL MEMBER) 
Advanced ae for Robotics. 
N91-23062/3/GAR 

SKY SURVEYS (ASTRONOMY) 

Rosat Mission Planning. 
N91-22232/3/GAR 

SLAGS 
Quantitative measurements of fly ash, slag, and cement 
in limestone-based blends by Fourier transform infrared- 
attenuated total reflectance method. 

DE91011062/GAR 150,245 
Leaching Basic Oxygen Furnace Slag with Fluosilicic Acid 
to Recover - — and Byproducts. 

PB91-200535/GAR 149,129 

SLEEP DEPRIVATION 
Methylphenidate and Pemoline: Effects on Sleepiness 
and Mood during Sleep Deprivation. 

AD-A234 659/1/GAR 149,770 

SLENDER WINGS 
Calculated Aerodynamics of Wings in Severe Maneuver. 
AD-A235 241/7/GAR 147,71 
Unsteady Aerodynamics of Slender Wings. 
N91-22105/1/GAR 

SLEWING 
Vibration Suppression and Slewing Control of a Flexible 


Structure. 

N91-22339/6/GAR 151,076 
SLIDES (PHOTOGRAPHY) 

Guide for the preparation and use of overhead and slide 

visuals. 

MIC-91-03019/GAR 


SLIDING FRICTION 
Relation of Hertzian contact pressure to friction behavior 
of self-lubricating boric acid films. 
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149,570 
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147,787 


149,982 


DE91010592/GAR 
New Procedure for Calculating Contact Stresses in Gear 


Teeth. 
N91-22562/3/GAR 


SLUDGE DISPOSAL 
Oily pod a Survey, South Tank Farm, Lajes 


Field, Azor 
AD-A234 361 /3/GAR 149,097 


SLUDGES 
Characteristics and behaviour of interface sludges 
formed in the first extraction cycles of the purex process. 
DE91746426/GAR 150,354 
Long-term behaviour of stabilized coal ash in the sea. 
DE91767318/GAR 149,112 
SLUSH HYDROGEN 
prsene se of on-Board Hydrogen Storage Methods F or 
igh-Speed Aircraft. 
No 22121/8/GAR 147,815 
SMALL ANGLE SCATTERING 
Small-Angle Neutron Scattering of Blends of Cross- 
Linked and Linear Polystyrene. 
PB91-194688 148,448 
Small Angle Neutron Scattering Characterization of Mi- 
croporous Silica. 


149,316 


SOFTWARE ENGINEERING 


PB91-203489 
SMALL PERTURBATION FLOW 
—— ition Perspective on Robustness Issues in Adapt- 
ole Assignment. 
NOt -20800/ GAR 148,682 
SMOKE SCREENS 


149,348 


Camoufl January 1980-August 1991 (Citations from 
the NTIS Dai ). 
PB91-800417/GAR 149,935 


SOCIAL COMMUNICATION 
a Multisentential English Text Using Communica- 


tive Acts. 
AD-A234 857/1/GAR 148,069 
SOCIAL IMPACT 


Major sociocultural impacts of the Yucca Mountain 
+ mong nuclear waste repository on nearby rural communi- 


DE91010605/GAR 150,229 
Evaluations of Yucca M in survey findings about the 
poe pm oe and evaluations of nuclear waste dis- 
ucca Mountain, Nevada. 
Best010607/GAn 
SOCIAL WELFARE 
Distribution of Welfare in Ghana, 1987-88. 
PB91-206136/GAR 
SOCIAL WORKERS 
Minority 


ers Specializi 
P91 -208074/ 


SOCIO-ECONOMIC FACTORS 

Potential ee on socio-economic groups of rising 

energy prices due to the Kuwaiti crisis. 

DE91010600/GAR 148,903 
Images of a place and vacation preferences: Implications 
Oe eee ee 

nuclear waste repository in Nevada. 
Beo1o10802/GAR 150,228 
Major sociocultural impacts of the Yucca Mountain high- 
oo nuclear waste repository on nearby rural communi- 


DES1010605/GAR 150,229 
Evaluations of Yucca Mountain survey findings about the 
attitudes, opinions, and evaluations of nuclear waste dis- 
posal and Yucca Mountain, Nevada. 

DE91010607/GAR 150,230 
Risk-induced social impacts: The effects ae the en 
— waste ae on residents of the 


metropolitan 
DE91010611 jGAR 


SOCIOECONOMIC CONDITIONS 
Education in a Declining Economy: The Case of Zambia, 
1975-1985. 
PB91-206094/GAR 
Distribution of Welfare in Ghana, 1987-88. 
PB91-206136/GAR 
SODIUM 
Production and Diagnosis of a Highly Spin-Polarized Na 


PB91-204016 150,546 


SODIUM CHLORIDES 
Gerichtete Erst von W: gi 
tional Solidification of Aqueous Sonaonsh 
N91-22903/9/GAR 


SOFTWARE 


ederal Occupational and Career Information System 
essed Version 2.0 - IBM 3 1/2-inch, 
ers). 


PB91-507582/GAR 147,739 
Zip-Code Insulation Program (ZIP), (Version 2.0) (for 
Microcomputers). 

PB91-507681/GAR 148,961 
Federal Occupational and Career Information System 
(FOCIS) (Compressed Version 2.0 - IBM 5 1/4 inch, 


360K) (for Microcomputers). 
PB91-507814/GAR 147,740 


SOFTWARE ENGINEERING 
ication of Software Tools in Embedded Computers 
within Military Systems to Enhance Software Reliability, 
Quality Assurance, and Maintenance. 
AD-A234 555/1/GAR 148,621 


Cargo Movement Operations System (CMOS). Draft Soft- 
ware Document for the PC UNIX Prototype (Air 
Force Con ation). Increment II. 

AD-A234 585/8/GAR 149,844 


Cargo Movement Operations a (CMOS). Revised 
Draft Software Test _ Increment | 
AD-A234 594/0/GAR 149,845 


pe J a Operations System (CMOS). Training 


Log (Rec: 
AD-A234 604 GAR 149,846 


Engineering for Artificial Intelligence Software. 
AD-A234 793/8/GAR 148,133 


Movement Operations System (CMOS). Updated 

Draft Software User’s Manual. Increment I. 
AD-A234 848/0/GAR 149,850 
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ystem 
148,701 
Coordination in o- Scale Software Development. 
AD-A234 898/5/GAR 148,626 
Improvement by Automatic Redistribution of In- 
termediate Results. 
AD-A235 086/6/GAR 148,634 
Cargo Movement Sree ooo ag System oe. Draft Soft- 
ware or the PC UNIX Prototype (Navy 


tion), eee f Aad 
AD-A235 306/8/GAR 149,869 


Alternative Life Cycle Models for Spacecraft Mission Op- 
erations Software Development. wien 


N91-22260/4/GAR 

Ulysses Spacecraft Control and Monitoring Software. 
N91-22261/2/GAR 151,001 
Safety in Software for Manned Mission Control: A Classi- 
fication Mi x 
N91-22269/5/GAI 
Establishing a Soft 


151,007 
Product A Databank for 
ign, Development, and Assess- 
ment. 
N91-22271/1/GAR 148,646 
Transportable Applications Environment (TAE) Plus: A 
User Interface Development and Management System. 
N91-22279/4/GAR 148, 
Design Software for Reuse. 
N91-22720/7/GAR 
Support for Comprehensive Reuse. 
N91-22721/5/GAR 148,649 
GRASP/Ada: Graphical Representations of Algorithms, 
and Pi for Ada. The Development of 
a a Program / Analysis Environment for Ada: Reverse Engi- 
ior Ada, Task 2, Phase 3. 
NO1-2 Tent /GAR 
Ricis Software a = 
Applications and Research Directions le 
N91-22724/9/GAR 151,102 
Synthesis: Intertwining Product and Process. 
N91-22725/6/GAR 
Software Engineering Activities at SEI. 
N91-22726/4/GAR 
Prototyping Distributed Simulation Networks. 
NO1-de72 — 
Ricis Soft 90 S A 
Applications and S teouaek Directions onde mov Ap- 
Not -22728/0/GAR 
Conceptual Model for Megaprogramming. 
N91-22730/6/GAR 
Retro-Analyse (Reverse Engineering). 
PB91-199471/GAR 
SOFTWARE REUSE 
Design Software for Reuse. 
N91-22720/7/GAR 
Support for Comprehensive Reuse. 
N91-22721/5/GAR 
SOFTWARE 4 = 
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Jor Pr sion Laboratory. 
No1-22265/3/GAR 151,005 


aye Oriented Programming in MMI: A Software Tool 

nalysis and —_—— of a Radar Imaging Mission. 
Not-22366/1 /GAR 151,006 
FIABAI: A Knowledge B pe for the Evaluation 
= a ew of plex Computer Archi- 
N91-22872/9/GAR 151,009 
FAST: A a, Environment for Visualization of 

tional 
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Static — Tools for Software Security Certifica’ 
PB91-203380 
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Pe weg 
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Space Physics Mi 
N91-22183/8/GAR 
SOIL ANALYSIS 
Field 
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g the presence 
149,199 


of volatile organic ipaoe! in soil. 
DE91010072/GAR 


SOIL COMPACTING 
State-of- oe oly Field Hydraulic Conductivity Testing of 
PB91-206243/GAR 

SOIL CONSERVATION 
Quantitat luation of the effecti 
control materials. 

MIC-91-02928/GAR 

SOIL CONTAMINATION 
Biotreatment of Gaseous-Phase Volatile Organic Com- 
pounds. 

AD-A234 570/0/GAR 
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po ) oman (Cucumis sativus, L.) and Earthworms (Ei- 


ia foetida). 
AD-A235 218/5/GAR 149,833 


Meten van Radioactieve Bodembesmettingen Vanuit de 
Lucht. Gebruik van de In-situ Gammaspektrometrie Meth- 
ode (Measurements of Deposition of Radioactive Materi- 
als on the Ground Surface from a Height. Use of the In- 
situ gamma Spectrometry Method). 
PB91-207829/GAR 149,095 
SOIL SCIENCE 
NASA Applications Project in Miami County, Indiana. 
N91-22608/4/GAR 150,121 
SOIL STABILIZATION 
Cost-Effectiveness of Geotextiles: Review of Perform- 
ance in Alaskan Roads (Revised). 
PB91-200717/GAR 
SOIL STRUCTURE INTERACTIONS 
Wave ee of Mat Foundations to Resist Differential 


Soil Mov 
AD-A234' 565/0/GAR 148,199 
SOIL TREATMENT 
— Herstel van Thermisch cece Grond (Ec- 
— Recovery of Thermically Cleaned Soil). 
PB91-198937/GAR 149,218 
SOILS 
Modifying K(sup + )/Na(sup + ) discrimination in salt- 
stressed wheat containing individual chromosomes of a 
salt-tolerant (ital Lophopyrum). Progress report. 
DE91011005/GAR 147,873 


Field calibration of soil-core microcosms for evaluating 

2 = effects of genetically engineered microorga- 
lerrestrial ecosystems. 

De91011258/GAR 150,142 

Release investigation report for underground storage 

tank 2338-U at Building 9720-13, Oak Ridge Y-12 plant, 

Oak Ridge, Tennessee. 


ak n 
DE91011542/GAR 149,203 


he tepeyD assessment survey investigation in the 
cinity of Lil -St. Clair, Wallaceburg, 1989: Report. 
MIC-91-03280/ AR 149,000 


Iron Mineralogy of a Hawaiian Palagonitic Soil with Mars- 
Like Spectral and Magnetic Properties (Abstract Only). 
N91-22997/1/GAR 147, 


SOLAR ACTIVITY 


148,511 


’ 


Solar-G | Data Number 560, April 1991. Part 1 
—— Reports). Data for March, February 1991, and 


fe Data. 
PBST: 193508/GAR 148,001 


Solar-Geophysical Data Number 560, April bog Ba 2 
(Comprehensive Reports). Data for October 1 and 
Miscellaneous. 
PB91-193516/GAR 
SOLAR ARCHITECTURE 
Grafische automatisering: Beleidsinstrument bij ruimtelijke 
ordening en ruimtelijk beheer. (PASCAUD: Passive solar 
in computer aided urban design). 
148,965 


148,002 
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hos yay “oe gi i Struer. (Covering a pedestrain 
street in 
ioabey! AR 148,155 
Rapport om myndighedsbehandling af glastilbygninger. 
so on the authorities’ handling on glass extensions 
DES 101771800/GAR 148,158 
SOLAR ARRAYS 
Future Mission Opportunities and Requirements for Ad- 
vanced Space Photovoltaic ~ 44 Conversion Technolo- 
N61-22371/9/GAR 148,972 
SOLAR CELLS 
SERI photovoltaic subcontract reports: Abstracts and 
document control information, 1 August-31 December 
1990. Photovoltaic Energy Program. 
DE91002150/GAR 148,967 
Future Mission | Opportunities and Requirements for Ad- 
vanced Space Ph Energy C Technolo- 


148,972 
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SOLAR COLLECTORS 
Polar Lunar Power Ring: Propulsion Energy Resource. 
N91-22178/8/GAR 150,910 
SOLAR CONCENTRATORS 
Concept-90 photovoltaic concentrator module. 
DE91010852/GAR 
SOLAR CORONA 
Ultra High Resolution XUV Spectroheliograph: An At- 
tached Payload for the Space Station Freedom. 
N91-22365/1/GAR 
SOLAR COSMIC RAYS 
Solar Cosmic Rays, 1960-1989. 
AD-A235 ov tyr 


Concept of — 
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148,969 


150,928 


148,007 

a and Kerguelen Neutron 

at lags tions for Ground-Level Solar 

AD-A235 $04/4/GAR 

SOLAR DISTURBANCES 

Study of the August 1972 Solar Proton Events: A Flux In- 
tensity Paradox. 


148,008 


AD-A235 295/3/GAR 
SOLAR ENERGY 
El- og produkti knologier. (Technologies for 
luction of electrticity or heat). 
E91622884/GAR 148,951 
SOLAR ENERGY ABSORBERS 
Evaluation of Thermal Control Coatings for Use on Solar 
Dynamic Radiators in Low Earth Orbit. wae 
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SOLAR ENERGY RESEARCH INSTITUTE 

Photovoltaics: From the laboratory to the marketplace. 

DE91002151/GAR 148,968 
SOLAR FURNACES 

Comparison of Microwave Versus Direct Solar Heating 

for Lunar Brick Production. 

N91-22172/1/GAR 150,909 
SOLAR GENERATORS 

Solar Powered are Cycle Electrical Generator. 
N91-23054/0/GAR 


—_ HEATING 


= Lunar Brick Prodi 
N91-22172/1/GAR 
SOLAR HEATING SYSTEMS 
Gaagadeoverdaekning i Struer. (Covering a pedestrain 
street in Struer). 
DE91771852/GAR 148,155 
Vergleichstest an verbesserten Solaraniagen. Schlussber- 
icht. (Comparative testing of improved solar energy sys- 
tems. Final report). 
DE91773687/GAR 148,970 
SOLAR INSTRUMENTS 
Ultra High Resolution XUV Spectroheli 
tached Payload for the Space Station Fr 
N91-22365/1/GAR 
SOLAR MAGNETIC FIELD 
NASA Marshall Spee Fe. A Center Solar Observatory 


Report, July - 
N91-22951 \S/GAR 147,972 


NASA Marshall Flight Center Solar Observatory 
R ee at 1990. 


eport, October - 
N91-22952/6/GAR 147,973 
SOLAR NEBULA 

Properties and Environment of Primitive Solar Nebulae as 
Deduced from Observations of Solar-Type Pre-Main Se- 
quence Stars. 
N91-22961/7/GAR 
N ical Two-Di of the Forma- 
tion of the Solar Nebula. 

N91-22962/5/GAR 147,978 


Three-Dimensional Evolution of Early Solar Nebula. 
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Distortion-Induced Fatigue Cracking in Steel Bridges. 
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STEELS 
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Investigation of the bases for use of the K(sub Ic) i pe 
DE91010774/GAR wrenund 
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Astrophysical Dust Grains in Stars, the Interstellar 
Medium, and the Solar System. 
N91-22970/8/GAR 147,986 
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Effect of the aspect ratio on the stability limits of TJ-ll- 
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STEREOCHEMISTRY 
Principles Guiding Enantiomeric Recognition in Macrocy- 
cle-Amine Systems. 
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serves in California. 
DE91010764/GAR 
STRATOSPHERE 
Handbook for MAP, Volume 32. Part 1: Map Summary. 
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of Residual and Applied Stress Using Neutron Diffraction 
Held in Oxford, E = on 18-22 March 1991. 
AD-A235 103/9/GAR 149,392 
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State Configuration of Sulfur-Like lons. 
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sions of small-sized peat and wood firing heating plants). 

DE91771966/GAR 148,849 
THERMAL PROPERTIES 

Reexamination of the a yields 1D) Excitation Rate by 

Thermal Electron Im 

AD-A234 859/7/GA\ 148,335 


OSIRRUS: pee ne i Representation, 
ens inderstanding are. 
AD- 5 112/0/GAR 150,396 


Photochemistry of a Matrix-isolated Geminal Diazide. Di- 


a py ine. 
AD-A235 401/7/GAR 148,282 


THERMAL SHOCK 
a ofa ag Bed Liquid-Nitrogen Evaporator 
iter for the Scaled Large Blast/ Thermal 
Sumas Facility. 
AD-A235 166/6/GAR 149,929 
THERMAL WAVE IMAGING 
Infrared Thermal-Wave Studies of Coatings and Compos- 


ites. 

AD-A234 708/6/GAR 
THERMIONIC EMISSION 

Electron Emission Characteristics of Sputtered Lantha- 

num Hexaboride. 

PB91-199729/GAR 150,837 


THERMOCHEMICAL ENVIRONMENTAL ENERGY 
SYSTEMS 
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ye en a —_ gasification of wastes for si- 


multaneous disposal energy recovery. 
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THERMOCHEMISTRY 
Boron Combustion Model Development with Kinetic Sen- 
sitivity Analysis and Measurement of Key Chemical Rate 


Parameters. 
AD-A235 309/2/GAR 148,363 


THERMODYNAMIC PROPERTIES 
Synthesis and Thermal Properties of Strontium and Caici- 
um Peroxides. 
N91-22410/5/GAR 


149,110 
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Thermodynamic Properties of Aqueous: Solutions at High 
Temperatures; Needs, Methods, and C 
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THERMODYNAMICS 
Theory and Experimen' 
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THERMOELASTICITY 
Determination of the Effects of Heati 
acteristics of an Aluminum Plate with 


= Vehicles. 
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Design, fabricate, and provide engineering ome for ra- 
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AND —— missions. i-annual technical progress 
-31 March 1991. 
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tal and Chemical instabilities. 
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on Modal Char- 
ication to Hy- 
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THERMONUCLEAR IGNITION 
Progress on ignition physics for ICF and plans for a Nova 
upgrade to demonstrate ignition and propagating burn by 
the year 2000. 
DE91011204/GAR 150,159 
THERMONUCLEAR POWER PLANTS 
El- og Kknologier. (Technologies for 
oduction o' f electrticity or heat). 
E91622884/GAR 148,951 
THERMONUCLEAR REACTOR MATERIALS 
Temperature dependence of the thermal conductivity of 
cal 


rbon-carbon composites. 
DE91010133/GAR 150,151 
aan ny 8 an x-ray/debris shield to the cascade ICF 


power plant: Neutronics issues. 

DE91011183/GAR 150,156 
First results of FENDL-1 testing and start of FENDL-2. 
Summary report of a consultants’ meeting, held in 
Vienna, Austria, 25-28 June 1990. 

DE91623022/GAR 150,165 

THERMONUCLEAR REACTORS 
Comparison of the radiological impact of energy produc- 
tion by fission and fusion reactions. on 
150, 1 
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THERMOPHYSICAL PROPERTIES 

Tl mic Properties of Mper nt Solutions at High 

ban geo oy Needs, h and Cl 

PB91-204 148,405 
eumnenendiie RESINS 

Thermoplastic Coating of Carbon Fibers. 

N91-22454/3/GAR 149,356 


Build-Up and Relaxation of Molecular Orientation in Injec- 

tion Moulding. 

N91-22841/1/GAR 148,382 
THERMOPLASTICITY 

— Test Analysis of the Thermoplastic Compos- 


NOI -22400/6/GAR 149,373 


THERMOSETTING RESINS 
Unique Applications of Fluoroepoxy Materials. 
N91-23041/7/GAR 


THERMOSPHERE 
Development of a Vector Spherical Harmonic (VSH) 
Model of the Neutral Thermosphere. 
AD-A234 744/1/GAR 148,010 
THERMOSTATS 
Investigation of the influence of heater type and thermo- 
stat response on passive solar building performance. 
Model/data comparison study. 
DE91774536/GAR 148,169 
Experimental investigation of the influence of thermostat 
type on passive solar building performance. 
DE91774541/GAR 148,171 
Investigation of the influence of heater type and thermo- 
stat response on passive solar building performance. 
Design of experiments. 
DE91774544/GAR 148,173 
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of Silicon Films Using Partial 
148,773 


Coherence Interferometry. 
AD-A235 211/0/GAR 
THIN FILM 
Tetraneopentoxyphthal 
Spectroscopy at the Air/ 
AD-A234 603/9/GAR 
THIN FILMS 
Molecular Orientation of the Silver Tetraneopentoxyphth- 
alocyanine and Stearic Acid Mixed Langmuir-Blodgett 
Film and Its Chemical and Electrochemical Behaviour. 
AD-A234 601/3/GAR 148,292 


a 2 eas | Roughening in Integrated Process- 


AB 23 A234 960/3/GAR 148,798 


Investigation of Polybenzocyclobutene Resins in Multilay- 
er Thin Films for Electronic Packaging. 

AD-A235 223/5/GAR 148,790 
Surface structures and the orthorhombic transformation 
of thin film BaSi2 on silicon. 
DE91011372/GAR 


Mi cture and elec 1 effects in Al and Al 
alloy thin films. 


DE91011864/GAR 149,434 
- lon mon Processed Diamondlike Films for industri- 


al Applica’ 
N91-23042/8/GAR 149,324 


THIN WALLED SHELLS 
Nondimensional Parameters and Equations for Buckling 
of Symmetrically Laminated Thin Elastic Shallow Shells. 
N91-22397/4/GAR 149,371 
THIOBACILLUS FERROXIDANS 
yee ag A of Thiobacillus ferooxidans _feactions 
with oo report, D 1990- 


tet od 


anine Langmuir-Blodgett Films: 
ater Interface. 
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High Performance Thiophilic Adsorption for Antibody Puri- 

fication, (Abstract Only). 
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Poly(Ketene) (PKT). 

ADAZS Dee) O/GAR 148,422 

Synthesis and Characterization of Two Regiochemically 

Defined Poly(Dialkylbithiophenes): A Comparative Study. 

AD-A235 064/3/GAR 148,423 

THIRD HARMONIC GENERATION 

pe ay of — aperture third harmonic frequency con- 

of high power Nd:glass laser systems. 

DES101 1524/GAR 150,534 
THIRD WORLD 

Third World Conflict and American Response in the Post- 

Cold War World. 

AD-A234 652/6/GAR 148,087 
i 1al Response to a 
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Third World Crisis. 

AD-A234 705/2/GAR 
THOREX PROCESS 

Improvements in thorium uranium separation in the Acid- 

Thorex process. 

DE91010427/GAR 150,341 
THORIUM 

Tables and figures from JNDC Nuclear Data Library of 

fission products, Version 2. 

DE90004490/GAR 150,677 
THORIUM 232 TARGET 

— of the decay modes of hot systems formed in the 

Ar + Au and Ar + Th reactions. 

DE91749114/GAR 150,794 
THREE DIMENSIONAL BODIES 

Grid Generation About Complex Three-Dimensional Air- 

craft Configurations. 

Not -22071/5/GAR 
THREE DIMENSIONAL FLOW 

Computation of Viscous Blast Wave Flowfields. 

N91-22512/8/GAR 
THREE DIMENSIONAL MODELS 

Iterative Procedure for the in of gre ne 

Dimensional Configurations at Subsonic and Superson- 

Is by Means of a Higher-Order Panel Method. 

No1221 18/4/GAR 147,791 
THREE PHASE BONE SCINTIGRAPHY 

Pilot Study: Evaluation of the Effects of Treatment with 

0.75% Topical Capsaicin in Patients with Reflex Sympa- 

thetic Dystrophy Using Three Phase Bone Scintigraphy. 

AD-A234 902/5/GAR 149,677 
THROTTLING 

Robust Integrated Autopilot/Autothrottle Design Using 

Constrained Parameter Optimization. 

N91-22127/5/GAR 147,831 
THRUST CHAMBERS 

Nonlinear Structural —. S eens Thrust Cham- 

bers Using Viscoplastic M 

N91-22601/9/GAR 148,571 
THRUST VECTOR CONTROL 

Multiaxis Thrust Vectoring Using Axisymmetric Nozzles 

and Postexit Vanes on an F/A-18 Configuration bey 

N91-22083/0/GAR 147,774 


Aerodynamics of Thrust Vectoring by Navier-Stokes Solu- 


tions. 
N91-22092/1/GAR 147,783 
Research Flight-Control System Development for the F- 
18 High alpha Research Vehicle. 
N91-22131/7/GAR 147,832 
ee 
Arcjet Endurance Test Program. 
AD-A235 232/6/GAR 
THUE-MAHLER EQUATION 
How to Solve Explicity a Thue-Mahler Equation. 
N91-22813/0/GAR 
THULIUM IONS 
Energy Levels and Branching Ratios of Tm(3+ ) in Ten 
Garnet Laser Materials. 
AD-A235 274/8/GAR 
THYROID GLAND 
Effects of Perfluorodecanoic Acid on Hepatic Indices of 
Thyroid Status in the Rat. 
AD-A234 693/0/GAR 149,787 


Effects of Perfluorodecanoic Acid on Thryoid Status in 


ats. 
AD-A234 694/8/GAR 149,788 
THYROID HORMONES 
Efeito do oleo iodado nos niveis =e de tireoglobulina 
@ nos parametros de funcao tireoidea em pacientes por- 
tadores de bocio endemico. (lodized oil effects in the 
— levels of thyroglobulin and in the thyroid function 
meters in — with goiters). 
£91622660/ 
THYROTROPIN 
Gebruik van IRE-Medgenix Serum TSH — voor de 
Bepaling van TSH in Hielprikbloed van 
(Use of IRE-Medgenix Serum TSH IRMA - the Meas- 
urement of TSH in Bloodspots of Newborn Babies). 
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Distribution of waders and sheliduck in the 
Severn Eotuary. Par Parts 1 and 2. 
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PB91-198358/GAR 149,032 
TILES 

BiDirectional Reflectance Distribution Function (BRDF) of 

NASA Shuttle Tiles. 

AD-A235 115/3/GAR 150,919 
TIMBER CONSTRUCTION 

— of the Need for Breather Papers in Timber 


ime Construction. 
Poot: 199190/GAR 148,202 
TIME DEPENDENCE 
Se coe ene #O> OF Cn cuanen queer ae 


A-bomb survivors. 
DE91772182/GAR 149,759 
TIME MARCHING 
Development of a Grid-indep / i Rie- 
mannsolver. 
N91-22090/5/GAR 147,781 


TIME-SERIES ANALYSIS 
ical equations from chaotic data. 
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Extraction of 
DE91011762/GAR 


NASA Standard: Trend Analysis Techniques. 

N91-22815/5/GAR 
TIME STANDARDS 

Advances in Science, Emerging Technologies and Global 

Competition: Opportunities and Challenge. 

PB91-203174 148,599 
TIN ALLOYS 

Directional Solidification of Pb-Sn Eutectic with Vibration. 

N91-22421/2/GAR 149,441 
TIN COMPOUNDS 

Studies on the sorption behaviour of plutonium and fis- 

sion products on stannic antimonate. 

DE91622449/GAR 150,349 
TIN ORE DEPOSITS 

Extension of Bae Mount Pleasant tin deposit, Charlotte 

County, New Brunswick, part |. 

MiC.94-09094/GAR 150,075 
TIN OXIDES 

Chemical and Electronic Properties of Pd/SnO2(110) 

Model Gas Sensors. 

148,392 


149,511 
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TIRES 
Scrap Tire Consumption in New England and New 


Jersey. 

PB91-206771/GAR 149,134 
TISSUE CULTURE 

Further Enrichment and Analysis of Rat CFU-s. 

AD-A235 383/7/GAR 
TISSUE-TYPE PLASMINOGEN ACTIVATOR 

Structure and Function of Tissueular Biological Approach. 

PB91-205823/GAR 149,551 
TISSUES rd 

Interlabor: a Comparison of Actinides in Human Tissue 

re + (240)Pu. 

PB91-203265 149,764 
TITAN 

Planetary Atmospheres: Microwave Spectroscopic and 

Space Physics. 

N91-23013/6/GAR 147,998 
TITANIUM 

Titanium Alloy Integrated Centrifugal Impeller 5 Coordi- 

nate Computer Assisted Manufacturing Technology-- 

Translation. 

AD-A234 797/9/GAR 148,543 

Mechanical Properties of Some Atomized SiC Particle 

Reinforced Aluminum-Titanium Alloys. 

AD-A235 same 149,362 


a tric experiments with titanium. 
DE91010073/GAR 


Reactive metal brazing of aluminum nitride. 
DE91010867/GAR 149,366 
Obtencion de titanio metalico por electrolisis de sales 
fundidas. (Titanium metal obtention by fused salts 


s). 
DE91623261/GAR 149,437 


—— Approaches for Application of Resistance Type 
wh EF on tiigh Temperature Composites. 
NOL 149,375 


TITANIUM ALLOYS 
Crack Tip Plastic Strain Range Measurement 
Studies in Two Titanium Alloys. 
AD-A234 973/6/GAR 149,420 
Absorptivity of CO2-, CO- and YAG-Laser Beams by Dif- 
ferent Metallic Al 
PB91-199372/GA 


TITANIUM ALUMINIDE 
Fund Is of M 
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AD-A234 699/7/GAR 
TITANIUM BORIDES 
Process to Produce 
forcement for Metal 
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TITANIUM COMPOUNDS 
experiments with titanium. 


150,593 


Titanium Diboride Whiskers as Rein- 
and Ceramic Composites. 
149,346 


metric 
DE91010073/GAR 
TITANIUM HYDRIDES 


ee experiments with titanium. 
DE91010073/GAR 


TITANIUM OXIDES 
Femtosecond studies of surface electron transfer proc- 
ess at semiconductor interfaces. Final report, September 
1, 1985-October 31, 1990. 
DE91010914/GAR 148,371 
TITLE 38 PERSONNEL SYSTEM 
nptny ene OMNNEER oF VElnERD 


Alternate 
AD-A234 756/5/GAR 147,732 


beaey =~ 
lorid Tobacco Situation, April 1991. 
Poot 198499/GAR 


TOBACCO SMOKING 
Smoking, Exercise, and 
AD-A234 658/3/GAR 


TOKAMAK DEVICES 
a effects on MHD ballooning. Final report, 
, 1989-May 31, 1990. 
DES 01 1025/ GAA 150,553 


US/Japan workshop on tokamak fusion power reactor 
DE91011115/GAR 150,153 
Analytic solution of high beta equilibrium in a large aspect 
ratio tokamak. 

DE91011250/GAR 150,561 
Sa of dimensionally similar discharges with simi- 


lar heat 
DESTON 1740/GAR 150,567 
Statistical properties of intrinsic topological noise in toka- 


maks. 
DE91011741/GAR 150,568 


IFS Numerical Laboratory Tokamak. 
DE91011832/GAR 


Current generation alpha particles interacting with 
lower id waves in TOKAMAKS. 

DE91621997/GAR 150,570 
Excitation of thermonuclear cone instabilities by toroidal 
po me og distributions of high-energy alpha vine in 
5£01622076/GAR 150,571 
Electromagnetic and kinetic effects on the ion tempera- 
ture gradient mode. 

DE91622077/GAR 150,572 
Stabilite MHD d’un tokamak quasi circulaire. Optimisation 
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Physical Fitness. 
149,695 
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of reflection at 

DE91622078/GAR 

a of a multi-layer perception for a non- 
near control problem. 

beet 623015/GAR 150,578 


MHD eee density limit disruption in tokamaks. 
DE91623017/ 150,579 


TOKAPOLE DEVICES 
Magnetic fluctuation measurements in the Tokapole I! to- 
kamak. 

DE91011427/GAR 150,565 

TOLERANCES (PHYSIOLOGY) 

Effect on the Alpha(2)-Adrenergic Antagonist Yohimbine 

on Orthostatic Tolerance. 

AD-A235 012/2/GAR 149,678 

TOLUENE 
Equilibrium and volumetric data and model development 
= = fluids. (Progress) report, October 1, 1990-January 

, 1991. 
DE91010499/GAR 148,884 

TOMOGRAPHY 
X-Ray Tomographic Inspection of Printed Wiring Assem- 
blies and Electrical ts. 

AD-A234 748/2/GAR 148,754 
Image Quality Indicator Design for Radioscopy and To- 
PB91-190058 149,291 

TONOPAH TEST RANGE 
Surface Observation Climatic Summaries for Tonopah 
Test Range, Nevada. 
AD-A235 228/4/GAR 


TOOLS 
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Compounds. 

AD-A235 016/3/GAR 
TITANIUM ALUMINIDES 

Plasticity of Single Crystalline AI3X Intermetallic Com- 
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pounds. 


Vision Based Station for Tool Setting and Tool 


Form 
PB91-202978 149,310 


TOP PARTICLES 
QCD Radiative Corrections to Charged Current Heavy 
Quark Production. 
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N91-22837/9/GAR 
TOPEX 

Topex Ground Data 
N91-22201/8/GAR 
TOPICAL PROTECTANTS 

Development of a Screening Procedure for Use in the 

—— of Topical Protectants after Challenge with 

ADADSA 947/0/GAR 
TOPOGRAPHY 

Explorative on the Possibilities to Observe 

River Bottom Ti with SLAR. 

ene 150,050 

Analysis of Wrinkle Ridges on Lunae 

Planum, Mars beret Only). 

N91-22999/7/GAR 147,950 
TOROIDAL PINCH DEVICES 

Toroidal plasma reactor with low external magnetic field. 

DE91011522/GAR 150,566 
TORONTO (ONT.) 

Toronto Area Transit Operating Authority (Ont.): Annual 


report 1989-90. 
MIC-91-03211/GAR 151,184 
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TDRSS Momentum Unload Planning. 
N91-22771/0/GAR 


Four Quadrant Control of Induction Motors. 
N91-23055/7/GAR 


TOTAL FORCE 


Alternative 

AD-A235 339/9/ 
TOUCH 

Passive and Active Grasping with a Prehensile Robot 

End-Effector. 

AD-A235 085/8/GAR 149,294 
TOUCH CONTROL 

— a Ondes Elastiques (Elastic Wave Resona- 

tor). 

PB91-199364/GAR 148,783 
TOUCH PANELS 

Resonateur a Ondes Elastiques (Elastic Wave Resona- 


tor). 

PB91-199364/GAR 
TOUGHNESS 

Transformation aes of Ceramics. 

AD-A234 926/4/GA\ 149,325 

Thermal Characterization and Toughness of Ethynyl Con- 

N91-22448/5/GAR 148,444 
TOXIC DISEASES 

Toxicity of Fibers and Fiber 


1991 (Citations from the 
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TOXIC-FREE-AREA 
I tion of the Effect of Laundering the Ground 
y * Defense on Toxic-Free- 
Area Vapor Transfer during Shelter Entry by Initially Con- 
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AD-A234 714/4/GAR 149,828 
TOXIC MATERIALS 
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TOXIC SUBSTANCES 
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cal toxics in the 
DE91773528/GAR 148,995 


ten ot ees Say Ree ee Toxic Substances 


System. 
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Evaluation of Glove Bag Contai in Asbestos Re- 
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Comprehensive and Workable Plan for the Abatement of 
Lead-Based Paint in Privately Owned } sears 
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Comparison of Screening Approaches. 
PB91-199851/GAR 149,805 


Risks of Toxic Contaminants to Exploited Fish Popula- 
tions: Influence of Life History, Data Uncertainty and Ex- 


ploitation Lees 
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Statistical Issues in Risk Assessment of Reproductive 

FEt-teneeraMn 149,128 
-_ Basis of Age-Related Changes in Sensi- 

paet2 900270/GAR 149,810 


TOXIC SUBSTANCES 
Toxic Substances 
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Synthesis of 14C-Labeled Perfluorooctanoic and Perfiuor- 
odecanoic Acids; Purifi on of Pr r0ic Acid. 
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Potentieted led CCI4 toxicity. 
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149,047 
Molecular Biology Basis for the Response of Poly(ADP- 
Rib) Pi ase and NAD Metabolism to DNA Damage 
Caused by Mustard Alkylating Agents. 
AD-A235 314/2/GAR 149,834 
Effect of Combined T with Pot Dichro- 
mate and Maleic Acid on Renal Function in the Rat. 
AD-A235 375/3 49,802 
Alterations in Renal Function of Male and Female Rats 
Exposed to Maleic Acid. 
AD-A235 391/0 149,803 
Cooperative research amg of the Institute of Hydro- 
biology of Academia Sinica, Wuhan, P.R. China and the 
Institute of E Chemistry of the Geselischaft fuer 
Strahlen- und Umweltforschung mbH Munich, 1981-1989. 
DE91773718/GAR 149,050 
of Screening Approaches. 
Poot -190081/GAR 149,805 
Rat Strain a Stock Comparisons Using a Functional 
— | Battery: Baseline Values and Effects of 


PB91-200253/GAR 149,054 
Toxicity Tests of Effluents with Marsh Plants in Water 


and Sediment. 
PB91 pownaiiret 149,176 


and Evaluation of Field and Laboratory Tox- 
icity Tests with Fi lerate on an Estuarine Crustacean. 
PB91-206839/GAR 149,059 


Toxicity of Fibers and Fiber Composites. January 1980- 
1991 (Citations from the NTIS Database). 
1-800433/GAR 


TOXICOLOGY 
Effects of Perfluorodecanoic Acid on Hepatic Indices of 
id Status in the Rat. 
AD-A234 693/0/GAR 149,787 


Effects of Perfluorodecanoic Acid on Thryoid Status in 


ats. 
AD-A234 694/8/GAR 149,788 


Cholinesterase Inhibitor Soman Increases Inosito! Tri- 
phosphate in Rat Brain. 
AD-A234 712/8/GAR 149,826 


Effects of ingestion of Zinc elim on the Repro- 
duction Function of Rats. Phase 5 
AD-A235 224/3/GAR 149,794 


Progressive = Pathology of Two Organofluorine 
Rats. 

AD-A235 230/0/GAR 149,795 

Effects of 2,4-Dithiobiuret on Sensory and Motor Func- 

tion. 

PB91-200220/GAR 149,806 

Behavioral 4 Neurochemical wwe =F » Rats Dosed 

Repeated Diisopropylfiuorophospha' 

PB91-200; 36/GAR 149,807 

Geegente Studies of Ethyl Acrylate Using C57BL/6 
Mice. 

PB91-200246/GAR 149,808 

Effect of Cadmium and Other Metal Cations on In vitro 
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Suppression of the Luteinizing Hormone Surge by Chior- 
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Exposure of Humans to Ambient Levels of Ozone for 6.6 
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se Biotoxins: Laboratory Culture and Molecular 
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TQM (TOTAL QUALITY MANAGEMENT) 
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Program 
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radioactifs industriels dans les moules et les fucus. (Con- 
tribution to investigations on trace elements transport in 
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TRACKING 
Eye and Head Response to Peripheral Targets. 
b-A234 958/7/GAR 
TRACKING NETWORKS 
Type 1 Space Operations and Data System (SODS) Con- 
cept. 
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TRACKLESS VEHICLES 
Fi |-Powered Shuttle Car. 
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TRAFFIC tome 
Investigation of ‘sudden acceleration’ incidents. 
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Saskatchewan accident statistics, 1987. 
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Preliminary fatality statistics, 1990. 
MIC-91-03360/GAR 
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TRAFFIC COUNTERS 
Traffic Data Collection for Local Transportation ncies: 
Project Progress and Results of Technology Transfer. 
PB91-193680/GAR 150,872 
TRAFFIC DATA RECORDERS 
= Data Collection for Local Transportation Agencies: 
iva ‘ess and Results of Technology Transfer. 
Piet -193680/GAR 
TRAFFIC ENGINEERING 
Preliminary testing and evaluation of new voy ed pro- 
grams for traffic analysis, task: luati 
puter potential. 
MIC-91-03038/GAR 
TRAFFIC SAFETY 
Concern for road safety: A national survey of drivers. 
MIC-91-02938/GAR 151,150 
Study of Accident eee in Construction and Main- 
tenance Zones. Final Report. 
PB91-196923/GAR 
TRAFFIC SIGNALS 
FREEVU: A computerized freeway traffic analysis tool. 
MIC-91-02929/GAR 148, 
TRAILERS 
ep seoesy. high-strength trailer designs for the GA-4/ 


DE91010083/GAR 150,189 
TRAINING 
toot Movement Operations System (CMOS). Training 
Log if 
AD-A234 $4 604)7/GAR 149,846 
paroe, Neo a Operations System (CMOS) Training 
og (Ri 
AD-A235 283 S/GAR 


There is more to training than lecture. 
DE91011057/GAR 148,100 


Evaluation of P-101 pe to Occupational Safety 
Compliance in DOE’ pilot course taught in Richland, 
Washington, February 19-March 1, 1991. 

DE91011257/GAR 149,715 


Evaluation of M-101 hyo Occupational Safety in 
pad — taught in Richland, Washington and Los 
s, New Mexico, January-February 1991. pan 

149, 


149,155 


149,697 


150,095 


151,153 
151,155 


151,158 





151,183 


151,142 


149,868 


DestOt 1259/GAR 
CALS Training Criteria Formulated July 8-13, 1990. 
PB91-193839/GAR 149,879 
Urban Financial Management: A Training Manual. 
PB91-206540/GAR 
TRAINING DEVICES 
Technical Advancements in Simulator-Based Weapons 
Team Training. 
AD-A235 313/4/GAR 
TRAJECTORIES 
Convergence Behavior of Trajectories for Linear Pro- 
ramming. 
'B91-204198 
TRAJECTORY CONTROL 
System for Information Processing and Executing Calcu- 
lational Tasks for Ballistic and Navigation Support of 
Spacecraft Mission. 
N91-22300/8/GAR 


TRAJECTORY OPTIMIZATION 


151,187 


149,967 


149,498 


151,035 





Equa- 
tions 2: ui 
NO1-2234 1/5/GAR 149,476 
TRANS 104 ELEMENTS 
Search for supermassive nuclei in nature. 
DE91756666/GAR 


RIKEN gas-filled recoil separator and a possi 
proach to superheavy elements by the Gi ‘alphyen) > 


action. 
DE91772206/GAR 150,804 


150,796 


TRANSDUCERS 
In-situ Heat Flux Measurements in Buildings: Applications 
and Interpretations of Results, Proceedings of a Work- 
3 Held in Hanover, New Hampshire on 22-23 May 
1 3 
AD-A234 pentabalestetd 
Use of force in manipulator con- 
trol. Part 2, Pommanion 
DE91010773/GAR 149,296 
Transrex 500 kW ’ aad supply transductor upgrades. 
DE91011823/GA' 150,744 
Urodynamic Pressure Sensor. 
N91-23066/4/GAR 148,128 
High Accuracy ry Acousto-Optic Matrix Computer. 
PATENT-4 986 64 148,618 
TRANSFER 


148,184 





Section 6 Schools in Six States: Eleven Case Studies of 
Transfer | 


issues. 
AD-A235 187/2/GAR 
TRANSFER OF ADAPTATION 
Transfer of Adaptation between Actual and Simulated 
R Stimulation. 
AD-A234 781/3/GAR 149,772 


TRANSFER ORBITS 
Space Tug: An Orbital Transfer Vehicle. 
N91-22188/7/GAR 

TRANSFORMED CELL LINE 
immortalized Human Cell Lines. 
PAT-APPL-7-636 712/GAR 


TRANSIENT OVERPOWER ACCIDENTS 
— — dei conjunto critico CC-1. (Dynamical 
nalysis of critical assembly CC-1). 
DESY 623401 /GAR 150,379 


Calculos dinamicos del reactor de investigaciones IRT 
pL, (Nuclear Research Center IRT reactor dynamics 
calculation). 

DE91623439/GAR 


TRANSIENTS 


System transient response to loss of off-site power. 
DE91011367/GAR 150,306 


CLAPTRAPH - a code for calculating pressure and tem- 
perature transients in the i 
of a total containment enclosing a breached water reac- 
tor circuit with the additional feature of — ingress 

eneration within the various compartments. mnsee 


148,071 


151,060 


149,610 


150,380 





DESt6 622759/GAR 


Prediction of thermal behavior of FBR fuel in the NSRR 
transient tests. 
DE91772173/GAR 
TRANSISTORS 
Seentathy High T(c) Thin Film Vortex-Flow Tran- 


AD-A235 025/4/GAR 148,823 
TRANSITION PROBABILITIES 

Catastrophe Map Classification of the Generalized 

Normal-Local Transition in Fermi Resonance Spectra. 

AD-A234 821/7/GAR 148,330 
TRANSITION STATES 

pep A lon Photodetachment as a Probe of the Transi- 

n State Region: The | + HI Reaction. 

AD. A235 297/9/GAR 148,362 
TRANSMISSION GEARS 

Results of NASA/Army Transmission Research. 

AD-A235 017/1/GAR 
TRANSMISSION GRATINGS 

Atom Wave Interferometer. 

AD-A234 863/9/GAR 
TRANSMISSION LINES 

Analytiska Uttryck foer Koplanara  amemee (Analytical 


Expressions for Coplanar Waveguides) 
PB91-199414/GAR 


TRANSMISSION (MECHANICS) 
AGT 1500 Powerpack Imp 


150,358 


147,809 


150,671 


148,813 





t Project (M1 TMEPS). 


148,561 
Project (M1 TMEPS). 


Volume 1. 
AD-A234 998/3/GAR 
AGT 1500 Pi k Impi 


Volume 2. a 
AD-A234 999/1/GAR 
TRANSMITTER RECEIVERS 


Picosecond Optoelectronic Transceivers. 
AD-A234 731/8/GAR 


TRANSONIC FLUTTER 
eve 1 an Modeling of the Active Flexible Wing Wind- 
el. 


Tuni 
147,795 





148,562 


148,765 


N91-22333/9/GAR 


TRANSPIRATION COOLING 
Transpiration Cooled Ultraviolet Sol-Gel Silica Optics. 
AD-A235 426/4/GAR 150,470 
TRANSPORT 
Criticality analyses performed to support amendment of 
HFIR fresh fuel container. 
DE91010784/GAR 
TRANSPORT AIRCRAFT 
Development of a Com 
of Transport Aircraft 
tures. 


150,191 


ler Technique for the Prediction 
light Profile Sonic Boom Signa- 





N91-22093/9/GAR 147,784 

Py bee Transport: A Fresh Look at Power-by-Wire and 
-by-Light. 

NST 230 3/2/GAR 147,837 


TRANSPORT PROPERTIES 
Electronic and lonic Transport in Processable Conducting 


KEYWORD INDEX 


PB91-196873/GAR 
TRIBOLOGY 
DOE-OTM Tri Program quarterly progress report, 
July-September ; = 
pose 149,311 


150, 126 





Polymers. 

AD-A234 597/3/GAR 148,410 
Surface Diffusion at the Liquid-Solid Interface: Quenching 
of Fluorescence from Pyrene Covalently Bound to Methy- 


lated Silica. 
AD-A234 645/0/GAR 148,313 


Flow of Dilute Emulsions Through Porous Media. 
N91-22525/0/GAR 
oe 


Sumi f expenditures, 1988-89. 
MIC-91 3013/GAR 151,136 


Manitoba Highways and Transportation: Annual report 
1 


MIC-91-03206/GAR 148,483 


Canada. Tra Canada: Annual report 1988-89. 
MIC-91-03226 GAR 150,871 


gn Transportation Agency of Canada: Annual report 
1 


MIC-91-03372/GAR 151,165 
TRANSPORTATION MANAGEMENT 

Improving Federal Facility Compliance with Regulation 

15: Strat for EPA Action (No. 90-1502). 

PB91- 26/GAR 149,023 
TRANSPORTATION PLANNING 

Three scenarios for electric and hybrid vehicle commer- 

cialization. 

DE91011700/GAR 
TRANSPORTATION SAFETY 

Transportation —_ Recommendations Adopted during 


the Month of il, 1 

PB91-916604/GAR 151,163 
TRANSPUTERS 

Parallel Matrix Multiplication ad 7 -gmearees Networks: 

Performance Analysis and Estima’ 

PB91-207886/GA\ 148,671 
oo COMPOUNDS 
for a ic processing oe 


150,509 


151,133 





erials 
besto1 1056/GAR 


Computer simulation of an internally pressurized ben 0 

tive waste disposal room in a bedded salt formation. 

DE91011225/GAR 50,248 
TRANSVERSE 

AGT 1500 Powerpack Improvement Project (M1 TMEPS). 


Volume 1. 
AD-A234 998/3/GAR 148,561 
ne 1500 Powerpack Improvement Project (M1 TMEPS). 
‘olu 
AD Azae 999/1/GAR 
TRAPPING (CHARGED PARTICLES) 
Experiments with Trapped Atoms. 
AD-A234 580/9/GAR 
TRAVEL DEMAND 
Demographic, Social, Economic and Cultural Factors Af- 
burban ion 


fecti 
151,185 


148,562 


150,667 


ing Su 
PB91-201442/GAR 


TRAVELING IONOSPHERIC DISTURBANCES 
Medium Scale Irregularities in the lonospheric Electron 


Content. 

N91-22642/3/GAR 148,024 
TREATIES 

Naval Arms Control: The Backdrop of History. 

AD-A235 185/6/GAR 148,091 

Explaining — in the Ratification of Global Environ- 

mental Treatie: 

N91 "22620/9/GAR 
TREES 

pony and yield of black spruce ecosystems in the On- 

Clay Belt: Implications for forest ee 

Wie -03252/GAR 149,993 
TREES (PLANTS) 

Radar Remote Sensing of Tropical Forests: A Literary 


Review. 
N91-22611/8/GAR 149,997 


Size Distributions and Spatial Patterns of Giant Sequoia 
(‘Sequoiadendron ag» he Sequoia and Kings 
Canyon National Parks, Californ iets 


149,209 


PB91-200949/GAR 
Naturalized Exotic Tree Species in Puerto Rico. 
PB91-201111/GAR 
TRELLIS CODES 
Error Control Techniques for Satellite and Space Com- 
munications. 
N91-22471/7/GAR 148,594 
TREND ANALYSIS 


NASA Standard: Trend Analysis Techniques. 
N91-22815/5/GAR 


TRENDS 


Microplot Method for Updating Loop ery | Range 
= Data: Theoretical Considerations and a Computer 
imulation. 


150,133 


149,511 
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149,406 
Carbide Whisker- 


149,414 


tribological Characteristics of Silicon 
Reinforced Alumina at Elevated Temperatures. 
N91 ees 


Solid Li ts. 

No1-22306/6/GAR 149,370 
of Standard Test Methods for Non-Lubricat- 

ed Sliding Wear. 


a 190017 149,415 


—_ Wear ym | of aera Composition-Mod- 
ulat gl 
149,416 


PB91-190025 
Characterization of Tricresyiphosphate Lubricating Films 
ays icro-Fourier a Infrared Spectroscopy. 
PB91-203810 149,408 
TRICHOTHECENES 
Method for Producing Trichothecenes. 
PATENT-5 021 343 
TRIDENT 2 MISSILES 
Navy Strategic Forces: Trident |! (D-5) Missile Contract 
\ 2 


incentives. 
AD-A234 842/1/GAR 149,977 


TRITIUM 
Health risks from exposure to tritium. 
DE91011008/GAR 


149,688 


149,743 
Tritium release. 
DE91011802/GAR 149,076 
Assessment of the oe of organically-bound triti- 
um in environmental ma‘ 

150,173 


MIC-91-03299/GAR 
Cytogenetic measurements of the relative biological ef- 
fectiveness of tritium. 

MIC-91-03301 /GAR 150,174 


_—S of tritium for induction of myeloid leukemia in CBA/ 


MICO -03304/GAR 


TRITIUM COMPOUNDS 
Optical and thermal energy discharge from tritiated solid 
pass oe 
DE91011188/GAR 
TRITON 


Triton’s Global Heat Budget. 
N91-23018/5/GAR 


TROMETHAMINE 


Derivatized Tris-Catechol Chelating Agents. 
PAT-APPL-7-628 002/GAR 


150,175 


150,157 
147,999 


149,684 


Fast Algorithms for the TRON Game on Trees. 
PB91-1 '7/GAR 149,496 
TROPOSPHERE 
Handbook for MAP, Volume 32. Part 1: Map Summary. 
Part 2: Mapsc Minutes, Reading, August 1989. Map Sum- 
maries from Nations. Part 3: Map Data Catalogue. 
N91-22631/6/GAR 
TRUCKS 
Analysis of the results of a survey of heavy-truck brakes. 
MIC-91-02939/GAR 151,134 
Weight control in logging trucks. 
MIC-91-03386/GAR 
TRUSSES 
Nonlinear Dynamics and Control of Flexible Structures. 
AD-A235 186/4/GAR 151,056 


Combined Structures-Controis Optimization of Lattice 


Trusses. 
N91-22323/0/GAR 151,068 


Candidate Proof Mass Actuator Control Laws for the Vi- 
bration Suppression of a Frame. 

N91-22340/4/GAR 151,077 
Finite Element Modeling of Truss Structures with Fre- 
quency-Dependent Material Damping. 

N91- "20348/3/GAR 151,080 


Time Domain Modal Identification/Estimation of the Mini- 
Mast Testbed. 
N91-22347/9/GAR 151,082 
Likelihood Estimation for Distributed Parameter Models 
for NASA Mini-Mast Truss. 
N91-22349/5/GAR 151,083 
TSUNAMIS 
UJNR Tsunami Workshop Proceedi 
Honolulu, Hawaii on November 5-6, 1 
PB91-193656/GAR 
TUBE ROLLING 
Kawasaki Steel Giho, Vol. 22, No. 4, 1990. Special Issue 


on Steel Pipe. 
PBSt- 207217/GAR 149,287 


TUBES 
Study of parameters influencing metal wastage in fluid- 
ized bed combustors. 


148,023 


151,139 


s (2nd). Held in 
‘ 150,402 


TURBULENT BOUNDARY LAYER 


DE91010760/GAR 
TUBULAR STRUCTURES 
pw my of Polymeric and Metal Microtubules. 
5 307/6/GAR 


149,251 
Method of —~ Lipid Tubules by a Cooling Process. 
PATENT-4 990 291 ¥ 
= 


148,842 


149,253 


oe testing of Topopah Spring tuff. 
beoro11264 
TUMOR CELLS 


150,252 


—————e—r 


sere nae rae 
DE91011122/GA 149,749 
TUNGSTEN 
Distortion-Free X-ray Mask Technology. 
AD-A235 118/7/GAR 148,824 
of double differential neutron i 
cross sections at 14.1 MeV for Ca, Mn, Co and W. 
DE90008106/GAR 150,681 


Uivanoenvakaum Moncey Gi from = 
uum rowth igh Liques- 
cent Metals under U! igh Vacuum). - 
N91-22902/1/GAR 149,458 
TUNGSTEN ALLOYS 
Lifetimes and Failure Mechanisms of W/Re Hairpin Fila- 
AD-A235 199/7/GAR 148,772 


TUNGSTEN BASE ALLOYS 
See Oe 


urge neay 1Sea/GAR 


TUNGSTEN COMPOUNDS 


Solid Lubricants. 
N91-22396/6/GAR 
TUNNEL a 


149,457 


149,370 








Tunneling Si tabilized Magnetic Foes bey Pros- 
ar ang for Low Temp 
PB91-203653 


TUNNELING STABILIZED MAGNETIC FORCE 
MICROSCOPY 


150,655 


Tunneling Stabilized Magnetic Force yay nae a 
—— Low Temperature Applications to Superconduc- 


PB91-200653 150,655 
TUNNELS 

Re aes Oe ae ae 

DE91010721/GAR 150,066 

Construction of a cylindrical brine test room using a 
150,260 





tunnel boring machine 
DE91011474/GAR 
TUNNETT DIODES 

Etude, Realisation et Cosnennie de Diodes a Effet 
TUNNEL et aes de Transit a Homojonction GaAs en 
Gamme d’Ondes ee (Study, Fabrication, and 

tion of FaAs Homojunction TUNNETT 

Diodes in the Millimetric Wave Band). 
PB91-199455/GAR 148,815 


TURBINE BLADES 
a © Saget axis wind turbine operating in 
e. 
DE91771870/GAR 148,940 
TURBINE ENGINES 
Survey of Current Aircraft Engine Conditions. 
AD-A235 143/5/GAR 
TURBINES 
Bruce NGS ‘B’ Unit 6: Torsional vibration tests. 
MIC-91-03185/GAR 
TURBOMACHINERY 
Rot ic and Leakage Characteristics of a 4-Stage 


Brush . 
AD-A235 336/5/GAR 148,544 


Fiber-sensor — for turbine engines. 
DE91010787/GAI 
TURBULENCE 
Turbul Modulation in Hc 
Laden Flows. 
AD-A235 136/9/GAR 
Material-Element Def: ion in |: 
AD-A235 229/2/GAR 


Review of Near-Wall Reynolds-Stress. 
N91-22080/6/GAR 
TURBULENCE MODELS 
Power-on Perf for a Complete Ge- 
ic Hyp ic Vehicl ~ 
N91-22079/8/GAR 151,053 
Analysis of Laminar Separation Bubbles Using a Simple 
Eddy-Viscosity Turbulence Modei. 
N91-22520/1/GAR 147,798 


TURBULENT BOUNDARY LAYER 
Turbulent boundary layer solution for two-dimensional 
compressible flow using mixing length and k-e turbulence 


models. 
MIC-91-02915/GAR 150,506 
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Design of Buildings to Cause High Wind for Local Leisure 


N91-22668/8/GAR 
TURBULENT COMBUSTION 
Turbulent Premixed Hydrogen/Air Flames. 
AD-A235 109/6/GAR 
TURBULENT FLAME REACTOR 
Turbulent Flame Reactor Studies of Chlorinated Hydro- 
carbon Destruction Efficiency. 
PB91-199885/GAR 
TURBULENT FLOW 
Quantitative imaging of Concentration of Planar Laser-In- 
duced Fluor 
AD-A235 238/3/GAR 148,278 
Stimulation of Bioluminescence by Turbulent Pipe Flow. 
AD-A235 254/0/GAR 150,389 
Hs eee Navier-Stokes analysis of wake/boundary- 
flow along a cable in tow. 
91011497/GAR 149,976 
Analysis of Laminar Separation Bubbles Using a Simple 
Eddy-Viscosity Turbulence Modei. 
N91-22520/1/GAR 147,798 
Second Order Modeling of Boundary-Free Turbulent 
Shear Flows. 
N91-22524/3/GAR 147,799 
TURBULENT JETS 
Characteristics of 3D Turbulent Jets in Crossflow. 
N91-22536/7/GAR 
TURBULENT WAKES 
Second Order Modeling of Boundary-Free Turbulent 


Shear Flows. 
N91-22524/3/GAR 

TURNER COUNTY (SOUTH DAKOTA) 
Water Resources of Hutchinson and Turner Counties, 


Dakota. 
PB91-193979/GAR 150,053 
TWO-DIMENSIONAL CALCULATIONS 


Distribution of moisture beneath a two-dimensional sur- 
face source. Yucca Mountain Site Characterization 


Project. 
DE91010720/GAR 150,140 
Numerical Study of Two-Dimensional Crystal Growth 
Forms in the Presence of Anisotropic Growth Kinetics. 
PB91-200865 150,649 
TWO-PHASE FLOW 
Numerical modelling of two-phase flow in the upper 
plenum of a BWR by a three dimensional two-fluid model. 
DE91623404/GAR 150,318 
Contribution a |'etude de |'ebullition du sodium en con- 
vection naturelle dans un assemblage. (Contribution at 
the study of natural convection sodium ebullition in a fuel 
assembly). 
DE91749035/GAR 
TYPABILITY PROBLEM 
Lower Bound = Full Polymorphic Type Inference: 
Girard-Reynold: ay is DEXPTIME-Hard. 
PB91- 199075/GA 


TYPE-li SUPERCONDUCTORS 
Polarised ~ oe study of flux 


HoB: H 
DE91749074/GAR 


ULTRACOLD ATOMS 
ee of Atoms Laser Cooled Below the Doppler 


Limi 
PBOI- 195453 

ULTRASONIC FLAW DETECTION 
Early Focus Development Effort, Ultrasonic Inspection of 
Fixed Housing Metal-to-Adhesive Bondline. 
N91-22573/0/GAR 

ULTRASONIC TESTS 
Ultrasonic Measurement and Control of Surface Rough- 


ness. 
PB91-199836/GAR 149,292 
Ultrasonic Texture and Stress Measurements in Aniso- 
tropic i maa Aggregates. 
PB91-20 149,453 
ary A Anisotropic Material Elastic Properties 
Using —— Receiving Rays. 
PB91-203059 
ULTRASONIC WAVE TRANSDUCERS 
Ultrasonic Measurements Research: Progress in 1989. 
AD-A234 | 964/5/GAR 150,480 
SS 
Methods for Determining Crack Depth--Translation. 
AD-A234 799/5/GAR 
ULTRAVIOLET DETECTORS 
ate. wom Poe —_ + eae Silicon Photodiodes for 
Peet -203349 148,785 
ULTRAVIOLET DIVERGENCES 
Multiloop — diagrams and + oo theory. UV 


renormalization in momentum space. 3 
DE91621758/GAR 


ULTRAVIOLET LASERS 


Quasi-CW Excimer Laser. 
AD-A234 771/4/GAR 

ULTRAVIOLET SPECTRA 
5s(2)5p(2) - (5s(2)5p5d + Ss5p(3) + 5s(2) 
5s(2)5p7s) Transitions in in Sp ll and 5s(2)5p - (5: 
5s(2)ni) Transitions in Sb 
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148,200 
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149,017 


47,802 
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150,321 


148,730 


line pinning in 


149,340 


150,834 
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49,254 


150,763 


150,521 


KEYWORD INDEX 


PB91-200816 
ULYSSES MISSION 
Ulysses Spacecraft Control and Monitoring Software. 

N91-22261/2/GAR 151,001 
UNCONVENTIONAL WARFARE 
Defense Reorganization: DOD’s Efforts to Streamline the 
Special Operations Command. 
AD-A234 842/3/GAR 
UNDERGROUND DISPOSAL 
Uncertainties in repository performance from spatial vari- 
ability of hydraulic conductivities - statistical estimation 
and stochastic simulation using PROPER 
DE91622840/GAR 
UNDERGROUND EXPLOSIONS 
UGT low level signal conditioning investigation. 
DE91010860/GAR 
GRMPY ground-motion system control center. 
DE91011210/GAR 
UNDERGROUND MINING 
Time Dependence of the Stability of the Gasification 
Cavity. Final Report of Phase 3A. 
PB91-199133/GAR 148,892 
Evaluation of the Safety of the CSE SR-100 Self-Con- 
tained Self-Rescuer. 
PB91-200485/GAR 
UNDERGROUND STORAGE 
Release investigation report for underground storage 
tank 2338-U at Building 9720-13, Oak Ridge Y-12 plant, 
Oak Ridge, Tennessee. 
DE91011542/GAR 149,203 
Pressure and Temperature Fluctuations in Underground 
Storage Tank Pipelines Containing Gasoline. 
PB91-206912/GAR 
UNDERGROUND SUPPORTING 
— Mechanics of Full-Column Resin-Grouted Roof 
jolts. 
PB91-200501/GAR 
UNDERWATER ACOUSTICS 
Coherent Propagation of Sound in Correlated Distribu- 


tions of Resonant Spherical Scatterers. 
AD-A234 690/6/GAR 150,475 


Hydroacoustics of Intermittent Boundary-Layer Flow: A 


Review. 
AD-A235 092/4/GAR 
Underwater Scattering of Sound. 
AD-A235 097/3/GAR 150,483 
pen = a from Rough Interfaces and the Parabolic 
Approxim: 
AD-A235 4184/9/GAR 150,485 
Hydroacoustics of Shallow Waters Research at FOA. 
PB91-208033/GAR 50,490 
UNDERWATER EQUIPMENT 
Reliability Testing of Long Life Underwater Components. 
AD-A234 791/2/GAR 148,733 
UNDERWATER FACILITIES 
Evaluation of NASHUA/NASTRAN performance at Los 
Alamos. 
DE91011196/GAR 
wag SOUND 
esponse of = (Stizostedion vitreum) to ~— 
MICS1-03176/GAR 147,914 
UNDERWATER TO SURFACE MISSILES 
oven tm a Forces: Trident |i (D-5) Missile Contract 
Incen 
AD- A234 “843/1/GAR 
UNDERWATER VEHICLES 
— for Reducing Drag and Noise of Underwater Ve- 
icles. 
PATENT-4 987 844 
UNEMPLOYMENT INSURANCE 
Cyclical Effects of the Unemployment Insurance (Ul) Pro- 
ram: Final Report. 
B91-197897/GAR 
UNIMODULAR TRANSFORMATIONS 
Generalized Unimodular Loop Transformations for Distrib- 
uted Memory Multiprocessors. aioe 
148, 


PB91-207894/GAI 
Loop Partitioning for Distributed Memory Multiprocessors 
ransformations. 
148,673 


150,838 


149,896 


150,271 
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148,743 


150,091 


148,918 


150,093 


150,496 


150,439 


149,977 
150,472 


148,112 


as Unimodular 

PB91-207902/GAR 
UNION-FIND PROBLEM 

Lower Bounds for the Union-Find and the Split-Find Prob- 

lem on Pointer Machines. 

PB91-199018/GAR 
UNITED STATES 

National Will: Achilles Heel in United States National 


rare F 
AD-A234 908/2/GAR 148,118 
pores ae pS of United States and Indian Strategic Inter- 


ests in 
AD-A235 129/4/GAR 148,090 


FARMLINE, Volume 12, No. 4, April 1991. 
PB91-193672/GAR 

U.S. tural Trade Update, May 21, 1991. 
PB91-193748/GAR 147,849 
Status of Active Foreign Credits of the United States 
Government: Foreign Credits by U.S. Government Agen- 
cies, December 31, 1990. 


148,728 


147,848 


PB91-193797/GAR 148,093 


Dairy, Livestock, and Poultry Products: U.S. Trade and 
Prospects, April 1991. Featuring: January 1991 Trade 


Data. 
PB91-198333/GAR 


147,854 
Export Markets for U.S. Grain and Products, April =. 
PB91-198473/GAR 7,859 


U.S. Essential Oil Trade, April 1991. 
PB91-198481/GAR 


AgExporter: Volume 3, No. 6, June 1991. 
PB91-198507/GAR 147,862 


Drug Utilization in the United States: 1989. Eleventh 

Annual Review. 

PB91-198838/GAR 149,692 

Deby, ng ang and Poultry Products: U.S. Trade and 

a ar aly May 1991. Featuring: January-February 1991 
id 

PB91-198846/GAR 147,864 


Report to Congress on the Effect of the Full Funding 
Limit on Pension Benefit Security. 
PB91-208066/GAR 148,219 


Japan-U.S. Task Force on Scientific and Technical Infor- 
mation. Report of the Meeting (3rd). Held in Tokyo, 
Japan on July 15, 1991. 
PB91-213108/GAR 


U.S. Industrial Outlook, 1991 (for Microcomputers). 
PB91-505412/GAR 
UNIVERSE 
Dark Matter in the Universe. 
N91-22982/3/GAR 
UNIVERSITIES 


NASA Langley Research Center HBCU/OMU Program: 
1990 Student — Survey. 
N91-22926/0/GA 148,078 


Faculty Development for Gerontology Program Develop- 


ment. 
PB91-198669/GAR 


UNIVERSITIES AND COLLEGES 
Natural Sciences and poate Research Council 
Canada: Program guide, 1 
MIC- 91-03397/GA 

UNIX OPERATING SYSTEM 
Fermilab experience: Integration of UNIX systems in a 
HEP computin — 

DE91011980/ 


How the a Shapes UNIX Standards. 
PB91-2031 

UNMANNED castinain 
Proposal for a Remotely Manned Space Station. 
N91-22142/4/GAR 

UNSTEADY AERODYNAMICS 
Unsteady Aerodynamics of Slender Wings. 
N91-22105/1/GAR 147,787 


Aeroelastic Modeling of the Active Flexible Wing Wind- 

Tunnel Model. 

N91-22333/9/GAR 
UNSTEADY FLOW 


Theoretical Studies of the Kinematics, ‘wee Stability 
and Control of Unsteady/Vortical Flows. 
AD-A235 190/6/GAR 147,765 


Computation of Viscous Blast Wave Flowfields. 
N91-22512/8/GAR 
UP REGULATION (PHYSIOLOGY) 
Ir g the Th itic Efficiency of Macrophage-Tar- 
geted Therapeutic Agents by Up-Regulating the Mannose 
Lectin on Macrophage: 
PAT-APPL-7-669 02 GAR 149,686 
UPWELLING 
Laboratory Modelling of the Dynamics of Coastal Upwell- 


ing. 
AD-A234 987/6/GAR 150,395 
URANIUM 


Tables and - from JNDC Nuclear Data Library of 
fission products, Version 2. 
150,677 


DE90004490/GAR 

gi pi ing of Integral Fast Reactor 
metal fuels. 
DE91011156/GAR 150,345 
Uranium 1990 resources, production and demand. Statis- 
tical update. (Uranium 1990 ressources, production et de- 
mande. Mise a jour statistique). 
DE91623469/GAR 150,353 


New reagent for uranium - plutonium partitioning. 
DE91749064/GAR 150,355 


Physical characteristics and solubility of long-lived air- 
borne particulates in uranium producing and manufactur- 
ing facilities: A LS _ completion of the extension 


| of the 
mi -91-03306/ GAR 150,080 


ng characteristics and solubility — Rig ne air- 
borne particulates in uranium prod 
-. facilities: A report upon completion | of ri | of the 


MIC 1 -03307/GAR 150,081 


147,860 


149,263 


148,220 


150,826 


148,081 


147,759 


150,752 


148,694 


150,920 


147,795 


150,467 














URANIUM 238 TARGET 
Translation of selected papers published in Yadernye 
Konstanty (Nuclear Constants 3, 1988). 
DE91623087/GAR 
URANIUM COMPLEXES 
Borohydrures d’uranium (Ill) et (IV): complexes areniques 
et es (Uranium (Ill) and (IV) borohydride: arene 
and dienyl complexes). 
DE91749078/GAR 148,289 
URANIUM COMPOUNDS 
Connections between magnetism and o aE 
in UBe13 doped with thorium or boron 
DE91011416/GAR 150,610 
Phase transitions and high temperature structures in tri- 
cyclopendatienyl-chioro-uranium (IV), U(C5H5)3Cl. 
DE91749069/GAR 148,288 
URANIUM DIOXIDE 
Dissolution characteristics of mixed UO(sub 2) powders 
in J-13 water under saturated conditions. 
DE91010968/GAR 
URANIUM ORES 
Micronuclei in Epithelial Cells from Sputum of Uranium 


Workers. 
PB91-199935/GAR 
URANIUM RESERVES 
Uranium 1990 resources, production and demand. Statis- 
— update. (Uranium 1990 ressources, production et de- 
. Mise a jour statistique). 
DE91623469/GAR 150,353 
URANUS PLANET 
Properties of planetary fluids at high shock pressures and 
temperatures. 
147,938 


150,788 


149,069 


150,090 


DE91011195/GAR 


URANYL COMPLEXES 
Macrocyclic ligands for uranium complexation. Progress 


DE91010728/GAR 148,283 


URBAN AREAS 
Grafische automatisering: Beleidsinstrument bij ruimtelijke 
ype en ruimtelijk beheer. (PASCAUD: Passive solar 
mputer aided urban design). 
DE90706016/GAR 
Ontario waste composition study, vol. 1: 
waste composition study: Report. 
MIC-91-03273/GAR 
Wind Effects on Fires. 
PB91-203851 148,535 
Urban Housing Reform in China: An Economic Analysis. 
PB91-206532/GAR 48,223 
URBAN DEVELOPMENT 
Urban Financial Management: A Training Manual. 
PB91-206540/GAR 
URBAN HYDROLOGY 
Freshwater Wetlands, Urban Stormwater, and Nonpoint 
Pollution Control: A Literature Review and Annotated Bib- 
liography (Revised). 
PB91-200956/GAR 149,180 
Urban Storm Water Runoff and Ground-Water Quality 


(No. 90-2: 
PB91-206300/GAR 149,186 


URBAN PLANNING 
National Economic Development Procedures Manual. 
Recreation. Volume 3. A Case Study Application of the 
Contingent Valuation Method for Estimating Urban Recre- 
ation Use and Benefits. 
AD-A235 200/3/GAR 151,186 
URBAN WARFARE 
Players or Spectators. Heavy Force Doctrine for MOUT. 
AD-A234 969/4/GAR 149,902 


URETHRA 


148,965 
Residential 


149,122 


"151,187 


Urodynamic Pressure Sensor. 
N91-23066/4/GAR 
URINE 
Soluble Cytokine-R tors Are Present in Normal 
Human Urine (Abstract Only). 
N91-22684/5/GAR 149,538 
URR cert 
Annual report 1989-90 (Universities Research Reactor, 
Risley(England * 
DE91623440/ 150,320 
US DOE 
Technol ‘90. Accomplishments in technology transfer 
from DOE and its laboratories. 
DE91005072/GAR 147,742 
Research and development for DOE environmental resto- 
ration and waste management. 
DE91010283/GAR 149,101 


Licensed reactor nuclear safety criteria applicable to 
DOE reactors. 

DE91010687/GAR 150,290 
Assessment of Weatherization Assistance 

needs for improved residential measure selection tech- 
ni " 

DE91010783/GAR 148,948 
Evaluation of P-101 ‘Orientation to Occupational Saf 


in DOE’ pilot course taught in Rich 
Washington, February 19-March 1, 1991. 


148,128 


KEYWORD INDEX 


DE91011257/GAR 


Evaluation of M-101 ‘Mai 
DOE’ eg mo taught in Ric! 


149,715 
ing Occupational — in 
land, Washington and Los 

Alamos, New Mexico, January-February 1991. 

DE9I01 1259/GAR 149,716 
US NRC 

pny Event Report (LER) Compilation for. Month of 


April 1 

NUREG/GR-2000-V10-N4/GAR 150,333 
US SPACE COMMAND 

Defense Reorganization: DoD’s Efforts to Streamline the 

Space Command 

AD-A234 846/4/GAR 149,944 
USER MANUALS 

Improved Point Anal 

AD-A235 305/0/GA 
USER MANUALS (COMPUTER PROGRAMS) 

Great Lakes Hydromet Database Directory: Coordinating 

ee on the Great Lakes Basic Hydraulic and Hy- 


drologic Data 
PB91-201327/GAR 150,061 


User Manual NBSAVIS CONTAMB8. A User Interface for 
Air Movement and Contaminant Dispersal Analysis in 
Multizone Buildings 

149,024 


is Model (IPAM) (Users Guide). 
148, 


PB91-206722/GAR 

USERS MANUALS (COMPUTER PROGRAMS) 
Design Aids for Thermal Analysis. 
PB91-202606/GAR 

USPAM PROBLEM 
Weighted Uni-Dimensional Similarities Problem with Least 
Absolute Value Metric Is NP-Hard. 
AD-A235 060/1/GAR 

USSR 
Impact of Gorbachev's Politics on Soviet Navy Missions. 
AD-A234 826/6/GAR 149,895 
Fate of the Party atus under Gorbachev. 
AD-A235 175/7/GAI 148,120 

UTILITY THEORY 
Application of Utility Theory to the Valuing of Air Pollu- 
tion-Related Health Effects: Three Proposed Pilot Studies 
on Subjective J nts of Asthma. 
PB91-206318/GAI 

V-8 AIRCRAFT 
Refurbishing AV-8 On-Board Oxygen Generation System 


S. 
AD-A235 083/3/GAR 147,810 
Vv CODES 


Gebounsinutatio programma VA1 14. Deel 2: Technische 
tie. (Building prog VA114. Part 


2). 
DE90706020/GAR 148,150 


V/STOL AIRCRAFT 
Small-Scale iments in Stovi Ground Effects. 
N91-22091/3/GAR 

VACUUM ARC SWITCHES 
Cathode Surface Effects and H.F.-Behaviour of Vacuum 


Arcs. 

N91-22504/5/GAR 148,829 
VACUUM CHAMBERS 

Vacuum chamber of the injector synchrotron for the Ad- 

vanced Photon Source. 

DE91011859/GAR 


VACUUM ULTRAVIOLET RADIATION 
Etude des Processus Collisionnels Pouvant Conduire a 
des Emissions Lasers dans le Domaine Spectral de |’UI- 
traviolet du Vide (S of Collisions Inducive of Laser 
Emissions in the Vacuum Ultra-Violet Spectrum). 
PB91-199307/GAR 150,540 
VALIDATION SUMMARY REPORTS 
Ada Compiler Validation Summary Report: Certificate 
Number: 901129S1.1178, DDC International A/S, DACS 
VAX/VMS to 80386 PM Bare Ada Cross iler 
System with Rate Monotonic Scheduling, Version 4.6, 
pw — Greater Than or Equal to Bare Board iSBC 


ADADSA 914/0/GAR 148,627 
VALLES MARINERIS 

Complex E bows in Valles Marineris: Results from 

Preliminary toon of the Ophir Planum 

Hog of Mars * 

N91-23002/9/GAR 147,953 
VALVES 

Development of a fluid friction control valve for pressure 

letdown in hot dirty gas streams. Final report. wanset 


DE91002044/GA 
Verhaitens — Rueck- 


148,515 


149,465 


149,038 





147,782 


150,747 


Untersuchung des dynamischen 
flussverhinderern unterschiedlicher Bauart. (| 
Se ee ee 


BESTT: 773682/Gu GAR 149,314 


VAMAS — ILLES PROJECT ON ADVANCED 
MATERIALS AND STANDAR ae 
International Collaboration in Prestandards Research on 
Advanced Materials within the Context of VAMAS. 
PB91-204040 149,462 
VAN DE er ACCELERATORS 
accelerators for MeV energies. 


DC and R 
DE91 e22722/GA 150,782 


VENUS ATMOSPHERE 


VANADIUM ALLOYS 


From electronic structure to alloy phase stability. 
DE91011187/GAR wy 


VANES 
Multiaxis Thrust V . 
and Postexit Vanes on an 
N91-22083/0/GAR 
VAPOR DEPOSITED COATINGS 
Chemical and Electronic Properties of Pd/SnO2(110) 
Model Gas Sensors. site 
PB91-203075 148,392 
VARIATION (GENETIC) 
Divergence between Populations of 
chaete with Male Parental Care: Premating 
Chromosome Variation. 
PB91-206904/GAR 
VASOPRESSIN 
Final Report on Contract N00014-88-K-0059 (California 
University). 
AD-A234 755/7/GAR 
VECTOR en eae pe A 


Vectorization of codes 90-1. SONATINA-2V 
version, TRIDOSE. VIENUS, SCRYU. 
150,324 


148,373 


— aa Axisymmetric Nozzles 
/A-1 Fo me Vehicle. 
147,774 


Poly- 
isolation and 


150,392 
149,518 


HTTR 
DE91772172/GAR 
VEGETABLES 
Controlled-atmosphere disorders of commercial fruits and 
MIC-91-02964/GAR 147,879 
VEGETATION 
Review and assessment of vegetation information for the 
AOSERP 
MIC-91-03403/GAR 150,119 
Preliminary vegetation survey of the Alberta Oil Sands 
I F h Program study area. 
MIC-91-03416/GAR 150,120 
VEGETATION ESTABLISHMENT 


Naturalized Exotic Tree Species in Puerto Rico. 
pB91-20111/GAR 
VEHICLE WEIGHT LIMITS 
Investigation of the a of Weigh-in-Motion 
tion in Illinois. Phase 1 
PB91-193581/GAR 151,140 


VEHICULAR TRAFFIC 
Traffic Data Collection ~~ ee 


for Local T 
ag ess and Results of bn ote Transfer. 
PB91-1 93680/GAR 150,872 


— van Stikstofoxiden in Drukke Nga re No 
(Measurement of ide in 
Heawy | Loaded Traffic Situations: No - NO? ). 
PB91-199604/GAR 149,015 
Demographic, Social, Economic and Cultural Factors Af- 
PB91:201442/GAR j 151,185 
ag TRAFFIC CONTROL 


FREEVU: A computerized freeway traffic analysis tool. 
MIC-91-02929/GAR 148,482 


VELOCIMETERS 
Full Field, 3-D Velocimeter for Microgravity Crystallization 
N91-22465/9/GAR 150,620 
VELOCITY MEASUREMENT 
Full Field, 3-D Velocimeter for Microgravity Crystallization 


Experiments. 
N91-22465/9/GAR 





150,133 


( 
Teil 6: = 4 
Grenzschicht Hinter dem Kolben im at A 


bulenten 
PB91-199562/GAR 
VENTILATION 
Indoor Ventilation Requi 
P891-206698/GAR 
VENTILATION SYSTEMS 


150,511 


for Manuf: 





dd Hous- 
148,181 


Special features of nuclear waste pag ventilation 
— VIS-A-VIS experiences at the Waste Isolation 
DE91011459/GAR 150,255 
Tulevaisuuden asuinrakennusten  ilmanvaihtojaerjestel- 
maet. Yhteenvetoraportti. (Demand controlled ventilation 
— for dweiling houses of the future. Summary 
DE91771956/GAR 148,162 
Laempoepumppu painovoimaisen ilmanvaindon peruskor- 

yhteydessae. (Use of heat pumps in dwelling 


with gravity ventilation). 
DE91771968/GAR 148,164 
VENUS A 


‘TMOSPHERE 
See nee enamel 


September 15, 1991 KW-137 





N91-22976/5/GAR 

Runaway Greenhouse Atmospheres: Applications to 

Earth and Venus. 

N91-22977/3/GAR 147,993 

Planetary Atmospheres: Microwave Spectroscopic and 

Space Physics. 

N91-23013/6/GAR 147,998 
VENUS (PLANET) 

Thermal 


| Conditions of Venus. 
N91-22973/2/GAR 


VENUS SURFACE 
Lithospheric and Atmospheric Interaction on the Planet 
Venus. 
N91-22976/5/GAR 
VERBAL COMMUNICATION 
Analysis of Routine Communication in the Air Traffic Con- 
trol System. 
N91-22475/8/GAR 151,124 


Analysis of Fault Diagnosis Tasks: Do Verbal Reports 
for Themselves. 
149,289 


147,992 


147,989 


147,992 


Speak 
N91-22575/5/GAR 
VERMICULITE 


Vermiculite in the Stanleyville area, eastern Ontario. 
MIC-91-02906/GAR 150,018 


VERY LARGE SCALE INTEGRATION 
New Lsepreesh to image Modeling and Edge Detection in 
the S| 
PS01-203752 


VERY LOW FREQUENCY 


/VLF Signal a Database re oe 
AD-A235 226/8/GAR 


VIBRATION 
aan -Frequency Filtering Characteristics of Com- 


pliant La 
AD- A234 768/0/GAR 150,658 


Post Delineator Mechanical Fatigue Evaluation. Executive 
Summary. 
PB91-200386/GAR 


VIBRATION DAMPING 


Analysis of Structural Response Data Using Discrete 
Modal Filters. 
N91-22116/8/GAR 147,813 


Signal Blending in Control Systems Structural Interac- 
Ns. 


N91-22132/5/GAR 147,833 


Stabilization - no Space Structures by Linear Reluc- 
tance Actuato 
N91-22309/9/GAR 151,063 


Coupled Riccati Equations for Complex Plane Constraint. 
N91-22315/6/GAR 151, 


Control Effort Associated with Model Reference Adaptive 
Control for Vibration Damping. 
N91-22329/7/GAR 151,072 


Fourth NASA Workshop on Computational Control of 
Flexible Aerospace Systems, Part 2. 
N91-22331/3/GAR 


Overview of the Active Flexible Wing Program. 
N91-22332/1/GAR 147,794 


Design and Test of Three Active Flutter Suppression 
Controllers. 
N91 pea ly al 147,796 


Devel alidation, and Wind Tunnel 
Testing ofa ‘Dighal Geaeee System for Flutter Suppres- 


Now -22336/2/GAR 147,819 


Development and Testing of Controller Performance 
Evaluation Methodology for Multi-input/Multi-Output Digi- 
tal Control Systems. 

N91-22337/0/GAR 147,820 


Active Versus Passive Damping in Large Flexible Struc- 


tures. 

N91-22338/8/GAR 151,075 
Vibration Suppression and Slewing Control of a Flexible 
Structure. 

N91-22339/6/GAR 151,076 
Candidate Proof Mass Actuator Control Laws for the Vi- 
bration Suppression of a Frame. 

N91-22340/4/GAR 151,077 
Active and Passive Vibration Suppression for Space 
Structures. 

N91-22343/8/GAR 150,925 
Real Time Digital Control and Controlled Structures Ex- 
periments. 

N91-22344/6/GAR 151,079 


Finite Element Modeling of Truss Structures with Fre- 
indent Material Damping. 
151,080 


148,820 


148,507 


151,074 





quency-Depe' 
a -22345/3/GAR 


rodynamic Hull peas (Phase 1). 
poor 193458/GAR 


VIBRATION EFFECTS 
Pre-test analysis of a pipe system for high-level vibration 
response and failure. 
DE91010835/GAR 150,295 
Results of Compositional and Microstructural Analyses of 


Solidified — 
N91-22420/4/GAR 149,342 


KW-138 


150,414 


VOL. 91, No. 18 


KEYWORD INDEX 


Directional Solidification of Pb-Sn Eutectic with Vibration. 
N91-22421/2/GAR 149,441 

VIBRATION INSULATORS 
Long Term Performance of Rubber in Seismic and Non- 
Seismic Bearings: A Literature Review. 
PB91-206714/GAR 

VIBRATION ISOLATORS 
Dynamic Effects of Internal Robots on Space Station 
Freedom. 
N91-22604/3/GAR 

VIBRATION TESTS 
Determination of the Effects of Heatin 
acteristics of an Aluminum Plate with 


personic Vehicles. 
N91-22111/9/GAR 


VIBRATIONAL SPECTRA 
‘oximate Constants of Motion for Vibrational Spectra 
jany-Oscillator Systems with Multiple Anharmonic Re- 
sonances. 
AD-A234 817/5/GAR 148,326 
Localized Chaos and Partial Assignability of Dynamical 
—— of Motion in the Transition to Molecular 
haos. 
AD-A234 822/5/GAR 148,331 


New Assignment of Vibrational Spectra of Molecules with 
the Normal-to-Local Modes Transition. - 
148, 


AD-A234 824/1/GAR 
Raman Spectroscopy Study of Solvation Structure in 
148,339 


G 


148,201 


151,099 


on Modal Char- 
pplication to Hy- 


149,439 


Acetonitrile/Water Mixtures. 

AD-A234 921/5/GAR 
VIGILANCE 

Effect of a Passive Cooling Vest on Tension/Anxiety and 

Fatigue in a High Heat and High Humidity Naval Environ- 

ment. 

AD-A234 657/5/GAR 
VINYL COPOLYMERS 

Plasma-Polymerized —— - Polycarbonate: Single- 

Layer, Abrasion Resi and A Qn. 

N91-23043/3/GAR 149,357 
VIRAL CYTOPATHIC EFFECT 

Mechanism of Cytotoxicity of the AIDS Virus, HTLV-III/ 

LAV (Annual Report, March 31, 1989-June 30, 1990). 

AD-A235 021/3/GAR 149,652 


Mechanism of Cytotoxicity of the AIDS Virus, HTLV-III/ 


AD-A235 024/7/GAR 149,640 


Viral Protein R of Human Immunodeficiency Virus Types 
1 and 2 Is nsable for Replication and Cytopatho- 


149,654 


149,769 





Dispe 
e nicity in Lymphoid Cells. 
D-A235 043/7/GAR 
VIRAL CYTPATHIC EFFECT 
Mechanism of Cytotoxicity of the AIDS Virus, 1989) HI/ 


LAV (Annual Report, March 31, 1988-March 30, 1989) 
AD-A235 020/5/GAR 


VIRAL DNA 
Development of a Sensitive DNA Assay for the AIDS 
Virus, HTLV-III/LAV. 
AD-A235 022/1/GAR 149,564 


Development of a Sensitive DNA Assay for the AIDS 
Virus, HTLV-III/LAV. 
AD-A235 023/9/GAR 149,565 


Recombinant HIV-1 integrase DNA and Monoclonal Anti- 
bodies. 
PAT-APPL-7-683 434/GAR 

VIRAL GENE EXPRESSION REGULATION 
Expression of Infi A and B Nucl 


149,651 


149,614 





protein in Baculo- 


virus. 

PAT-APPL-7-670 791/GAR 149,661 

VIRAL GENES 
Limited Sequence Heterogeneity among Biologically Dis- 
tinct Human Immunodeficiency Virus Type 1 Isolates from 
Individuals Involved in a Clustered Infectious Outbreak. 
AD-A235 042/9/GAR 149,653 


VIRAL PROTEINS 
Analysis of the Function of Viral Protein X (VPX) of HIV- 


AD-A235 040/3/GAR 149,599 


~ yey R of Human Immunodeficiency Virus Types 
2 Is Cespenetie for Replication and Cytopatho- 

gericty in Lymphoid Cells. 

D-A235 043/7/GAR 149,654 

VIRAL VACCINES 

Prospects for Vaccination against AIDS. 
AD-A234 711/0/GAR 
Vaccine against Hepatitis A. 
PAT-APPL-7-674 852/GAR 


Hepatitis A Virus Vaccine. 
PAT-APPL-7-678 828/GAR 


VIRTUAL MEMORY SYSTEMS 
Virtual Environment Display System. 
N91-23022/7/GAR 

VIRUS DESEASES 
Role of N tides in Persis 
the Central Nervous System. 
AD-A235 248/2/GAR 

VIRUS DISEASES 
Pichinde Virus Infection in Strain 13 Guinea Pigs Re- 
duces Intestinal Protein Reflection Coefficient with Com- 
pensation. 


149,637 
149,647 


149,648 


148,613 





Virus Infections of 
149,569 


AD-A235 052/8/GAR 


VIRUS REPLICATION 
Viral Protein R of Human Immunodeficiency Virus Types 
1 and 2 Is Dispensable for Replication and Cytopatho- 
enicity in Lymphoid Cells. 
D-A235 043/7/GAR 
VIRUS REPLICATIONS 
Biological Characterization of Infectious Molecular Clones 
Derived from a Human Immunodeficiency Virus Type-1 
Isolate with Rapid/High Replicative Capacity. 
AD-A235 044/5/GAR 
VISCOELASTICITY 
State Space Models for Aeroelastic and Viscoelastic Sys- 


tems. 

AD-A234 730/0/GAR 150,492 
Viscoelastic Properties of Addition-Cured Polyimides 
Used in High Tem; _— Polymer Matrix Composites. 
N91 “22377/6/GA 149,460 

VISCOPLASTICITY 

Nonlinear Structural Analysis of Cylindrical Thrust Cham- 
bers Using a Models. 
N91-22601/9/GAR 


VISCOSITY 
Interfacial Viscosity Measurements of Adsorbed Mono- 
layers on Metal Surfaces. 

A235 392/8/GAR 150,498 
Stability and accuracy of differencing schemes for visco- 
plastic models in wavecodes. 

DE91011265/GAR 149,433 

VISCOUS FLOW 

Efficient second-order projection method for viscous in- 
compressible flow. 
DE91011533/GAR 150,501 
Numerical Flux Formulas for the Euler and Navier-Stokes 
Equations. 2: —- in Flux-Vector Splitting. 
N91-22084/8/G. 

Computation of Viscous Blast Wave Flowfields. 
N91-22512/8/GAR 150,467 


Response of a Viscous Liquid Layer around a Center- 

Core Axial Excitation in Zero-Gravity. 

N91-22532/6/GAR 148,274 
VISION 

ped SURES and Discriminations and Their Role in 


AD-ADS4 866/2/GAR 
VISUAL COGNITION 
Conference on Eye Movements and Visual Cognition 
Held in Amherst, Massachusetts on August 1990. 
AD-A234 754/0/GAR 
VISUAL CORTEX 
Protein Kinase C Activity and Substrate (F1/GAP-43) 
Phosphorylation in Developing Cat Visual Cortex. 
AD-A234 618/7/GAR 


VISUAL DISCRIMINATION 
Information Visualization Techniques in a Multi-Mission 
Operations Environment. 
N91-22277/8/GAR 

VISUAL FLYING SKILLS 
be + Sensitivities and Discriminations and Their Role in 
AD-A234 866/2/GAR 

VISUAL LOSS 
Analysis of Visual Loss from Retinal Lesions. 
AD-A235 268/0/GAR 

VISUAL PERCEPTION 
Induced Pictorial Representations. 
AD-A234 548/6/GAR 148,102 


Effects of Display Failures and Symbol Rotation on Visual 
Search and Recognition Performance. 
AD-A235 035/3/GAR 


Perceptibility of pid Vehicle Silhouettes. 

AD-A235 036/1/GAR 149,885 

+ nee * aes Effects of Field Unitization and Exposure 

Dur. 

AD. A235 067/6/GAR 
VISUAL TARGETS 

Relationships between Manual Reaction Time and Sac- 

cade Latency in Res; _— to Visual and Auditory Stimuli. 

AD-A235 290/4/GA\ 149, 
VITAL STATISTICS 

Vital Statistics Divorce Data, Detail, 1988. Public Use 

Data Tape Documentation. 

PB91-193391/GAR 148,109 


Current Estimates from the National Health Interview 
Survey, United States, 1987. 
PB91-201400/GAR 149,227 
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From electronic structure to alloy phase stability. 
DE91011187/GAR 
ZINC NAPHTHEMATE 
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ZIP CODES 


System for Mailpiece ZIP Code Assignment through Con- 
textual Analysis. Phase 2. 
AD-A234 571/8/GAR 


ZIRCONIUM 


149,534 


48,373 


149,797 


149,794 


149,410 


148,601 





El de sales fundid: Obtencion de circonio me- 
— (Fused salt sacucyela Pi P of 

tal). 
DE91623260/GAR 


ZIRCONIUM OXIDES 
Discrepancies in the Crystal Structures Assigned to Preci- 
pitated Zirconia. 
AD-A234 644/3/GAR 148,312 
Analytical methodology to predict the coating characteris- 
tics of plasma-sprayed ceramic powders. 
149,352 





ip 


149,436 


DE91010088/GAR 
ZONE MELTING 


Grundlagen des ans 2 (Principles of Crys- 
tal Growth, Part 
150,625 


N91 “0887 /4/GAR 
Zuechtung von GaAs-Einkristallen Nach Dem Floating- 
Zone-Verfahren Unter Microgravity (Growing of GaAs 


Monocrystals after the Floating Zone Process under Mi- 


ity). 
N91-22897/3/ GAR 148,780 


Heizereinheit des Zmf: Ein Widerstandsbeheizter Zehn- 
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BNL-46022 
Results on search for a QGP with a TPC magnetic spec- 
trometer at AGS and plans for an (approx)4 pi TPC mag- 
netic spectrometer at RHIC. 
DE91011716/GAR 150,730 
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PB91-200485/GAR 150,091 
BUMINES-Ri-9336 
Transfer Mechanics of Full-Column Resin-Grouted Roof 


Bolts. 
PB91-200501/GAR 


ay hey ae 
er the End of a Longwall Panel. 
PB91 *200493/GAR 
BUMINES-RI-9339 
Genetic Algorithm Applied to Least Squares Curve Fit- 


Peo -200527/GAR 149,497 
BUMINES-SP-2-91 

Availability of potent, Ounes Mi 

and D es! States: nate 100, 

PB91- 193698/GAR. 
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— UNIV., INDIANAPOLIS, IN. HOLCOMB RESEARCH 


150,095 


150,093 


150,092 








147,871 


149,210 


rey for the Salt Lake City Metro- 
Current Housing Reports. 
151,177 


151,176 


Chemistry of Dews and Frosts in Indianapolis. 
(AFOSR-TR-91-0484) 
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Absolute Value Metric Is NP-Hard. 
AD-A235 060/1/GAR 


WP-89-90-11 

Weighted Uni-Dimensional Similarities Problem with Least 

Absolute Value Metric Is NP-Hard. 

AD-A235 060/1/GAR 149,465 
CASE WESTERN RESERVE UNIV., CLEVELAND, OH. 
DEPT. OF MACROMOLECULAR SCIENCE. 

CWRU/DMS/TR-38 

Induction Time Approach to Surface Induced Crystalliza- 

tion in Polyethylene/Poly (e-Caprolactone) Melt. 

AD-A235 102/1/GAR 148,426 
CEA CENTRE D’ETUDES NUCLEAIRES DE CADARACHE, 
SAINT-PAUL-LES-DURANCE (FRANCE). 

CEA-R--5521 
Modelisation numerique des transferts de radioelements 
artificiels en Mer de Manche. (Processus hydrodynami- 


CA-12 VOL. 91, No. 18 


149,421 


149,469 


149,465 


CORPORATE AUTHOR INDEX 


ques, biol 


iques et sedimentaires). (Numerical model of 
Hyered rai 


ionuclides transfers in the English Channel. 
be rodynamical, biological and sedimentary processes)). 
DE91749045/GAR , 


CEA CENTRE D’ETUDES NUCLEAIRES DE — 
SAINT-PAUL-LES-DURANCE (FRANCE). INST. DE 
poo TECHNOLOGIQUE ET DE DEVELOPPEMENT 
CEA-CONF-10255 
—— of crown-ethers to cesium and strontium re- 
om M 9 cor 
DE91749071/GAR ~ 150,276 
CEA CENTRE D’ETUDES NUCLEAIRES DE FONTENAY- 
AUX-ROSES (FRANCE). DEPT. DE GENIE RADIOACTIF. 
CEA-CONF-10386 
Characteristics and behaviour of interface sludges 
formed in the first extraction cycles oi the purex process. 
DE91746426/GAR 150,23: 


CEA-CONF-10387 
New reagent for uranium - plutonium partitioning. 
DE91749064/GAR 

CEA-CONF-10388 

Use of solvent extraction in the nuclear fuel cycle, forty 

years of poe. 

DE91749070/GAR 150,356 
CEA CENTRE D’ETUDES NUCLEAIRES DE FONTENAY- 
AUX-ROSES (FRANCE). DEPT. DE PROTECTION 
SANITAIRE. 

CEA-CONF-10357 

Numerical three-dimensional ocean general circulation 

and radionuclides dispersion model. 

DE91749065/GAR 


CEA-R-5528 
Comparison of the radiological impact of energy produc- 
tion by fission and fusion reactions. 
DE91749036/GAR 

CONF-880772 
Numerical three-dimensional ocean general circulation 
and radionuclides dispersion mode 
DE91749065/GAR 149,087 


CEA CENTRE D’ETUDES NUCLEAIRES DE GRENOBLE 
(FRANCE). 
FRCEA-TH-316 
Contribution a l'etude de |'ebullition du sodium en con- 
vection naturelle dans un assemblage. (Contribution at 
the study of natural convection sodium ebullition in a fuel 
assembly). 
DE91749035/GAR 
FRCEA-TH-320 
Etude des ote de pbetiag mee electronique sur les pro- 
prietes des ¢ P(VDF - TrFE). 
(Study of electron wediation effects ¢ on properties of fer- 
roelectric copolymers polyvinylidene fluoride-polytretra- 
fluorethylene). 
DE91749046/GAR 149,412 


CEA CENTRE D’ETUDES NUCLEAIRES DE GRENOBLE 
(FRANCE). DEPT. DE METALLURGIE. 
FRCEA-TH-317 
Contribution a l’analyse cristallographique et mecanique 
des couches de molybdene preparees par pulverisation 
cathodique magnetron. (Contribution to crystallographical 
and mechanical analysis of molybdenum coatings pre- 
pared by magnetron cathode sputtering). 
DE91 749201 /GAR 149,355 


CEA CENTRE D’ETUDES NUCLEAIRES DE GRENOBLE 
(FRANCE). DEPT. DE RECHERCHE FONDAMENTALE. 
CEA-CONF-10343 
Moessbauer spectroscopy on actinides. 
DE91749075/GAR 150,618 


CEA CENTRE D’ETUDES NUCLEAIRES DE SACLAY, GIF- 
SUR-YVETTE (FRANCE). DEPT. DE PHYSICO-CHIMIE. 
FRCEA-TH-311 
Photoionisation selective d’isotopes du gadolinium par 
laser polarise. (Selective photoionization of gadolinium 
isotopes with a polarized laser). 
DE91749117/GAR 
FRCEA-TH-325 
Borohydrures d’uranium (Ill) et (IV): complexes areniques 
et dienyliques. (Uranium (Ill) and (IV) borohydride: arene 
and dienyl complexes). 
DE91749078/GAR 148,289 


CEA CENTRE D’ETUDES NUCLEAIRES DE SACLAY, GIF- 
SUR-YVETTE (FRANCE). DEPT. DES ETUDES 
MECANIQUES ET THERMIQUES. 
CEA-CONF-10344 
Puncture test of a package - cca between experi- 
mental test and dynamic analysis. 
DE91749073/GAR 
CONF-900617 
Puncture test of a package - comparison between experi- 
mental test and dynamic analysis. 
DE91749073/GAR 150,277 


CEA CENTRE D’ETUDES NUCLEAIRES DE SACLAY, GIF- 
SUR-YVETTE (FRANCE). LAB. LEON BRILLOUIN. 
CEA-CONF-9910 
Phase transitions and high temperature structures in tri- 
cyclopendatienyl-chloro-uranium (IV), U(C5H5)3CI. 
DE91749069/GAR 
CEA-CONF-10346 
Neutron spin depolarization by vortices in YBa2Cu307. 
DE91749068/GAR 150,617 





” 


150,355 


149,087 


150, 166 


150,321 





150,172 


150,277 


CEA-CONF-10347 
Spin glass freezing and superconductivity in YBa2(Cu(1- 
x)Fex)307 alloys. 
DE91749072/GAR 149,339 


CEA-CONF-10356 
Polarised neutron study of flux 
HoBa2Cu307. 
DE91749074/GAR 
CONF-900411 
Neutron spin depolarization by vortices in YBa2Cu307. 
DE91749068/GAR 1 
CONF-900411 
Polarised neutron 
HoBa2Cu307. 
DE91749074/GAR 
CONF-900414 
Spin glass freezing and superconductivity in YBa2(Cu(1- 
x)Fex)307 all ma 
DE91749072/ 149,339 


CEA CENTRE D’ om NUCLEAIRES DE SACLAY, GIF- 
SUR-YVETTE (FRANCE). SERVICE DE PROTECTION 
CONTRE LES RAYONNEMENTS. 
FRCEA-TH-319 
Reseaux polyurethannes classiques et contenant des 
motifs furanniques pour le confinement de dechets ra- 
dioactifs: relations structure-proprietes. Mh pee o> nave 
network with or without furan deri 
of radioactive wastes: Relationship chumuse prapereuh 
DE91749116/GAR 150,278 
CEA CENTRE DE LA HAGUE, CHERBOURG (FRANCE). 
CEA-R-5534 
Contribution aux rech sur les mc its des ele- 
ments a l’etat de traces dans les eaux cotieres de la 
Manche par |’etude de la distribution spatiale de traceurs 
radioactifs industriels dans les moules et les fucus. (Con- 
tribution to investigations on trace elements transport in 
the Channel: spatial distribution of industrial tracers in 
mytilus edulis and fucus serratus). 
DE91749043/GAR 
CEA ETABLISSEMENT DE LA VALLEE DU RHONE, 
BAGNOLS-SUR-CEZE (FRANCE). 
FR-CEA-TH-333 
pad on the set up of a ~ cca system for chemi- 
toxics in the at 
5E91773528/GAR 
FRCEA-TH-313 
Alteration hydrothermale du verre R7T7. Cinetiques de 
dissolution du verre a 150 et a 250(sup 0)C, role des 
phases neoformees. (Hydrothermal alteration of the glass 
R7T7. Glass dissolution kinetics at 150 and 2500, role of 
neo-formed phases). 
DE91749047/GAR 
CEF CONSULTANTS, HALIFAX (NOVA SCOTIA). 
Energy Strategy Roundtable report: Input to a new 
energy strategy for Nova Scotia. 
MIC-91-03030/GAR 148,958 


CENTER FOR NAVAL ANALYSES, ALEXANDRIA, VA. 
FORCE STRUCTURE AND ACQUISITION DIV. 
CRM-90-120 
a - Final Forms for a New Enlistment 


Screening T: 
AD-A235 405/8/GAR 
CRM-90-182 
Validation of ASVAB oones Infantry Job Performance. 
AD-A235 406/6/GAR 49,973 
CENTER FOR NAVAL a. ALEXANDRIA, VA. 
STRATEGY AND POLICY DIV. 
MISC-59 
Pe tives on U.S. Navy and Marine Corps Presence in 


the Gulf. 

AD-A235 415/7/GAR 149,927 
CENTRAL BOARD OF IRRIGATION AND POWER, NEW 
DELHI (INDIA). 

IVL-B-1005 
Draft: Policies and strategies for integrated waste man- 


oom ; 

DE91772029/GAR 149,114 

CENTRAL INTELLIGENCE AGENCY, WASHINGTON, DC. 
LDA-91-12476 

RSFSR Presidential Election: Candidate Teams. A Refer- 

ence Aid. 

PB91-928101/GAR 

LDA-91-12530 

Mexico: Key Players in Free Trade Agreement Talks. A 

Reference Aid. 

PB91-928013/GAR 

Soviet Union Republic Affairs. 

PB91-924600/GAR 
CENTRE D’ESSAIS EN VOL, BRETIGNY-SUR-ORGE 
(FRANCE). 

Technical Presentation of the Merlin’s Radome: Calibra- 

tion and Data Processing. 

N91-22656/3/GAR 148,053 
CENTRE D’ETUDE SUR L’EVALUATION DE LA 
PROTECTION DANS LE DOMAINE NUCLEAIRE, 
FONTENAY-AUX-ROSES (FRANCE). 

CEPN-167 

Les activites liquides et gazeuses rejetees par les reac- 

teurs a eau pressurisee: une comparaison internationale 


line pinning in 
149,340 


study of flux line pinning in 


149,340 








149,155 


148,995 


150,275 


149,972 


148,124 


148,228 


148,123 





—_ 1975 et by (International ba ear ge on radio- 


1975 and 1988). 
DEST: 749041 7GAR 


149,085 
CENTRE D’ETUDES ET DE RECHERCHES 
BIOPHYSIOLOGIQUES APPLIQUEES A LA MARINE, 
TOULON = 
CERB-90-0! 

Tests on Parametriques Portant sur les Rangs (Distribu- 

tion-Free Tests — Ranks). 

PB91-199505/GAR 


CERB-90-10 
Approche Psychologique et Neurophysiologique des 
Troubles Cognitifs des Toxicomanes a and 

leurophysiological Assessment of Cognitive Disturb- 
ances in Addicts). 
PB91-199570/GAR 

CERB-90-19 
Potentiels Evoques Ever i i lors 
de ri Relat Poe HYDRA IX as Evoked 
pina elated Potentials during the HYDRA IX Experi- 


mental Dive). 
PB91-199547/GAR 149,782 


CENTRE D’ETUDES ET DE RECHERCHES DE TOULOUSE 
(FRANCE). DEPT. D’ETUDES ET DE RECHERCHES EN 
AUTOMATIQUE. 
CERT-1/7724-DERA 
H infinity Synthese: Etude Bibliographique (H infinity Syn- 
thesis: A Review of the Literature). 
PB91-199489/GAR 148,687 


CENTRE DE RECHERCHES DU SERVICE DE SANTE DES 
ARMEES, PARIS (FRANCE). 
Etude des Effets Incapacitants de Lesions Radiocombin- 
ees (Study of the incapacitating Effects of Combined Ra- 
diation Lesions). 
PB91-199331/GAR 


CENTRE FOR DEVELOPMENT OF omen 
COMPUTING, BANGALORE (INDIA’ 
Distributed Shared Memory nll for Multiprocessors. 
PB91-207852/GAR 148,620 


Model for Performance Prediction of Message Passing 
pone nga Achieving Concurrency by Domain De- 


position. 
PROT 207878/GAR 148,670 


Parallel Matrix Multiplication on Transputer Networks: 
Performance Analysis and Estimation. 
PB91-207886/GA\ 148,671 


Generalized Unimodular Loop Transformations for Distrib- 
uted Memory Multiprocessors. 
PB91-207894/GAI 148,672 


Loop modula for Distributed Memory Multiprocessors 
as Unimodular — 
PB91-207902/G. 148,673 


ysis rane. op omens SPATIALES, TOULOUSE 
(FRANCE). 
Planification des Prises de Vue SPOY (SPOY Image Or- 
anization). 
91-22231/5/GAR 150,135 


Application of CCSDS Recommendations to Ariane 5 and 
Hermes Ground Segments. 
N91-22239/8/GAR 150,982 


NAIADE: Une Application Pilote en Ada des Recommen- 
dations CCSDS ‘SFDU’ (NAIADE: A Prototype Applica- 
tion in Ada of the CCSDS Recommendations Concerning 


U’). 
N91-22240/6/GAR 150,983 


Systeme Expert de Diagnostic de Pannes de Satellite 
Geostationnaire (Expert System for Geostationary Orbit 
Satellite Breakdown Analysis). 

N91-22257/0/GAR 150,998 


CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE, 

STRASBOURG (FRANCE). 
Phenomenes Mnesiques et Neurotransmission: Etude 
des Modes et Sites d’Action du Gamma-L-Glutamyl-L- 
Aspartate au Niveau du Systeme Nerveux Central 
(Memory and Neurotransmission: A Study of the Modes 
Py Action Sites of Gamma-L-Glutamyl-L-Asparatate in 

he Central Nervous System). 

PBOT. 199521/GAR 


CENTRUM VOOR WISKUNDE EN INFORMATICA, 
AMSTERDAM (NETHERLANDS). DEPT. OF ALGEBRA, 
ANALYSIS AND GEOMETRY. 
AM-R-9002 
Dynamic MRI reconstruction as a moment problem. Pt. 3. 
An error analysis of reconstruction by sinc and spline in- 
terpolation in a Hilbert space setting. Pt. 3 
DE91623352/GAR 149,578 


pa aa apn nna AKADEMIE VED, PRAGUE. USTAV 
FYZIKY PLAZMATU. 
a 293/1-PT-1 
15TH ng Seminar on Plasma Physics and 
Technology, Part 
N91- 22888/3/GAR 


IPPCZ-293/2 

15TH Czechoslovak Seminar on Plasma Physics and 

Technology, Part 2. 

N91-22860/1/GAR 150,586 
CHALMERS UNIV. OF TECHNOLOGY, GOETEBORG 
(SWEDEN). DEPT. OF ENERGY SYSTEMS TECHNOLOGY. 

NEI-SE-65 

Goeteborgs energisystem: Ett forskningsprojekt. Slutrap- 

port. (Energy system of Goeteborg: A research project. 

Final capert 





149,781 


148,116 





149,763 


149,548 


150,585 


CORPORATE AUTHOR INDEX 


COLORADO SCHOOL OF MINES, GOLDEN. DEPT. OF 


DE91772031/GAR 


CHALMERS UNIV. OF TECHNOLOGY, GOETEBORG 
LECTROMAGNETIC FIELD 


148,957 


(SWEDEN). INST. FOR E' 
THEORY AND PLASMA PH 


CTH-IEFT-PP-1989-22 
Excitation of thermonuclear cone instabilities by toroidal 
equilibrium distributions of high-energy alpha particles in 


tokamaks. 
DE91622076/GAR 
CTH-IEFT-PP-1990-17 
Electromagnetic and kinetic effects on the ion tempera- 
ture gradient 
DE91622077/GAR_ 
CTH-IEFT-PP-1990-18 
Current generation alpha particles interacting with 
lower hybrid waves in TOKAMAKS. 
DE91621997/GAR 150,570 


CHALMERS UNIV. OF TECHNOLOGY, GOETEBORG 
(SWEDEN). INSTITUTIONEN FOER REAKTORFYSIK. 
CTH-RF-73 
Selection and calibration of proton detectors for use in 
the TANSY neutron spectrometer. 
DE91622813/GAR 
CHALMERS UNIV. OF TECHNOLOGY, GOETE 
(SWEDEN). ONSALA SPACE OBSERVATORY. 
REPT-91/04 
beanie Stars Close to the Galactic Centre. 1. Observa- 


nal Data. 
Pat 199380/GAR 148,004 


REPT-91/07 
Papers Presented at ‘Variability of Blazars’. Held in 
Turku, Finland in 1990. ‘High Resolution Images of Blazar 
Cores’, ‘Varying Gamma in 3C273’, ‘What Is Responsible 
for the New Outburst of 0735+ 178’. 
PB91-199398/GAR 148,005 


CHEMICAL RESEARCH, DEVELOPMENT AN! 
— CENTER, ABERDEEN PROVING GROUND, 


150,571 


150,572 


150,783 


a 257 
Toxicity of Persistent Chemical Agents Simulants (PCAS) 
and Chemical Agent Disclosure olution (CADS) in Soil 
on —— (Cucumis sativus, L.) and Earthworms (Ei- 


senia foetida). 
AD-AZSS 218/5/GAR 149,833 


CHICAGO UNIV., IL. 
Inelastic Electron Scattering Study of Ni(111) Surface 
Phonons. 
(AFOSR-TR-91-0436) 
AD-A235 061/9/GAR 148,344 
Structure and Dynamics of Cu3Au(001) Studied by Elastic 
and Inelastic Helium Atom Scattering. 
(AFOSR-TR-91-0438) 
AD-A235 recepidatonins 148,345 


T it Dd of Phonons on Stepped Sur- 
faces Studied with eet Dynamics. 
(AFOSR-TR-91-0437) 
AD-A235 063/5/GAR 

CHICAGO UNIV., IL. DEPT. OF MEDICINE. 
Development of Advanced Methods Based on Stabie Iso- 


tope Techno! for Studies of Exercise in Heat. 
AD-A234 670/8/GAR 

CHICAGO UNIV., IL. DEPT. OF PSYCHOLOGY. 
Categories and Particulars: Prototype Effects in Estimat- 
wa ee Location. 
(AFOSA-TR-91-0245) 
AD-A234 955/3/GAR 

CHICAGO UNIV., IL. JAMES FRANCK INST. 
Surface Phonon Spectroscopy of Ni(111) Studied by In- 
elastic Electron Scattering. 
(AFOSR-TR-91-0435) 
AD-A235 139/3/GAR 


CINCINNATI UNIV., om 


AVSCOM-TR-91-C-01 
New Procedure tor Calculating Contact Stresses in Gear 
Teeth. 

(NASA-CR- 187094) 
N91-22562/3/GAR 


DOE/ER/45247-4 
Surface chemistry of electrocatalysts. Final report, (July 
1986-August 1990). 
DE91010850/GAR 


H-1693 
Analysis of Structural Response Data Using Discrete 
Modal Filters. 
(NASA-CR- 179448) 
N91-22116/8/GAR 


NAS 1.26:179448 
Analysis of Structural Response Data Using Discrete 
Modal Filters. 
(NASA-CR- 179448) 
N91-22116/8/GAR 


NAS 1.26:187094 
New Procedure for Calculating Contact Stresses in Gear 
Teeth. 
(NASA-CR- 187094) 
N91-22562/3/GAR 149,316 


Attitude Control Requirements for Various Solar Sail Mis- 





150,600 


149,771 
148,104 
148,351 
149,316 
148,370 
147,813 


147,813 


sions. 
N91-22150/7/GAR 150,876 


Active Versus Passive Damping in Large Flexible Struc- 
tures. 


N91-22338/8/GAR 
CIS! INGENIERIE, TOULOUSE (FRANCE). 
MERCATOR: A Distributed Ground Control System for 


Geostationary Satellite Positioning. 
N91-22202/6/GAR 


CLARK ATLANTA UNIV., GA. 
Organosilicon Polymers Incorporating the Bicyclo(2.2.2)- 
Octane Moiety. vy 
(AFOSA-TR-91-0251) 
AD-A234 966/0/GAR 148,420 


CLARK ATLANTA UNIV., GA. RESEARCH CENTER FOR 
SCIENCE AND TECHNOLOGY. 


es nena 
po a hi rg *y ay rept Ont = in 
Cc pone dey quart 1, 
1990-December 31, 1990. 
DE91010544/GAR_ 148,886 


CLARK UNIV., WORCESTER, MA. CENTER FOR 

TECHNOLOGY, ENVIRONMENT, AND DEVELOPMENT. 
NWPO-SE-034-90 

—— Dy A 


DESTON 01 0650/GAR 


CLARKSON UNIV., POTSDAM, NY. 
NAS 1.26:188155 
Model! vo Solidification. 
(NASA-CR- 188155) 
N91 "90419/6/GAR 149,440 


Results of jcc, and Microstructural Analyses of 
Solidified | — 
N91-22420/4/GAR 


151,075 


150,956 








analysis of 
150,233 


149,342 
Directional Solidification of Pb-Sn Eutectic with Vibration. 
N91-22421/2/GAR 149,441 

CLARKSON UNIV., POTSDAM, NY. DIV. OF RESEARCH. 

Li Duration Exposure Facility. 
(AFGL-TR-88-0159) 
AD-A235 174/0/GAR 

CLEMSON UNIV., SC. 

Polyhedral Approaches for Solving 0-1 Polynomial Pro- 
ny peg 

AFOSR. -91-0500) 

AD-A235 219/3/GAR 

CLEMSON UNIV., SC. CENTER FOR ADVANCED 

ENGINEERING FIBERS. 

“= 1.26: —. 


hermoplastic 
(NASA-CR- 188189) 
N91-22454/3/GAR 
COAL TECHNOLOGY CORP., BRISTOL, VA. 
DOE/PC/88885-T3 

Proof of concept and performance optimization of high 
= batch type centrifuge for dewatering fine coal. 

arterly technical progress report, September 21, 1990 
to December 20, 1990. 
DE91010553/GAR 


COAST GUARD, WASHINGTON, DC. 
USCG-COMDTINST-M5230.30A 


PMIS/JUMPS Manual. Volume 4. Query. 
PB91-193904/GAR 


COASTAL ENGINEERING RESEARCH CENTER, 
VICKSBURG, MS. 
CERC-TR-91-1 
Directional Characteristics of Waves in Shallow Water. 
AD-A234 568/4/GAR 150,424 


COLD REGIONS RESEARCH AND ENGINEERING LAB., 
HANOVER, NH. 


151,091 


149,488 


Coating of Carbon Fibers. 


148,902 


CRREL-SP-91-3 
In-situ Heat Flux Measurements in Buildings: Applications 
and Interpretations of Results, Proceedings of a Work- 
shop Held in Hanover, New Hampshire on 22-23 May 


1990. 
AD-A234 924/9/GAR 148,184 
—_ TD-90-1 
at Low 
AD-AZS4 536/1 "GAR 
CRREL-91-2 

Rotating Multicylinder Method for the on of 

Cloud Liquid-Water Content and Droplet Si 

AD-A234 780/5/GAR 148,061 
COLLEGE OF WILLIAM AND MARY, WILLIAMSBURG, VA. 

Design of an Intelligent Information System for in-Flight 

Emergency Assistance. 

N91-22792/6/GAR 150,902 
COLORADO Laoag OF MINES, GOLDEN. CENTER FOR 
WAVE PHENOMEN. 

CwpP-098 


bm ecg method in complex time revisited. 
DE91011042/GAR 


DOE/ER/14079-5 sa 
Cagniard method in complex time revisit 
bee1011042/GAR 150,068 
COLORADO SCHOOL OF MINES, GOLDEN. DEPT. OF 
MATHEMATICS AND COMPUTER SCIENCES. 
Backscattering Enhancement from Rough Surfaces. 
(ARO-26275.3-GS) 
AD-A234 707/8/GAR 150,668 
CA-13 





149,403 


150,068 


September 15, 1991 





COLORADO SCHOOL OF MINES, GOLDEN. DEPT. OF 
PETROLEUM apt tama 
Production Techniques for Water-Drive Gas 
Reservoirs. R of Northeast Hitchcock Field: Geolog- 
ic canpeaiben: Annual Report, August 1-December 31, 
1990. 


(GRI-91/0167) 
PB91-206367/GAR 


COLORADO STATE UNIV., FORT COLLINS. 
Hemoproteins(s) Mediate Biue Light Damage in the Ret- 
ar it Epithelium. 


91-0292) 
A A234 681/5/GAR 149,591 
Effects of Retina-Derived Factors on the Electrical and 
Ultrastructural Properties of the Bovine Pigment Epitheli- 
um. 
(AFOSR-91-0293) 
AD-A234 686/4/GAR 149,592 
Modification of Leucine Transport across Bovine Pigment 
Epithelium by Metabolic Stress. 
(AFOSR-91-0294) 
AD-A234 687/2/GAR 149,515 
tego Effects of Ethanol on the ~ Light Depoiar- 
ization of the Retinal Pigment Epitheliu 
(AFOSR-TR-91-0314) 
AD-A234 718/5/GAR 149,676 


Fast Algorithm for Control and Estimation Using a Poly- 

nomial Stat ice e. 

N91-22312/3/GAR 148,678 
COLORADO STATE UNIV., FORT COLLINS. DEPT. OF 


CHEMISTRY. 
"Ter te S of Poly: nd Metal Microtubules. 
thesis meric ai 
Chass 307/6/GAR 149,251 


onianene STATE UNIV., FORT COLLINS. ENGINEERING 
RESEARCH CENTER. 


at Bridges. 
FHWA/BoorOTe 7, HEC-18) 
PB91-198739/GAR 
COLORADO UNIV. AT BOULDER. 


DOE/ER/13473-T2 

and reactions studies on well-character- 

‘ed bimetallic and ‘alloy surfaces. Final report. 
Beo1010085/GAR 149,431 
St nn nat he if carbon: Catalyst properties. Report 
of carbon: pr Ss. a 

period, December 15, 1990-March 14, 1991. 
91011310/GAR 148,890 
tion Interaction (MR-Cl) Calcual- 


bacdisia Conti 

tions on HS2+ and Experimental Observation via Elec- 
tron Impact lonization of H2S. 

ian -TR-91-0353) 

AD-A234 717/7/GAR 148,323 


Theoretical Studies of the Kinematics, e, Seatine, Stability 
and Control of Unsteady/Vortical Flows. 
(AFOSR-TR-91-0235) 
AD-A235 190/6/GAR 


150,098 


148,504 





147,765 
COLORADO UNIV. AT BOULDER. INST. OF ARCTIC AND 
ALPINE RESEARCH. 
DOE/ER/60570-3 
pen epee see = proj 
to ice wa: 
DE9101093 0933/GAR - 


COLUMBIA UNIV., NEW YORK. 
DOE/ER/61009-1 
_ dose neutron late effects: Cataractogenesis. 

ess report, July 1, 1991-June 30, 1992. 
149,744 


DE 1011020/GAR 

Liposome Encapsulated pemeoeen (LEH) and the Reti- 
culoendothelial System (RES). 

AD-A235 176/5/GAR 149,601 
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ETS-RR-91-24-ONR 

New Views of Student Learning: Implications for Educa- 

tional Measurement. 

AD-A235 285/4/GAR 148,072 

Response Latency Measures for Biographical Inventories 

(Final Report, March 31, 1989-December 31, 1990) 

AD-A234 991/8/GAR 149,956 
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DE91010764/GAR 
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DOE/EA-0496-Vol.3 
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DC. OFFICE OF PESTICIDE PROGRAMS. 
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Oxydemeton-Me PD-1: Initiation of Special Review. 
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150,943 


150,943 
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(FEMA/DF/MT-91/002) 
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MIC-91-02917/GAR 
FEDERAL RESERVE SYSTEM, WASHINGTON, DC. 
Banking Reserves Tape, 1991 (January 1959-March 
1991). 
(FRS/DF/MT-91/048) 
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Undersoekning av Negativa Differentiella Resistansomra- 
den i |V-Karakteristiken hos Sil-xGex/Si Heterostruktur 
Bipolaera Transistorer (Investigation of Negative Differen- 
tial Resistance Regions in the |V-Characteristics of Si1- 


xGex/Si Heterojuction Bipolar Transistors). 
PB91-199430/GAR 


FOR-G-3081¢-3.2 tn —— 
retsar thaultheyer Process for an soe pune er. 


its). 
PBSt. 199406/GAR 
FOR 208103. 2 
ad 
Exore ssions for anar Wavegui 
PB91-199414/GAR 7 148,813 
FOERSVARETS FORSKNINGSANSTALT, STOCKHOLM 
te DEPT. OF WEAPON SYSTEMS, EFFECTS AND 


Foe: A-20048- 2.2 
Hydroacoustics of Shallow Waters Research at FOA. 
PB91-208033/GAR 150,490 
FOERSVARETS FORSKNINGSANSTALT, STOCKHOLM 
one. HUVUDAVDELNING FOER MAENSKLIG 
TION wo FUNKTION. 
“aa a 50008- 
Eunkioneledhing foer Sjukvard i Krig (Command and 
Control of the Wartime Medical Care). 


148,814 





148,812 





PB91-208009/GAR 


ps od AND DRUG ADMINISTRATION, ROCKVILLE, MD. 
NTER FOR DEVICES AND RADIOLOGICAL HEALTH. 
"blaine 91/21 

Annual Report of the Office of Science and Technology. 

Fiscal Year 1990. 

PB91-196733/GAR 148,130 
FOOD AND DRUG ADMINISTRATION, ROCKVILLE, MD. 
CENTER FOR DRUG EVALUATION AND RESEARCH. 

Drug Utilization in the United States: 1989. Eleventh 

Annual Review. 

PB91-198838/GAR 149,692 
FOOD AND DRUG ADMINISTRATION, SILVER SPRING, 
MD. CENTER FOR DEVICES AND RADIOLOGICAL 
HEALTH. 

FDA-91-8280 
re) That Increase Sensitivity to Light: A 1990 


sting. 
Paot 198820/GAR 149,691 


FORD AEROSPACE AND COMMUNICATIONS CORP., 
HOUSTON, TX. SPACE INFORMATION SYSTEMS 
OPERATION. 


Monitoring Shuttle Electrical Systems Using Artificial 
Neural Networks. 
N91-22247/1/GAR 150,988 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
FARMLINE, Volume 12, No. 4, April 1991. 
PB91-193672/GAR 147,848 
lor Peace: 1988 Annual Report on Public Law 480. 
Pot. 104167 /GAR 148, 
FOREIGN AGRICULTURAL —, orcas oc. 
DAIRY, LIVESTOCK AND POULTRY 
FDLP-3-91 


Dairy, Livestock, and Poultry Products: U.S. Trade and 
Prospects, April 1991. Featuring: January 1991 Trade 


Data. 

PB91-198333/GAR 147,854 
FDLP-4-91 

Dairy, Livestock, and Poultry Products: U.S. Trade and 

Prospects, May 1991. Featuring: January-February 1991 

Trade Data. 

PB91-198846/GAR 147,864 


pe a eo AGRICULTURAL SERVICE, nen, Dc. 
IN PRODUCTION ESTIMATES 


149,882 


oO 


‘nae 
World ony ar, May 1991. 
PB91-198408/GAR 147,858 
FOREIGN enn. SERVICE, WASHINGTON, DC. 
GRAIN AND FEED Di 
CIRC SUPPL-3-91 
World Grain Situation and Outlook, May 1991. 
PB91-200725/GAR 
CIRC SUPPL-4-91 
World Grain Situation and Outlook, May 1991. 
PB91-200907/GAR 
EMG-4-91 
Export Markets for U.S. Grain and Products, April 1991. 
PB91-198473/GAR 147,859 
FG-5-91 
World Grain Situation and Outlook, May 1991. 
PB91-198390/GAR 147,857 


FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
HORTICULTURAL AND TROPICAL PRODUCTS DIV. 
FHORT-5-91 
Horticultural Products Review, May 1991. 
PB91-198465/GAR 
FTEA-2-91 
U.S. Essential Oil Trade, April 1991. 
PB91-198481/GAR 
eo 91 
id Tea Situation, May 1991. 
Poot. 198770/GAR 147,863 


FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
INFORMATION DIV. 
Exporter: Volume 3, No. 6, June 1991. 
PB91-198507/GAR 147,862 
FOREIGN AGRICULTURAL ee WASHINGTON, DC 
OILSEEDS AND PRODUCTS DIV. 
FOP-5-91 
World Oilseed Situation and Outlook, May 1991. 
PB91-198382/GAR 147,856 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
TOBACCO, COTTON, AND SEEDS DIV. 
FC-5-91 
World Cotton Situation, May 1991. 
PB91-198341/GAR 
FT-4-91 
World Tobacco Situation, April 1991. 
PB91-198499/GAR 147,861 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
TRADE AND ECONOMIC INFORMATION DIV. 
ATH-4-91 
—- Trade Highlights, April 1991. 
PB91-198325/GAR 


147,866 


147,867 


147,896 


147,860 


147,855 





a TECHNOLOGY DIV., WRIGHT-PATTERSON AFB, 


FTD-ID(RS)T-0355-90 
Nondestructive i (Selected Articles)--Translation. 
AD-A234 805/0/GAR 149, 

FTD-ID(RS)T-0466-90 

ROBOT: : Journal of Chinese Society of Automation-- 
Translatio 
AD-A234 808/ 4/GAR 

FTD-ID(RS)T-0563-90 
Machine Tools (Selected Articles)--Translation. 
AD-A234 807/6/GAR 

FTD-ID(RS)T-0754-90 
Titanium Alloy — Centrifugal Ne 5 Coordi- 


g 


149,293 


149,308 


CORPORATE AUTHOR INDEX 


N91-22140/8/GAR 
FRANKFURT UNIV. (GERMANY, pi R.). 


148,539 





(Monocrystalline 
150,630 


High Temperature ae 
N91-22892/4/GAR 

FREIBURG UNIV. (GERMANY, F.R.). 
Grundlagen des Kristallwachstums, 2 (Principles of Crys- 
tal Growth, Part 2). . 
N91-22887/4/GAR 

FREIBURG UNIV. (GERMANY, F.R.). 

KRISTALLOGRAPHISCHES INST. 
bene gee ee (Growing Process). 
pesie asa 


Ee bh tall: 


150,625 


150,626 





= Computer Assisted 
ADAZaa 7 797/9/GAR 


Whe na dhe 8 90 
Methods for Determining Crack Depth--Translation. 
AD-A234 799/5/GAR 149,254 


FTD-ID(RS)T-1130-90 
Discussion of Matrix Management in Large Military Indus- 
trial Enterprises--Translation. 
AD-A234 809/2/GAR 


FTD-ID(RS)T-1181-90 
-_ -Typed, Sealed-off Mini Tea CO2 nT 
34 804/3/GAR 50,522 
FT Pst 1272-90 
Optical Methods of Measuring the Roughness of the Sur- 
faces of High Precision Steel Balls--Translation. 
AD-A234 796/1/GAR 
FTD-ID(RS)T-1273-90 
Chinese Space Science and Technology (Selected Arti- 
cles)--Translation. 
AD-A234 798/7/GAR 
FTD-ID(RS)T-1276-90 
power of Transformational Ideas to Automatic Flight 


ADYASS4 7 ot 1/GAR 
FT eT. 1277-90 
WPG-30 Model Microprocessor Controlled Rotating Be- 
lium _ Scanning Camera and Its Applications-- 
ransiatio 
AD-A234 802/7/GAR 
FTD-ID(RS)T-1367-90 

Collection of Selected Papers from the Third All-China 

Electroemissions Technology Conference (Selected 

Pages)--Translation. 

AD-A234 803/5/GAR 150,596 

FTD-ID(RS)T-1368-90 

Prime Minister Li Peng Talks with Representatives to a 

Discussion Meeting on Satellite Applications and 

Satellite Technol the Development of Our 

intry’s Activities in Space--Translation. 

AD-A234 801/9/GAR 150,875 
FOREST RESOURCE DEVELOPMENT AGREEMENT 
(CANADA). 

ISBN-0-7726-1195-5 
Guide for the preparation and use of overhead and slide 


visuals. 

MIC-91-03019/GAR 
ISBN-0-7726-1234-X 

Yellow-cedar stecklings: Nursery production and field per- 

formance. 

MIC-91-03031/GAR 149,988 
ISBN-0-7726-1235-8 


Factors limiting coniferous by Gaul growth in recently 
aes sites de shallon in the 


CWHvm subzone. 
MIC-91. -03020/ GAR 149,983 


Experiments on vegetation control with native pathogenic 
fungi in the southern interior of British Columbia. 
MIC-91-02955/GAR 149,980 


FOREST bagpey \ -crmae UT. INTERMOUNTAIN 
RESEARCH STATION. 
FSGTR/INT-236 
pol on Types of Northern Idaho: A Second Ap- 


proxi 
Paot.2¢ 301 103/GAR 150,004 
FSGTR/INT-277 
Vascular Plants of West-Central Montana. Identification 
Guidebook. 
PB91-193664/GAR 


FSRB/INT-71 
Forest Statistics for Land Outside National Forests in 
Eastern Montana, 1989. 
PB91-198002/GAR 

FSRP/INT-442 
Bird Populations in Logged and Uni 
Larch/ las-Fir Forest in Northwestern 
PB91-200675/GAR 

FORESTRY CANADA, OTTAWA (ONTARIO). 
—t — 


Canada. Fi 
MIC- 91-03144/ 


SSC-FO1-1989 
Canada. Forestry Canada: Annual report 1989-90. 
MIC-91-03144/GAR 


FORWARD UNLIMITED, MALIBU, CA. 
Exotic Power and Propulsion Concepts. 


vy 


148,543 


149,849 


149,391 


150,874 


147,827 


150,474 


149,982 





149,556 


149,998 


Western 
jontana. 
150,132 


Canada: Annual report 1989-90. 
AR 149,990 


149,990 


1 im Wel- 
traum (Results os Cnvetal Gout eee in ——_ 
N91-22891/6/GAR ‘50,629 


Einkristallzuechtung von CulnSe2 (CulnSe2 OB ons 


rowth). 
N91-22898/1/GAR 150,633 





Thermoanalytische und Elektrische Ur h an 
Dem Halbeliter TiISbSe2 (Thermoanalytic and Electric 
Analyses of the TISbSe2 Semiconductor). 

N91-22900/5/GAR 150,635 


Anwendung der Finite-Differenzen-Methode Auf die Ber- 
echnung von Temperaturverteilungen in Zuechtui m- 
pullen fuer Spiegeloefen (Application of the Finite Di 
ence Method to the Calculation of Temperature Distribu- 
tions in Growth rs for Mirror Furnaces). 
N91-22908/8/GAR eee 
Heizereinheit des Zmf: Ein Widerstandsbeheizter 
zoenofen (Heater Unit of the Zone Melting Facility GM): 
A Resistance Heated Ten Zone Furnace). 
N91-22911/2/GAR 150,643 


oe a. BERLIN (GERMANY, F.R.). INST. FUER 
ll von RNA und Proteinen Unter Mikrogravita- 
tionsbedi: eo (Crystalization of Ribonucleic Acid and 
Protein in ‘ogravity Conditions). 
N91- 22893/2/GAR 149,547 
FUJITSU LTD., TOKYO (JAPAN). 
on Ground Data System for Akebono (EXOS-D) Satel- 


NSt- 22200/0/GAR 


GARDNER PINFOLD CONSULTING ECONOMISTS 
LIMITED, HALIFAX (NOVA SCOTIA). 
Study of pits and quarries rehabilitation. 
MIC-91-02937/GAR 
GARDNER PINFOLD CONSULTING ECONOMISTS 
LIMITED, OTTAWA (ONTARIO). 
SSC-FS 66-5/91E 
Lobster pricing analysis. 
MIC-91-03044/GAR 
GARTNER LEE LIMITED, TORONTO (ONTARIO). 


ISBN-0-7729-6196-4 
Hydrogeological assessment of the closed Coboconk 
landfill: Report. 
MIC-91-03292/GAR 

GELTECH, INC., ALACHUA, FL. 
Transpiration Cooled Ultraviolet Sol-Gel Silica Optics. 
(AFOSR-TR-91-0495) 

AD-A235 426/4/GAR 150,470 

GENERAL ACCOUNTING OFFICE, WASHINGTON, DC 

GAO/IMTEC-91-24 
Space Data: NASA’s Future Data Volumes Create Formi- 
dable Challenges. 
N91-22933/6/GAR 


REPT-B-240617 

Space Data: NASA’s Future Data Volumes Create Formi- 

dable Chal 

N91-22933/6/GAR 151,110 

— ACCOUNTING OFFICE, WASHINGTON, DC. 

ACCOUNTING AND FINANCIAL MANAGEMENT DIV. 
GAO/AFMD-91-22 

Financial Audit: Financial Reporting and Internal Controis 

at the Air Force Systems Command. 

AD-A234 913/2/GAR 149,948 


GAO/AFMD-91-26 
Financial Audit: Air Force's Base-Level Financial Systems 
do not Provide Reliable Information. 
AD-A234 912/4/GAR 149,854 
GENERAL oo * aes WASHINGTON, DC. 
HEALTH RESOURCES D 


GAO/HRD-90-122 
Infant Formula: Cost Containment and Competition in the 
m. 


ram. 
PB91 -200923/GAR ane 870 


GENERAL ACCOUNTING OFFICE, WASHINGTON, 
INFORMATION MANAGEMENT AND TECHNOLOGY D Div. 
GAO/IMTEC-91-5 
Medical ADP Systems: Automated Medical Records Hold 
Promise to Improve Patient Care. 
AD-A234 655/9/GAR 


GAO/IMTEC-91-6 
Defense Communications: Millions May be Spent Unnec- 
essarily to Expand Data Network. 
AD-A235 160/9/GAR 
GAO/IMTEC-91-17BR 
ADP Budget: Potential Reductions to the Department of 
Defense’s Budget Request. 


150,954 


150,020 


147,910 


149,125 


151,110 


149,245 


148,581 


GENERAL ATOMICS, SAN DIEGO, CA. 


AD-A235 158/3/GAR 149,862 


GENERAL ACCOUNTING OFFICE, Lege Dc. 
NATIONAL ‘AIRS 


SECURITY AND INTERNATIONAL AFF 


GAO/ 2 aly oe 
; Defense Management Report Sav- 

AB A234 654) 654/2/GAR 149,847 
GAO/NSIAD-91-24BR 

Defense Reorganization: DOD's Efforts to Streamline the 

Special Operations Com 

AD-A234 842/3/GAR 149,896 
GAO/NSIAD-91-30 

pen Strategic Forces: Trident |i (D-5) Missile Contract 

ncentives. 

AO A234 843/1/GAR 
GAO/NSIAD-91-40BR 

— ——— DoD’s Efforts to Streamline the 

AD-A234 8467 4/GAR 149,944 
GAO/NSIAD-91-44BR 

SS a ip See ee Say Ae 

ystem. 

AD-A234 845/6/GAR 150,445 

GAO/NSIAD-91-74 


149,977 





AD-A234 844/9/GAR 
GAO/NSIAD-91-111 
Test and Evaluation: Projects Funded by DoD’s Central 
Test and Evaluation Investment Program. 
AD-A234 937/1/GAR 147,721 


—— 114 
Abrams Tank: Operating Costs More Than Expected. 
AD-A235 161/7/GAR 150, 461 


GAO/NSIAD-91-171 
Naval Aviation: Navy A-12 Aircraft Funding Status. 
AD-A235 159/1/GAR 149,863 


GENERAL APPLIED SCIENCE LABS., INC., 
RONKONKOMA, NY. 


DOE/MC/24217-2971 
Development of a fluid friction control valve for pressure 
letdown in hot rt | gas streams. Final report. 
DE91002044/GA 
GENERAL ATOMIC CO., SAN DIEGO, CA. 
Pulsed Plasmoid Electric Propulsion. 
N91-22151/5/GAR 148,540 
Exploration of Planetesimais by a Tripartite Tethered 
Spacecraft. 
N91-22164/8/GAR 150,907 
GENERAL ATOMICS, SAN DIEGO, CA. 
CONF-790415-42 
Improvements in thorium uranium separation in the Acid- 
Thorex process. 
DE91010427/GAR 150,341 
CONF-910435-56 
Py eyo high-strength trailer designs for the GA-4/ 


DE91010083/GAR 150, 189 


pg etn sat 
-based Macintosh serial host interface ~~ 
DeoTOTI1a5/GAR 48,638 


CONF-910609-7 
of the Dill-D beta limit on the current profile. 
DE91011140/GAR 150,557 


CONF-910609-8 
Non-diffusive heat transport during electron cyclotron 
heating on the Dill-D tokamak. 
DE91011141/GAR 150,558 


CONF-910609-9 
Recent g div 
DE91011139/GAR 

CONF-910609-11 
Si of edge electric field and edge microturbulence at 


the L-H transition in Dill-D. 
DE91011137/GAR 150,556 


CONF-910609-12 ‘ 
Impurity transport at the Dill-D divertor strike points. 
DE91011136/GAR 150,555 


CONF-910609-13 
—— of dimensionally vecma discharges with simi- 
heat deposition disc’ 
DESIO1 1740/GAR 
CONF-910609-14 
Statistical properties of intrinsic topological noise in toka- 
maks. 
DE91011741/GAR 150,568 


CONF-910609-15 
Effects of current aa on MHD stability. 
DE91011742/GA 


CONF-9010345-Summ 
US/Japan workshop on tokamak fusion power reactor 


studies. 

DE91011115/GAR 150,153 
EGG-M-90399 

High-capacity, high-strength trailer designs for the GA-4/ 


GA-9 S. 
DE91010083/GAR 150,189 
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148,881 


in Dill-D. 





150,154 


150,567 


150,569 





GA-A-15261 
Improvements in thorium uranium separation in the Acid- 
Thorex process. 
DE91010427/GAR 150,341 
GA-A-20418 
US/Japan workshop on tokamak fusion power reactor 
studies. 
DE91011115/GAR 
GA-A-20440 


Network-based Macintosh serial host interface program. 
DE91011135/GAR 148,638 


GA-A-20448 
Statistical properties of intrinsic topological noise in toka- 
maks. 
DE91011741/GAR 150,568 
GA-A-20465 
Non-diffusive heat transport during electron cyclotron 


heating on the Diil-D tokamak. 
DE91011141/GAR 


GA-A-20466 
G - 


150,153 


150,558 





Pp of ly similar discharges with simi- 
lar heat deposition disc! % 
DE91011740/GAR 150,567 
GA-A-20472 
Po er tee at the Dill-D divertor strike points. 
91011136/GAR 150,555 


GA-A-20477 
Dependence of the Dill-D beta limit on the current profile. 
DE91011140/GAR 150,557 


GA-A-20478 
Recent gaseous divertor experiments in Dill-D. 
DE91011139/GAR 
GA-A-20479 
Effects of current rad on MHD stability. 
DE91011 ‘ome 
GA-A-2048 
a of ie electric field and edge microturbulence at 
H transition in Dill-D. 
De91011137/GAR 150,556 


GA-C1 oes 


at Cera 
AD-A234 820/3/GAR 


GA-C20422 
Ceramic Fiber Coating Development and Demonstration. 
(AFOSR-TR-91-0225) 
AD-A234 773/0/GAR 
GENERAL oe CORP., HUNTSVILLE, AL. 
NAS 1.26:18412 


150,154 


150,569 





amic Supercc 
150,591 


149,350 


Tieanie Study Addendum. 


Liquid Rocket 
(NASA-CR- 184 127) 
N91-22368/5/GAR 


REPT-90-9550-9 
Rocket Booster Study Addendum. 
(NASA-CR- 184127) 
N91-22368/5/GAR 148,568 
GENERAL DYNAMICS, TROY, Mi. LAND SYSTEMS DIV. 
GDLS-DB-87-04057-001A-VOL-1 
AGT 1500 P. pack imp it Project (M1 TMEPS). 
Volume 1. 
(TACOM-TR-13515-VOL-1) 
AD-A234 998/3/GAR 
GDLS-DB-87-04057-001A-VOL-2 
AGT 1500 Powerpack Improvement Project (M1 TMEPS). 


Volume 2. 
(TACOM-TR-13515-VOL-2) 
AD-A234 999/1/GAR 





148,561 


148,562 
GENERAL ELECTRIC CO., PHILADELPHIA, PA. ASTRO- 
SPACE DIV. 


DOE/ SF/ ‘abricate, - 
n, te, af Provide engineering 
for NASA ) CANE 
AND CASSINI missions. Semi-annual technical progress 
1 January-31 March 1991. 
91 bito2a/aan 150,180 


GENERAL ELECTRIC CO., RICHLAND, WA. HANFORD 
ATOMIC PRODUCTS OPERATION. 





~~ 
incident relating to abnormally short period in H startu; 
of October 3. 3, 1954. . 
DE91011431/GAR_ 150,307 
meus ite 
ee iting to abnormally short period in H startup 
of October 3, 1954, 
DE91011431/GAR. 150,307 


HW-39501 
Continuity of water flow assurance--K Plants. 
DE91011433/GAR 
HW-44776-Vol.1 
i operation 
DE91011349/GAR 
HW-44776-Vol.2 
Semi-works i 
DE91011350/GAR 
gg ty ch and development 
is resear operation 
monthly report, March 1959. Monthly report, March 1959. 
DE91011352/GAR 150,348 
HW-76596-B 
—— and Instruments Laboratory monthly report, Feb- 
ruary 1963. 


CA-22 


150,308 


of the Recuplex Facility. Volume 1. 
150,346 








of the Recup! 





facility. Volume 2. 
150,347 


VOL. 91, No. 18 


CORPORATE AUTHOR INDEX 


DE91011353/GAR 


HW-76596-C 
Laboratory monthly report, February 1963. 
DE91011354/GAR 148,286 
GENERAL ELECTRIC CORPORATE RESEARCH AND 
DEVELOPMENT, SCHENECTADY, NY. BIOLOGICAL 


SCIE! poo 
Synthesis of Substituted o-Aminophenols. 
fart nT 91 0256) 
AD-A234 910/8/GAR 149,522 
be re neg SURVEY, COLUMBUS, OH. WATER 
RESOURCES DIV. 
bag os 90-4136 
Long-Term Effects of Surface Coal Mini 
Water Levels and Quality in Two Small 
Eastern Ohio. 
PB91-194019/GAR 
GEOLOGICAL SURVEY, DENVER, CO. 
USGS-BULL-1741-G 
Mineral Resources of the Blue Canyon and 
Breaks Wilderness Study Areas, Malheur 


Oregon. 
PB91-193995/GAR 


UqRe Oa -1008-F 
situ Stress Analysis of Wellbore Breakouts from Okla- 
ace, and the Texas Panhandle. 
PB91-194035/GAR 
GEOLOGICAL eee, HARTFORD, CT. WATER 
RESOURCES Di 


Uses WoR/CT- 90/1 
Data for C icut, Water Year 1990. 
PEot, 202630/GAR 149,184 


URGS/WAD/ HD-91/242 
Water Resources Data for Connecticut, Water ber’ 1990. 
PB91-202630/GAR 149,184 


GEOLOGICAL SURVEY, HURON, SD. WATER 
RESOURCES DIV. 


150,305 


on Ground- 
atersheds in 


150,055 


Owyhee 
County, 
150,086 


150,036 





USGS/WRI-90-4093 
Water R dutchi 


of | 





and Turner Counties, 


South Dakota. 
PB91-193979/GAR 150,053 
GEOLOGICAL SURVEY, IOWA CITY, IA. WATER 
RESOURCES DIV. 


USGS/WDR/IA-90/1 
Water Resources a for lowa, Water Year 1990. 
PB91-202648/GAR 149,185 


URGG/WRO/HD-01 (267 
Water Resources — for lowa, Water Year 1990. 
PB91-202648/GAR 149,185 
GEOLOGICAL — LANSING, MI. WATER 
RESOURCES Di 
USGS WOR/M: 90/1 
Water Resources Data for Michigan, Water Year = 
PB91-200899/GAR 49,179 


URGS/WRO/ HD-91/249 
later Resources Data for Michigan, Water Year — 
Pope! -200899/GAR 


149,179 
GEOLOGICAL ree, LOUISVILLE, KY. WATER: 
RESOURCES Di 





Vega ADRK 90/1 
Water Dai ky, Water Year 1990. 


ta 
PB91 -202622/ GAR 149,183 


URGS/WRO/HD Ot 1241 
Water Resources Data for Kentucky, Water Year 1990. 
PB91-202622/GAR 149,183 
GEOLOGICAL SURVEY OF ALABAMA, UNIVERSITY. 
DOE/BC/14425-4 
Establishment of an oil and gas database for increased 
recovery and characterization of oil and gas carbonate 
reservoir heter . (Progress report), January 1, 
1991-March 31, 1991 
DE91011033/GAR 150,067 
GEOLOGICAL SURVEY OF CANADA, OTTAWA 
(ONTARIO). 
ISBN-0-660-13722-4 
Gaohang 


ian Manetoe Facies, Yukon and 


Northwest Territories. 
MIC-91-02965/GAR 150,022 


ISBN-0-660-13728-3 
eam - of the Frances Lake map area, 


lories. 
Mics “03051 /GAR 150,025 


ISBN-0-660-13756-9 
Ordovician conodont biostratigraphy, western Canadian 
Cordillera. 
MIC-91-02914/GAR 150,019 
SSC-M42-400E : 

i Devonian Manetoe Facies, Yukon and 
Northwest Territories. 
MIC-91-02965/GAR 

SSC-M44-90/15E 
Ordovician conodont biostratigraphy, western Canadian 
Cordillera. 
en 

SSC-M46-426 
a — of the sapere Lake map area, 
MIC-91-03051/GAR 150,025 


GEOLOGICAL eee, OKLAHOMA CITY, OK. WATER 
RESOURCES Di 
USGS/ WOR/OK-20/ 
Resources Data for Oklahoma, Water Year 1989. 


150,022 


150,019 


PB91-201079/GAR 


USGS/WRD/HD-91/235 
Water Resources Data for Oklahoma, Water Year 1989. 
PB91-201079/GAR 149,181 


GEOLOGICAL SURVEY, ROLLA, MO. WATER 
RESOURCES DIV. 
pg thg nttee teag h 
er Resources Data for Missouri, Water Year —_ 
PBOt 201376/GAR 149,182 


USGS/WRD/HD-91/273 
Water Resources Data for Missouri, Water Year 1990. 
PB91-201376/GAR 149,182 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. WATER 
RESOURCES Div. 
USGS/WDR/FL-90/1A 
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Summary and status of TRU waste characterization. 
DE91011458/GAR 150,254 
DOE/WIPP-90-022C 
Summary and status of TRU waste characterization. 
DE91011458/GAR 50,254 
IBM FEDERAL SYSTEMS DIV., OWEGO, NY. 
Conceptual Model for Megaprogramming. 
N91-22730/6/GAR sei " 
IBM THOMAS J. beng J wees CENTER, 
YORKTOWN HEIGHTS, N 
TR-10 
HF Surface Passivation Failure in Ir 
dation Processing. 
AD-A234 736/7/GAR 
TR-11 
High Resolution Electron a | Loss ee 
Characterization of Insulators for Si Technolog 
AD-A234 737/5/GAR 
TR-12 
Ultraclean, 


149,885 


149,699 


, 





148,914 


148,947 


148,177 


148,823 








grated Thermal Oxi- 
148,793 


48,794 


Integrated Processing of Thermal Oxide 
Structures, 
AD-A234 738/3/GAR 
TR-13 
Vapor Phase Hydrocarbon Removal for Si Processin oe 
AD-A234 739/1/GAR 
TR-14 
Chemistry of Fluorine in the Oxidation of Silicon. 
AD-A234 959/5/GAR 
TR-15 
Surface pena Be and Roughening in Integrated Process- 
ing of Thermal Oxides. 
-A234 960/3/GAR 148,798 
ICF, INC., FAIRFAX, VA. 


National Radon Contractor Proficiency (RCP) Program. 
Proficiency Report, June 1991. 
(EPA/520/1-91/016) 
PB91-183566/GAR 149,093 
IDAHO NATIONAL ENGINEERING LAB., IDAHO FALLS. 
CONF-900593-2 
Analytical methodology to predict the coating characteris- 
tics of plasma-sprayed ceramic powders. 
DE91010088/GAR 
EGG-M-90209 
Analytical methodology to predict the coating characteris- 
tics of plasma-sprayed ceramic powders. on 
149,35. 


148,795 


48,340 


149,352 


DE91010088/GAR 
Proven Knowledge-Based Approach to Prioritizing Proc- 
ess Information. 
N91-22791/8/GAR 
IDAHO UNIV., MOSCOW. 
DOE/PC/88920-T9 
Electrochemistry of Thiobacillus ferooxidans reactions 
with pyrite. Technical progress report, December 1990- 
March 1991. 
DE91011298/GAR 
I-VI INC., SAXONBURG, PA. 


Lae Eta P CdTeSe Substrates for 
hase 1. 


148,725 


149,659 


Improved 


PB91-1 99760/ Bar 148,784 





IIT RESEARCH INST., CHICAGO, IL. 
Impact of the Humidity Pump on Indoor Environments. 
Final Report, August 1989-November 1990. 
(GRI-90/0193) 
PB91-206763/GAR 
ILLINOIS DEPT. OF ENERGY AND NATURAL 
RESOURCES, SPRINGFIELD. OFFICE OF SOLID WASTE 
AND RENEWABLE RESOURCES. 


eee /04 
Wood W: 


le Disposal in Illinois. 
PB91- 198705/GAR 


ILLINOIS DEPT. ON AGING, SPRINGFIELD. 


Final Report on the Illinois Housing Leadership Network. 
PB91-198598/GAR 151,178 


o> for Senior Housing Planning. The Illinois Housing 
eadership Network. 
peor 198606/GAR 151,179 


ILLINOIS INST. OF TECH., CHICAGO. DEPT. OF CIVIL 
pa eel 


148,934 


149,126 


I ital Col 
tures: A Fa be for the Fatigue allure of Materials. 
(AFOSR-TR-91-0379) 
AD-A234 831/6/GAR 150,659 


ILLINOIS INST. OF TECH., CHICAGO. DEPT. OF 
MECHANICS AND MECHANICAL AND AEROSPACE 
ENGINEERING. 
DOE/ER/131 52- T4 
Interf it techniques in double-diffu- 
a systems. Ney Progress report, Fel ry 1, 
85-January 31, 19) 
bes 1010921 /GAR 149,248 


ILLINOIS INST. OF TECH., CHICAGO. DEPT. OF 
METALLURGICAL AND MATERIALS ENGINEERING. 
IT-5-54718-1 
Microstructure, Plastic Deformation and Mechanical Prop- 
= of Mechanically Alloyed NiAl and NiAl Based 
loys. 

(AFOSR-TR-91-0449) 

AD-A235 135/1/GAR 
ILLINOIS STATE ENVIRONMENTAL PROTECTION 
AGENCY, SPRINGFIELD. DIV. OF AIR POLLUTION 
CONTROL. 


of Complex Struc- 








149,422 


IEPA/WPC/90-172 
Lake Michigan Water Quality Report, 1988. 
PB91-; /GAR 

ILLINOIS STATE ENVIRONMENTAL PROTECTION 
AGENCY, SPRINGFIELD. DIV. OF WATER POLLUTION 
CONTROL. 


150,059 


IEPA/WPC/90-171 
Intensive Survey of Shawnee National Forest Region 
Streams of Southern lilinois, 1986-1987. 
PB91-200659/GAR 


IEPA/WPC/91-56 

Intensive Survey of the Big Muddy Main Stem from Rend 

Lake to the Mississippi River, 1988. 

PB91-193649/GAR 149,162 
ILLINOIS UNIV. AT CHICAGO CIRCLE. 

Attention Span, Anxiety and Benzodiazepine Receptors. 

(AFOSR-TR-91-0283) 

AD-A234 549/4/GAR 149,673 
ILLINOIS UNIV. AT CHICAGO CIRCLE. DEPT. OF 
CHEMISTRY. 

Scanning Tunneling Microscope for Boron Surface Stud- 


les. 
(AFOSR-TR-91-0269) 
AD-A234 716/9/GAR 


ILLINOIS UNIV. AT CHICAGO CIRCLE. DEPT. OF 
MATHEMATICS. 


Polydisperse Somme Theory and Comparisons with 
Data for Red Bl Cells. 
AD-A234 689/8/GAR 149,593 


Coherent Propagation of Sound in Correlated Distribu- 
tions of Resonant Spherical Scatterers. 
AD-A234 690/6/GAR 150,475 


High-Frequency Reflection and Scattering by Multicom- 
ponent Rough Surface Distributions. - 
150,476 


150,002 


148,322 


AD-A234 691/4/GAR 


Regular Polygonal Arrays of Resonant Scatterers. 

AD-A234 692/2/GAR 150,477 

near 29 of the Percus-Yevick Hard-Sphere Correlation 

AD-A234 734/2/GAR 

Underwater Scattering of Sound. 

AD-A235 097/3/GAR 
ILLINOIS UNIV. AT CHICAGO CIRCLE. DEPT. OF 
MATHEMATICS, STATISTICS AND COMPUTER SCIENCE. 

Sane Databases of Trajectories of Differential Equa- 

ndex Functions. 

N91-22311/5/GAR 149,476 
ILLINOIS UNIV. AT CHICAGO CIRCLE. LAB. FOR 
ADVANCED COMPUTING. 

Supercomputer Optimizations for Stochastic Optimal 

Control Applications. 

N91-22313/1/GAR 148,679 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
Measures of Misconception Stability. 

AD-A234 952/0/GAR 


Theory of IRT-Based Diagnostic Testing. 


150,669 


150,483 


148,103 
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AD-A234 954/6/GAR 


Approach to Space Power. 
N91-22147/3/GAR 148,556 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. DEPT. OF 
CHEMISTRY. 
Strong Anion/ Surface Interactions: Perchlorate Reduction 
on Rh(100) Electrode Studied by Voltammetry. 
(AFOSAR-91-0285) 
AD-A234 695/5/GAR 148,317 


Voltammetric and Radioactive "Rinodum lected of Single 
Crystal and P re R lectrodes in Sul- 
fate-Containing 
(AFOSR-TR-91 
AD-A235 072/6/GAR 148,235 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. DEPT. OF 
CIVIL ENGINEERING. 
TRANSPORTATION Seen SER-63 
Iinois py Feedback Data and Management 


148,629 


System Report 
Ua FWAVIL/UI. 231), 
PB91-200444/G 


UILU-ENG-91 ai 
— Pavement Feedback Data and Management 


— lem. Final Report. 
(FHWA/IL/UI-231) 

PB91-200444/GAR 151,143 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. DEPT. OF 
MECHANICAL AND INDUSTRIAL ENGINEERING. 

Research Equi mt Purchased under DURIP Grant 
Number AFOSR-89-0098: Application for Laser Propul- 


sion. 

(AFOSR-TR-91-0249) 

AD-A234 929/8/GAR 150,549 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. DEPT. OF 
STATISTICS. 


Procedure to Detect Item Bias Present Simultaneously in 

Several Items. 

AD-A235 252/4/GAR 148,105 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. DEPT. OF 
VETERINARY BIOSCIENCES. 

Lysosomal Changes in Renal Proximal Tubular Epithelial 

Cells of Maie Sprague Dawley Rats Following Decalin 


Exposure. 

(AFOSR-TR-91-0431) 

AD-A235 138/5/GAR 149,793 
ILLINOIS UNIVERSITIES TRANSPORTATION RESEARCH 
CONSORTIUM, CHICAGO. 

Investigation of the ian of Weigh-in-Motion 

Operation in Illinois. Phase 1 

(FHWA/IL/RC-006) 

PB91-193581/GAR 151,140 

Demographic, Social, Economic and Cultural Factors Af- 

fecting Suburban Congestion. 

(FHWA/IL/RC-007) 

PB91-201442/GAR 
IMATRAN VOIMA OY, HELSINKI (FINLAND). 


ISBN 951-8928-41-X 
Mallinnusmenetelmaet 


151,143 


151,185 


eee. 
(Modeling methods in power industry applications, 
DE91771949/GAR 148,848 

IVO-A-03/90 

Mallinnusmenetelmaet 
(Modeling methods in power any applications) 
DE91771949/GAR 148,848 

INDIANA UNIV. AT BLOOMINGTON. 
a Mechanism for Denervation Effect on Wound 


aling. 

AD ADS 214/4/GAR 
INDIANA UNIV. FOUNDATION, BLOOMINGTON. 
BIOGEOCHEMICAL LABS. 

DOE/ER/13978-3 

Organic geochemical and tectonic evolution of the mid- 

continent rift system: Organic SS and micropa- 

——- Progress ptember 15, 1 

mber 14, 1991, Year 3. 

bEg101 1489/GAR 150,013 
INDUSTRIAL QUALITY, INC., GAITHERSBURG, MD. 

Ultrasonic Measurement and Control of Surface Rough 

ness. 

(NSF/ISI-881 16) 

PB91-199836/GAR 
INDUSTRIRAADET, COPENHAGEN (DENMARK). 

NEI-DK-515 

Leverancemuligheder i Energi 2000. Handlingsprogram- 

met ye til mulige -. (Possibilities for supply in 

relation to ‘Energy he plan of action applied to 

potential installations). 

DE91771869/GAR 148,846 
INFO TECH, INC., GAINESVILLE, FL. 

Highway Construction Cost Estimating Work Station. 

(FHWA/PA-90/017-+ 86-27) 

PB91-193763/GAR 148,488 
val RESOURCES MANAGEMENT SERVICE, 
vi 

Federal ADP and Telecommunications Standards Index, 


April 1991. 
PB91-198119/GAR 148,692 
INIPEX INC., OTTAWA (ONTARIO). 


ISBN-0-662-58150-4 
Recovery of proteins and fats lost in the dairy industry. 





energ 


149,568 


149,292 


MIC-91-03266/GAR 
SSC-EN49-17/3-2 
Recovery of proteins and fats lost in the dairy industry. 
MIC-91-03266/GAR 147,905 
INLAND WATERS DIRECTORATE. N.W.T. PROGRAMS, 
YELLOWKNIFE (CANADA). 
Overview study of the Yellowknife River Basin, N.W.T. 
MIC-91-03125/GAR 150,045 
INLAND WATERS DIRECTORATE, OTTAWA (ONTARIO). 
WATER QUALITY BRANCH. 
ISBN-0-662- naw 


147,905 


Canadian water quality guidelines for picloram. 
MIC-91-03106/GAR - 


ISBN-0-662- me 


150,866 


Canadian guidelines for metribuzin. 
MIC-91 °03107/GAR aa 


rset es 1 78E 


151,170 


Canadian water quality guidelines for picioram. 
MIC-91 °03106/GAR 


SSC-EN36-502/1 79E 


150,866 


inadian water quality guidelines for metribuzin. 
MIC-91-03107/GAR 151,170 
pony Newfoundland Water Quality Monitoring Agree- 
ment: Exploits River survey report, 1987-88. 
MIC-91-03104/GAR 150,865 


are TECHNOLOGY LABS., KENNEWICK, WA. 


leasurement by Induced Vortex in a Cavity. 
(NSE/SLOB 19) 
PB91-199828/GAR 
INSTITUT DE MECANIQUE DES FLUIDES DE LILLE 
(FRANCE). 
IMFL-90/30 


Etude ——— sur Sondes Anemoclinometriques 
(Ss Anemociinometric Probe Interactions). - 
147, 


PB91- 199448/ GAR 
ALLEMAND DE RECHERCHES, SAINT- 


150,514 


INSTITUT FRANCO-, 
LOUIS (FRANCE). 
ISL-CO-233/90 
Absorptivity of CO2-, CO- and YAG-Laser Beams by Dif- 
ferent Metallic Alloys. 
PB91-199372/GAR 
ISL-R-114/88-FR 
Etude du Mecanisme de nnn oe een 
Decharges El ransversales dans les 
Gazeux Sous Haute AL des Lasers a CO2 (Study 
of the Mechanism and of Transverse Electrical 
Discharge Stability in CO2-Laser Gas Mixtures under 
High Pressure). op etme des ee cas mer 
und der Stabilitae’ Elek 
entladu in Picea Gasgemischen). 
PB91-199554/GAR 


ISL-R-130/89 


Couche Limite et Transfert de Chaleur au Niveau du 
Piston. Partie 6: Mesure de la Vitesse d’Ecoulement dans 


149,417 





150,541 





bulenten Grenzschicht Hinter dem Kolben im ‘cuenmn, 
PB91-199562/GAR 150,511 


INSTITUT NATIONAL DES SCIENCES ET TECHNIQUES 
NUCLEAIRES, GIF-SUR-YVETTE (FRANCE). 
CEA-INSTN-PAS-90-9-1 
Effet des solutes Si, = Sb sur la 


germination des ca- 
vites et la migration des lacunes dans du nickel irradie 
aux electrons. (Effects of the solutes Si, Ge, Sb on cavity 
—, and vacancy migration in nickel irradiated 


with el 
DE91 7482001 GAR 149,413 


INSTITUTE FOR AEROSPACE RESEARCH (CANADA), 
OTTAWA apne — 


System ital image analysis of spray samples. 
Mic 91-02019/6 R 149,670 


Turbulent boundary layer solution for two-dimensional 
compr flow using mixing length and k-e turbulence 
models. 

MIC-91-02915/GAR 150,506 
INSTITUTE FOR COMPUTER 5 qari IN SCIENCE 
AND ENGINEERING, HAMPTON, V. 

ICASE-91-19 
with Local Mesh Refinement. 


149,464 


Domain Decomposition 
(NASA-CR- 187528) 
AD-A234 723/5/GAR 
ICASE-91-35 
| too and Structure of a Laminar Diffusion Flame in a 
essible Mixing Layer with Finite Rate Chemistry. 
(NASA-CR- 187551) 
N91-22537/5/GAR 
NAS 1.26:187551 
— and Structure of a Laminar Diffusion Flame in a 
mpressible Mixing Layer with Finite Rate Chemistry. 
(NASA-CR- 187551) 
N91-22537/5/GAR 


148,534 


148,534 


September 15, 1991 CA-25 





INSTITUTE FOR DEFENSE ANALYSES, ALEXANDRIA, VA. 


—, 
Central Research Project Report o 
(FY tee Part 2. Magnetic Field ee Tan 


(IDA/HO-89-94729-PT-2 SBI-AD-E501-373) 
AD-A234 901/7/GAR 
IDA-R-378 
tive Concepts for Organizing the Total Force. 
(IDA/HOQ-: 
AD-A235 339/9/GAR 149,923 


INSTITUTE FOR NAVAL OCEANOGRAPHY, STENNIS 
SPACE CENTER, MS. 


INO-SP-3 
— on Data Accession and Preparation of User’s 
AD-A234 920/7/GAR 150,428 
INO-SR-1 


149,974 


al —. Equation Regional Ocean-Circula- 


tion Model. Version 3.0 (User’s Manual). 
AD-AgS4 979/3/GAR 150,394 


—aa 
‘al Primitive Equation Regional Ocean-Circula- 
tion Model. veren 3.0 (User’s Manual). 

AD-A234 979/3/GAR 150,394 
INSTITUTE OF ELECTRICAL AND ELECTRONICS 
ENGINEERS, INC., NEW YORK. 

NLO ‘90. Nonlinear Optics: Materials, Phenomena and 
it. Internation Meeting on — Optics 

(1st) Held in Kauai, Hawaii on 16-20 July 19 

(AFOSR-TR-91-0273) 

AD-A234 733/4/GAR 


INSTITUTE OF GAS TECHNOLOGY, CHICAGO, IL. 


DOE/PC/88951-7 
Determination of flow-regime boundaries for cohesive 
. Quartert ‘pom March 20-June 19, 1990. 
91010552/GA 148,901 


Development of a Data Base for Advanced Processes to 

—— Carbon Dioxide from Subquality Gas. Annual 
, September 1989-August 1990. 

a 1-91/0152) 

PB91-206623/GAR 


150,519 


148,917 


INSTITUTE OF SPACE AND ASTRONAUTICAL SCIENCE, 
SAGAMIHARA (JAPAN). 


——— Applied for Earth Protection from Asteroid Col- 

NO1-22181/2/GAR 151,095 
INSTITUTE OF SPACE RESEARCH, MOSCOW (USSR). 

mn! of Impacting Processes i —— the Chemical Evolution of 


of P 
N91-22975/7/GAR 





147,991 


Oort Cloud. 
N91-22978/1/GAR 
Chaotic 


Oort i 
N91-22979/9/GAR 


INSTITUTO DE PESQUISAS ENERGETICAS E 
NUCLEARES, SAO PAULO (BRAZIL). 
INIS-BR-2383 
Efeitos da radiacao ionizante na crotoxina (toxina do 
veneno de Crotalus durissus terrificus): estudos ao nivel 
——. (Effects of ionizing radiation on crotoxin (toxin 
of Crotalus durissus terrificus venom): molecular studies). 
DE91622577/GAR 149,752 


INIS-BR-2384 
Estudo das 


147,964 
namics of Comets and the Problems of the 


147,965 





de icina com 
sup(99m)Tc. complexacao com Re. Estabelecimento de 


ing conditions for 

Complexation with rhenium. Es- 

cnemaoeaaes parameters through 
compartmental analysis). 

DE91622578/GAR 149,753 
INSTITUTO DE PESQUISAS ESPACIAIS, SAO JOSE DOS 
CAMPOS (BRAZIL). 

INPE-5118-TDL/420 

Desenvolvimento de Um Banco de Dados interativo 

COM Elementos Gerados Por Varredura Para Um Sis- 

tema Cad (Development of an Interactive Data Base with 


ping for a Cad System). 
N91-22732/2/GAR 


149,268 
INPE-5181-PRE/1650 
Remote Sensing and Limnology: Preliminary Studies of 
Uhe-Tucurui Reservoir. 
N91-22625/8/GAR 150,051 
INPE-5189-PRE/1657 
Aplicao de Dados de Sensores Remotos integrados 
COM Modelo Digital de Elevacao NA Pesquisa 
tanica NA Serra DOS Carajas (Application of Remote 
——. Data — ated with a | Elevation Model in 
the Geobotanical Research in the Carajas Mountains). 
N91 SDE O/GAR 150,034 
INPE-5195-PRE/ 1663 
Knowledge Representation Tool. 
N91-22930/2/GAR 148,727 


Telecommand Software for the Brazilian Complete Space 
N91-22196/0/GAR 150,950 


Telemetry Processing and — Software for the 
Brazilian Complete Space Missio' se 
N91-22198/6/GAR 150,952 
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Satellite Sane gy Nucleus for the Brazilian Com- 


plete Space 
N91 oeDOa/4/GAR 150,957 
Antenna Manager popewre for the Brazilian Satellite: Im- 
lementation and S' 
91-22214/1/GAR 150,968 
INTECS SISTEMI S.P.A., ROME (ITALY). 
ape Pe System for Spacecraft Operations Plan- 


and Execution. 
NS -22258/8/GAR 150,892 


Ulysses Spacecraft Control and Monitoring Software. 
N91-22261/2/GAR 151,001 


INTECS TOSCANA S.R.L., PISA (ITALY). 


Possible A of a Distributed Hard Real-Time Ex- 
ecutive for ice Applications. 
N91-22242/ 150,984 


/GAR 
SCOS myer Interface Project. 
N91-22283/6/GAR 


INTELLIGENT ee INTEGRATION, INC., 

ALBUQUERQUE, N' 
New - ae sae Numerical Scheme for pe In- 

essible Navier-Stokes Equations. Phase 1 Report. 

(NSF/ISI-88109) 
PB91-199802/GAR 

INTELLIGENT SYSTEMS LAB., CHANTILLY, VA. 
TDRSS Momentum Unload Planning. 
N91-22771/0/GAR 

INTERDEPARTMENTAL COMMITTEE ON LAND 

(CANADA), OTTAWA (ONTARIO). 
Federal policy on land use 
assist in implementing the federal policy on land use. 
MIC-91-03108/GAR 151,181 


usa ATOMIC ENERGY AGENCY, VIENNA 

ay Sel 

dvai fuel bag we and performance: Current 

ae and trends. ory of an mad group 
meeting held in he 27-29 November 198: 

DE91622746/GAR 


CONF-9003243 
990. fade om f the f-myl bod au r 
1 ri is O r meeting, 
held in Vienna, 19: 22 March 1990. " 
150,266 


hitach 





151,019 


150,513 
151,037 


uidelines manual: A tool to 


150,350 


DE91622710/GAR 


IAEA-INFCIRC-132(Add.4) 

Agency’s agreement with the United Nations Educational, 
Scientific and Cultural Organization Seen Se joint 
— of the International Centre for etical 

Physics at Trieste. Extension of the agreement. 
DE91622900/GAR 


IAEA-INFCIRC-209(Rev.1/Add.1) 
Communications received from Members regarding the 
export of nuclear material and of certain categories of 
equipment and other material. A further communication, 
dated 10 December 1990 
DE91622898/GAR 

|AEA-INFCIRC-388(Add.1 
palo een declaration on common nuclear 


icy. 
E91622901/GAR 150,352 
\AEA-TECDOC-574 
Use of nuclear reactors for seawater desalination. 
DE91622749/GAR 
“— TECDOC-577 
dvanced fuel technology and performance: Current 
a and trends. Proceedings of an gat group 
meeting held in Vienna, 27-29 rember 198: 
DE91622746/GAR 150,350 
|AEA-TECDOC-579 
Migration and biological transfer of radionuclides from 
shallow land burial. Final report of a co-ordinated re- 
search pr mme 1985-1989. 
DE916225 149,077 


150,785 


150,351 


148,271 


3/GAR 
\AEA-TECDOC-580 
it fuel management: Current status and prospects 

1990. Pr i of the regular advisory group meeting, 

held in Vienna, 19-22 March 1990. 

DE91622710/GAR 150,266 
INTERNATIONAL ATOMIC ENERGY AGENCY, VIENNA 
(AUSTRIA). DEPT. OF SAFEGUARDS. 

IAEA-STR-261(Rev.0) 

Shon plane to calculate sample sizes for inspection sam- 


Bes baa% 622923/GAR 150,386 


INTERNATIONAL ATOMIC ENERGY AGENCY, VIENNA 
AUSTRIA). INTERNATIONAL NUCLEAR DATA 


CONF-9006319 
First results of FENDL-1 testing and start of FENDL-2. 
Summary report of a consultants’ meeting, held in 
Vienna, Austria, 25-28 June 1990. 
DE91623022/GAR 

—— 320/L 
——— so selected papers apes in Yadernye 


stanty (Ni clear Constants 3, 1987) 
DES T6DIST/GAR 150,776 


INDC(CCP)-322/L 
Translation of selected papers published in Yadernye 
Konstanty (Nuclear viclear Constants 3, 1988). 
DE91623087/GAR 150,788 


150,165 


INDC(CPR)-018/GIF 
DWBA calculation of the neutron diate distribution of 
(sup 7)Li(n,n’) reaction. 
E91622182/GAR 150,777 
INDC(NDS)-222/GP(no.13) 
Progress in fission product nuclear data. No. 13. Informa- 
tion about a and | quirement cin the field of 
‘oduct nuclear data (PND, 
E91622190/GAR 
INDC(NDS)-239/LNA 
Report of the Nuclear Data Section to the international 
Data Committee March 1989 - June 1990. 
DE91622930/GAR 150,387 


INDC(NDS)-241/LF 

First results of FENDL-1 testing and start of FENDL-2. 

Summary report of a consultants’ meeting, held in 

Vienna, Austria, 25-28 June 1990. 

DE91623022/GAR 150,165 

INDC(SEC)-099/UN 
List of documents received by the INDC Secretariat. 
DE91622915/GAR 150,385 
py 
DC list of correspondents for the exchange of nuclear 

Gel information and compilation of National Nuclear 

Data Committees. 

DE91622914/GAR 150,384 
INTERNATIONAL ATOMIC ENERGY AGENCY, VIENNA 
(AUSTRIA). INTERNATIONAL WORKING GROUP ON GAS- 

COOLED REACTORS. 

IWGGCR-23 
Design codes for gas cooled reactor components. Sum- 
mary report of a co-ordinated research programme 1986- 


1988. 
DE91622797/GAR 150,317 


INTERNATIONAL BANK FOR RECONSTRUCTION AND 
DEVELOPMENT, WASHINGTON, DC. 
ISBN-0-8213-1607-9 
Proceedings of the World Bank Annual Conference x 
Development Economics, 1990. Held in pas ge 
on April 26-27, 1990. Supplement to the World 
Economic Review and the World Bank Research Observ- 
er. 
PB91-206060/GAR 
ISBN-0-8213-1634-6 
Argentina: Finanzas de los Gobiernos Pr 
ntina: Provincial Government Finances (oon) 
'B91-206557/GAR 
ISBN-0-8213-1644-3 
World Bank Glossary: Glossary of Finance and Debt 
(Glossaire des Finances et de !a Dette) (Glosario de Fin- 
anzas y de Deuda). 
PB91-206169/GAR 148,209 


ISBN-0-8213-1733-4-VOL-1 
World Bank Glossary. Volume 1. English/French, 
French/English (Glossaire de la Banque Mondiale. 
Volume 1. Anglais/Francais, Francais/ Anglais seers 








ns of fission 
150,780 





148,221 
inciales (Ar- 
48,224 


PB91-206078/GAR 


a 8213-1734-2 
id Bank Glossary. Volume 2. gogo Span- 
shen lish (Glosario del Banco indial. Volumen 2. 
po seyl oe (1991)). 
Poor -206086/G 
ISBN-0-8213-1784-9 


Information Technology Revolution and Economic Devel- 


opment. 

PB91-206490/GAR 149,267 
ISBN-0-8213- ses 

Promoting Rural C ti D 

The Case of Sub-Saharan Arica. 

PB91-206102/GAR 
ISBN-0-8213-1809-8 

Coconut Production: Present Status and Priorities for Re- 


search. 
PB91-206151/GAR 147,898 


ISBN-0-8213-1810-1 
Urban Housing Reform in China: An Economic Analysis. 
PB91-206532/GAR 148,223 

ISBN-0- = 1819-5 
World Bank eouon” Library Program: Directory of Li- 
braries (Third Edition). 

PB91-207720/GAR 149,264 

WORLD BANK DP-120 
Information Technology Revolution and Economic Devel- 


opment. 

PB91-206490/GAR 149,267 
WORLD ing Fura -121 
al C 
The Case of Sub-Saharan jan 

PB91-206102/GAR 


WORLD BANK/DP-123 
ban Housing Reform in China: An Economic Analysis. 
PB91-206532/GAR 48,223 


WORLD BANK TP-135 
— = in Sub-Saharan Africa: A Study of 
tions. 
PBOT 208482 /GAR 147,869 
WORLD BANK TP-136 
ut Production: Present Status and Priorities for Re- 


search. 
PB91-206151/GAR 147,898 


i 


148,208 





loping Countries: 
147,868 








Developing Countries: 
147,868 








Argentina: Reasi ion de los Recursos para el Mejora- 
miento de la Educacion (Argentina: Reallocating Re- 
sources for the — Education). 
PB91-207712/GAlI 148,085 
INTERNATIONAL BANK FOR RECONSTRUCTION AND 
DEVELOPMENT, WASHINGTON, DC. ECONOMIC 
DEVELOPMENT INST. 
ANALYTICAL CASE STUDIES-8 
ony od in a Declining Economy: The Case of Zambia, 


1975-198: 
PB91 “206004/GAR 148,083 
Ne arise 
irban Financial Management: A Training Manual. 
PaO -206540/GAR ™ 
ISBN-0-8213-1776-8 
Education in a Declining Economy: The Case of Zambia, 
1975-1985. 
PB91-206094/GAR 148,083 
INTERNATIONAL BANK FOR RECONSTRUCTION AND 
DEVELOPMENT, WASHINGTON, DC. LIVING STANDARDS 
MEASUREMENT STUDY. 
ISBN-0-8213-1763-6 
Distribution of Welfare in Ghana, 1987-88. 
PB91-206136/GAR 
ISBN-0-8213-1764-4 
Schooling, Skills, and the Returns to Government Invest- 
ment in Education: An Exploration Using Data from 


Ghana 
PB91-206508/GAR 148,084 
LSMS/WP-75 
Distribution of Welfare in Ghana, 1987-88. 
PB91-206136/GAR 
LSMS/WP-76 
Schooling, Skills, and the Returns to Government invest- 
ment in Education: An Exploration Using Data from 


Ghana. 
PB91 206508/ GAR 148,084 


aye te 
Dual Selection Criteria with Multiple Alternatives: Migra- 
Work Status, and Wages. 
PBST -206516/GAR 148,234 
UCTION AND 


INTERNATIONAL BANK FOR RECONSTR' 
DEVELOPMENT, WASHINGTON, DC. OPERATIONS 
EVALUATION DEPT. 


ISBN-0-8213-1779-2 
Evaluation Results for 1989 (World Bank, Operations 
Evaluation 
PB91-206110/GAR 148,095 
INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS, 
TRIESTE (ITALY). 
IC-89/28 
Squeezing in collective resonance fluorescence: Effect of 
a , 
DE91621787/GAR 150,769 
1C-89/166 


151,187 


148,222 


148,222 





al diation of second-harmonics by electro- 

static wave at a narrow inhomogeneous layer of a warm 

Bere: 622091/GAR 150,574 
IC-89/203 

sy —~fcces theorem and application to a theorem 

of A. Pazy. 

DE91621721/GAR 149,473 
IC-89/204 

Note on the 9 

DE91621722/GAR 
IC-89/205 

New proofs of ergodic ive se- 

ones in a Hilbert space 

1E91621723/GAR 149,475 

IC-89/224 

Phase diagram of N = S sgemenenn SiS Geet 

and bifurcation sets in catastrophe 

DE91621756/GAR 150,761 
IC-89/264 


Dest ot 745/GAR 


IC-89/292 
Ward identities and differential equations for superchar- 
acters of N = 1 super-Kac-Moody algebras on super- 
torus. 

DE91621724/GAR 150,753 

IC-89/308 
bs ple adh pes mana Problems, some par- 
tial results and 
DE91621746/ 150,759 

IC-89/375 
Hydrogen chemisorption on a Be gna og solid: Influ- 
ence of partial hm of the impurity level on the 
electron Sharacteristics. 

DE91621840/GAR 148,375 

IC-89/403 





149,474 





150,758 


d surfaces: 
150,614 





DE91621841/GAR 


IC-89/414 
Relation between the absolute parallelism connection 
and a GL(4) 
DE91621757/GAR 150,762 


CORPORATE AUTHOR INDEX 


JAPAN ATOMIC ENERGY RESEARCH INST., TOKYO. 


INTERNATIONAL COUNCIL OF Lo pay UNIONS, 
IL. SCIENTIFIC COMMITTEE ON SOLAR- 


Ne eon tee MAP, es at 
Handbook 4 7 fart 1: Summary. 
a roe ‘1908. Map Sum- 


(NASA: 
N91 -22631 /6/GA\ 148,023 


INTERNATIONAL DEVELOPMENT RESEARCH CENTRE, 
OTTAWA eetees 
7 -powered rn A study from Botswana. 
: A case ‘om 
MIC-91-02982/GAR 150,863 
INTERNATIONAL ENERGY AGENCY COAL RESEARCH, 
LONDON (ENGLAND). 


IEACR/36 
NOx Emissions from Coal Combustion. 
IEA/CR-91/10/GAR 


ISBN-92-9029-189-3 
NOx Emissions from 
1EA/CR-91/10/GAR 148,880 
INTERNATIONAL FINANCE CORP., WASHINGTON, DC. 
DP-9 
- =— d’Afrique: Pionniers du Developpe- 
ment (African Entrepreneurs: Pioneers of Development). 
PB91-207704/GAR 148,225 
| eee FUEL CELLS CORP., SOUTH WINDSOR, 


148,880 


Coal Combustion. 


FCR-11645A 
Impact of Fundamental Technical Improvements to Natu- 
ral Gas Fuel Cells. Final Report. 
(GRI-91/0139) 
PB91-206615/GAR 148,946 


— TECHNOLOGY CORP., ALBUQUERQUE, 


Caan 900210-63 
Geochemistry of Salado Formation brines recovered from 
the Waste Isolation Pilot Plant (WIPP) repository. 
DE91011486/GAR 150,261 


INTERNATIONAL TRADE ADMINISTRATION, 
WASHINGTON. oc. 


U.S. Industrial Outlook, 1991 (for Microcomputers). 

(ITA/DF/DK-91/002) 

PB91-505412/GAR 148,220 
INUVIK, NWT. 

Annual report 1987/88-1988/89 (combined) (Joint Secre- 
tariat. Fisheries Joint Management Committ 
MIC-91-03374/GAR 

OWA STATE UNIV., AMES. 
NIKHEF-H/90-16 
inclusive D*(+ ,-) Production in Photon-Photon Colli- 
sions. 
N91-22836/1/GAR 150,816 
SU-SLAC-PUB-5348 
— D*(+ ,-) Production in Photon-Photon Colli- 
N91-22896/1/GAR 150,816 
IOWA STATE UNIV., AMES. DEPT. OF PHYSICS AND 
ASTRONOMY. 


147,918 


NAS 1.26:188157 
Theoretical and Star F 





147,975 


Neptune’s Bow Shock: Evidence 
it Rotation Phase 


147,974 


of Ground-Based Sensors for the Pur- 
pose of Validating Satellite-Based Rainfall Estimates. 
(NASA-CR-188185) sahane 


Motions of Neptune’s Bow Shock: Evidence 
sy whe bs gece meet camaattmae 


of Neptune’s 
(NASA-CR- 1, 18008)" 
N91-22954/2/ 147,974 


ISHIKAWAJIMA-HARIMA HEAVY INDUSTRIES CO. LTD., 
TOKYO (JAPAN). 


IHI oo Review, Vol. 31, No. 1, January 1991. 
PB91-207555/GAR 150,416 


IT ENVIRONMENTAL PROGRAMS, INC., CINCINNATI, OH. 
Senetaees | Field Hydraulic Conductivity Testing of 
(EPA/600/2-91/022) 

PB91-206243/GAR 
JADERNA ELEKTRARNA, DUKOVANY 
(CZECHOSLOVAKIA). 


INIS-mf-12796 


JAMES MACLAREN INDUSTRIES INC., EDMONTON 
(ALBERTA). 
Assessment of data management alternatives for the Al- 
bert OF Sande En Research Program, part Il: 


Hey hres catalogue. 
MIC-91 DOsTS/OAR 150,084 
JAPAN ATOMIC ENERGY RESEARCH INST., TOKAI. 
TOKAI RESEARCH ESTABLISHMENT. 
a 
ables and —— from ” sige Nuclear Data of 
Library 
(INDC(JPN)- 1327) 
DE90004490/GAR 150,677 
JAERI-M-89-214 
Measurement double differential neutron i 
cross sections at 14.1 MeV for Ca, Mn, Co and W. 
Ne Tas p 19174) 
150,681 
semana: 
Evaluation of neutron 
COR MIE196 vt) 
uae 
of the 
(INDC(JI 136/L) 
DE90008196/GAR 


NEANDC(J)-144/U 
Measurement of 


neutron nuclear data for (sup 16)O. 
150,680 


1989 seminar on nuclear data. 
150,682 


cross sections at 14.1 MeV for Ca, Mn, Co and W. 
INDGLPN a 
150,681 
atin 
Tables and bow bag from a Nuclear Data Library of 
fission products, Version 2. 
oo te te 
150,677 
NEANDCU-1477) 


Evaluation of neutron nuclear data for 16) 
poses te a a a 


150,680 
Pemrerior on 


of the 1989 seminar on nuclear data. 
[NDCUPI. 196/L) 
DE90008196/GAR 150,682 
JAPAN ATOMIC ENERGY RESEARCH INST., TOKYO. 
JAERI-M-90-024 
ee ee eee 
(INDC(JPN)- 1395/4) 
DE90008017/GAR 150,679 


LAER 2 
of a lattice for JAERI storage ring (JSR). 
DE91772112/GAR 150,799 


JAERI-M-90-129 

leg injection reflood test results in the SCTF Core-! 
under constant pressure. 

DE91772105/GAR 150,323 

JAERI-M-90-136 
of ee Pat fuel, 1. Fabrication test 

of monolithic fuel rod 

DeeT210N/GAR 150,357 


JAERI-M-90-138 

Ve codes 90-1. SONATINA-2V 
HTTR version, TRIDOSE. VIENUS, SCRYU. 
DE91772172/GAR 


JAERI-M-90-139 
JAERI TANDEM, LINAC and V.D.G. annual report 1989. 
April 1, 1989 - ch 31, 1990. 
DE91772125/GAR 150,800 
JAERI-M-90-140 
Prediction of thermal behavior of FBR fuel in the NSRR 
transient tests. 
DE91772173/GAR 150,358 


JAERI-M-90-147 
i of robot manipulator dynamics based on 


Newton-Euler’s re 
DE91772107/GA 149,299 


JAERI-M-90-148 
of methods for generating design allowable 
limits for the HTTR High-Temperature Structural Design 


Code. 

DE91772209/GAR 
JAERI-M-90-149 

Reactor i 


engineering 
1989-March 31, 1990 
DE91772174/GAR 


JAERI-M-90-152 
General criteria for the structural design of the HTTR 
rods. 


0E91772175/GAR 150,359 


JAERI-M-90-159 
Shock structural response of cylindrical vessel with siow 
——— q 
'91772210/GAR 150,362 


September 15, 1991 CA-27 


150,324 


150,369 


department annual report. April 1, 
150,325 





JAERI-M-90-164 
on behavior of niobia dopant UO2 fuel under reac- 
conditions. 


Desi 772176 772176/GAR 150,360 


JAERI-M-90-165 ’ 
Interaction zircaloy tube and inconel spacer grid 
at righ temperature. 

DE91772177/GAR 150,361 

JAERI-M-90-166 
Annual report on operation, utilization and technical de- 

research reactors and hot laboratory. From 
April 1, 1989 to March 31, 1990. 
DE91772211/GAR 150,326 

JAERI-M-90-173 

of an atmospheric dispersion and dose cal- 
culation code for real-time response by using small-scale 


computer. 
DE91772213/GAR 149,088 
JAERI-M-90-174 
en cere eae Sane eases © Se 
materials of water, concrete and iron. 
Deer 14/GAR 150,382 
JAERI-M-90-175 
Comments on dissipative drift wave turbulence and L-H 


transition. 
DE91772215/GAR 150,582 


JAERI-M-90-176 
ROSA-IV Large Scale Test Facility Hy system de- 
scription for second simulated fuel assemb! 
DE91772222/GAR 150,365 
JAERI-M-90-177 
Development of intellectual Reactor Design System: 


IRDS. 
DE91772216/GAR 150,327 


JAERI-M-90-178 
Development of partitioning method. Application of oxalic 
acid to denitration and extraction processes. 
DE91772217/GAR 150,279 

JAERI-M-90-179 
Diffusion experiment of a radionuclide in granitic rock 


cores. 
DE91772223/GAR 150,280 


Or 
fects of current profiles on the kink-ballooning ay 
BEe1772018/GAn 
JAERI-M-90-181 
Analytical study on the effects of rolling on the flow in 


the core of the marine reactor. 
DE91 772224) GAR 150,181 


JAERI-M-90-183 
Production and accuracy evaluation of standard group 
constants for safety analysis of radiation shielding. 
DE91772225/GAR 150,383 
JAERI-M-90-185 
Vaporization behavior of uranium-plutonium mixed car- 
bide fuels simulating high burnup. 
DE91772219/GAR 150,363 
JAERI-M-90-186 
High-speed tensile tests on the material for the capsule 
in the shock structural tests. 
DES! 772226/GAR 150,366 


JAERI-M- ~~ 
Study on deformation during PCIOMR. 
DEO1772220/GAR 150,364 
JAERI-M-90-188 
intercomparison of 1g and ion methods 
for environmental radiations. — 
DE91772227/GAR 150,281 
JAERI-M-90-192 
bsg me po of the rarefied gas flow analysis code using 
‘ect simulation Monte Carlo method. 
Dest? 772228/GAR 150,505 
JAERI-M-90-195 
Safety analysis for pipe rupture accidents of primary cool- 
system for HTTR. 
91772221/GAR 150,328 
JAERI-M-90-196 
ile loop OWL-2 and irradiation tests done with it. 
91772229/GAR 150,329 
NEANDC(J)-148/U 
Evaluation of neutron nuclear data for (sup 3)He and 


( )He. 
(INDC(JPN)- — 
DE90008017/GAR 150,679 
JAPANESE NUCLEAR DATA COMMITTEE, TOKAI. 
rete ee 
is of the 1988 seminar on nuclear data. 
(NOGUP ))-120/L, CONF-881290) 
DE89012242/GAR 150,676 
JAERI-M-90-006 
Nuclear cross section calculation system with simplified 
input-format. Version 2, (SINCROS-II). 
ee te ) 
DE90008002/GAR 





150,678 


NEANDC(J)- ~ OO 

Pr «ge 1988 —— on nuclear data. 
(INDC(JPN)- DO. CONF-881290) 
DE89012242/GAR 150,676 


NEANDC(J)-146/U 
Nuclear cross section calculation system with simplified 
input-' oreat. ¥ Version 2, (SINCROS-II). 
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CORPORATE AUTHOR INDEX 


(INDC(JPN)-133/L) 
DE90008002/GAR 150,678 


JEOL LTD., TOKYO (JAPAN). 


JEOL News. Vol. 26A, No. 1, December 20, 1990. Analyt- 
ical Instrumentation. 
PB91-207241/GAR 148,249 


JET PROPULSION LAB., PASADENA, CA. 


NAS 1.26:188178 
Triton’s Global Heat Budget. 
(NASA-CR- 188178) 
N91-23018/5/GAR 147,999 


Industrializing the Near-Earth Asteroids: Speculations on 
Human Activities in Space in the Latter Half of the 21ST 


Century. 
N91-22141/6/GAR 150,905 


Mini-Rovers for Mars Explorations. 
N91-22167/1/GAR 150,908 


Advanced Spacecraft: What Will They Look Like and 


Why. 
N91-22168/9/GAR 151,057 


Architect's Framework for Ground Data System Develop- 
ment in the 1990's. 
N91-22190/3/GAR 150,944 


Distributed Computer Environment for a Multimission 
Spacecraft Operations and Control Center. 
N91-22193/7/GAR 150,947 


Flight Mission Control for Multiple Spacecraft. 
N91-22195/2/GAR 150,949 


Topex Ground Data System. 
N91-22201/8/GAR 150,955 


Satellite Control Center for 2000 and Beyond. 
N91-22207/5/GAR 150,961 


pay oA yey any he. f (GCF) Upgrade Task for 
A Deep Space Network 
Not o2017/a/GAR 150,971 


Network ——— and Analysis Expert System. 
N91-22218/2/GA 150,972 


Ground Data System Resource Allocation Planning to 
upport Mission Management. 
N91-22223/2/GAR 150,885 


Future Operations for Space Mission Command and Con- 


trol. 
N91-22236/4/GAR 150,980 
—— Systems Support for Mission Operations Au- 


Not °29255/4/GAR 150,996 


MARVEL: A Knowl Based Productivity Enhancement 
Tool for Real-Time Multi-Mission and Multi-Subsystem 
Spacecraft Operations. 

N91-22256/2/GAR 150,997 


Workstation Technology for Engineering Mission Oper- 
ations at the Jet Propulsion Laboratory. 
po pennants 151,005 


tions Ei paane Time for a New Paradigm. 
Not. "22267/9/ 147,725 


Information ct Techniques in a Multi-Mission 
Operations Environment. 
N91-22277/8/GAR 151,014 


Multi-Misssion Spacecraft Planning and Control Process: 
Multi-Mission Sequence of Events. 
N91-22280/2/GAR 151,016 


Keynote Address: The Implications of Telescience. 
N91-22291/9/GAR , 


Fast, Reliable 4 eee for Computing Frequency Re- 
sponses of State Space Models. 
N91-22314/9/GAR 148,680 


System Dynamic Simulation of Precision Segmented Re- 


flector. 
N91-22317/2/GAR 151,065 


oes and 2 cared epee smene of Kane’s Equations for 
Multibody Dyna 
N91-22300/6/GAR 151,066 


Component Mode Damping Assignment Techniques. 
N91-22330/5/GAR 151,073 


Spatial Operator See to Flexible Multibody System 
Dynamics and Control. 
N91-22350/3/GAR 151,084 


pons app | — System Test Engineering Expertise: Les- 
sons L 
N91- 22790/0/GAR 151,105 


Evolution of Tharsis: Implications of Gravity, Topography, 
and Tectonics (Abstract Only). 
N91-22985/6/GAR 147,940 


Does Wrinkle Ridge Formation on Mars Involve Most of 
the Lithosphere. 
N91 -22992/2/GAR 147,944 


Weathering and Erosion of the Polar Layered Deposits 
on Mars (Abstract Only). 

N91-22994/8/GAR 147,946 
oe Analysis of Wrinkle Ridges on Lunae 

im, Mars (Abstract Only). 

Nor '22999/7/GA R 147,950 
Young Flood Lavas in the Elysium Region, Mars (Ab- 
stract Only). 

N91-23000/3/GAR 147,951 


Radar-Echo Model for Mars (Abstract Only). 


N91-23006/0/GAR 147,957 
Hypercube Technology. 
N91-23025/0/GAR 148,665 


Hyperswitch Communication Network. 
N91-23026/8/GAR 148,615 


Three-Dimensional Perspective Visualization. 
N91-23038/3/GAR 148,666 


High Power Bipolar Lead-Acid Batteries. 
N91-23056/5/GAR 148,840 


Scientific CCD Technology at JPL. 
N91-23057/3/GAR 148,781 


Diverse Applications of Advanced Man-Telerobot Inter- 


faces. 
N91-23065/6/GAR 148,144 


Electron Tunnel Sensor Technology. 
N91-23067/2/GAR 148,810 


JOANNEUM RESEARCH CENTRE, GRAZ (AUSTRIA). INST. 
FOR INFORMATION MANAGEMENT. 


Making Telescience Possible: An Anal ~ of the Use of 
tandard Techniques to Reduce User b 
N91-22301/6/GAR 151,036 


JOHN F. KENNEDY SCHOOL OF GOVERNMENT, 
CAMBRIDGE, MA. 


Improving Federal Facility Compliance with Regulation 

15: Stra for EPA Action (No. 90-1502). 

(EPA/101/F-90/045) 

PB91-206326/GAR 149,023 
JOHNS HOPKINS UNIV., BALTIMORE, MD. 

jm of Mutant Hemoglobins to Define Types of Modi- 


tions Useful in the Design of Blood —— 
AD-AZ34 997/5/GAR 149,598 


JOHNS HOPKINS UNIV., BALTIMORE, MD. DEPT. OF 
ELECTRICAL ENGINEERING AND COMPUTER SCIENCE. 
Material Engineering of Novel Semiconductor Structures. 
(AFOSR-TR-91-0396) 
AD-A235 014/8/GAR 148,768 


JOHNS HOPKINS UNIV., BALTIMORE, MD. DEPT. OF 
PSYCHOLOGY. 

Neural Mechanisms of Attention. 

(AFOSR-TR-91-0242) 

AD-A235 003/1/GAR 149,698 


JOHNS HOPKINS UNIV., WASHINGTON, DC. SCHOOL OF 
ADVANCED INTERNATIONAL STUDIES. 
baiay os. ane and Hazardous Waste Cleanup: Applica- 
xpert Systems for Generating Cost Estimations 
‘a ~ Romerial Action Recommendations). 
(EPA/101/F-90/035) 
PB91-206334/GAR 149,132 


JOHNSON CONTROLS, INC., MILWAUKEE, WI. 
DOE/CH-10509-01 

Research and development of advanced lead-acid batter- 

ies for electric vehicle propulsion. Annual report, May 2, 

1989-May 1, 1990. 

DE91010483/GAR 148,836 
JOINT DATA SYSTEMS SUPPORT CENTER, 
WASHINGTON, DC. 

DCA/JDSSC-SRS-1 -90-VOL-4 
Specification for the Mapping 

and Graphic ‘Information Capability (MAGIC). Volume 4. 

Geographic Mapping CSCI. 

AD-A235 275/5/GA\ 149,979 

JOINT SECRETARIAT. ENVIRONMENTAL IMPACT 
REVIEW BOARD, INUVIK, NWT. 

Annual activity report 1988-89. 

MIC-91-03373/GAR 149,208 
JOINT SECRETARIAT. WILDLIFE MANAGEMENT 
ADVISORY COUNCIL, INUVIK, NWT. 

Joint Secretariat. — Management Advisory Council: 

Annual report 1988-8! 

MIC-91-05575/GAR 150,118 
KANSAS STATE UNIV., MANHATTAN. DIV. OF BIOLOGY. 

Role of Neurc ides in Persi Virus Infections of 

the Central Nervous System. 

AD-A235 248/2/GAR 149,569 
KANSAS UNIV./CENTER FOR RESEARCH, INC., 
LAWRENCE. 

NAS 1.26:188186 

Aerodynamics of Thrust Vectoring by Navier-Stokes Solu- 

tions. 

(NASA-CR- 188186) 

N91-22092/1/GAR 147,783 


KARLSRUHE UNIV. (GERMANY, F.R.). 
Kristallzuechtung in Karlsruhe (Crystal Growth in Karls- 


ruhe). 

N91-22912/0/GAR 150,644 
KAROLINSKA INST., STOCKHOLM (SWEDEN). 

Prospects for Vaccination against AIDS. 

AD-A234 711/0/GAR 149,637 


Biological Characterization of Infectious Molecular Clones 
Derived from a Human Immunodeficiency Virus Type-1 
Isolate with Rapid/High Replicative Capacity. 

AD-A235 044/5/GAR 149,655 


KAWASAKI STEEL CORP., TOKYO (JAPAN). 


Kawasaki Steel Giho, Vol. 22, No. 4, 1990. Special Issue 
on Steel Pipe. 











PB91-207217/GAR 149,287 
KENTUCKY TRANSPORTATION CENTER, LEXINGTON. 


2 
Modular Expansion Joints and Deck Drains. 
PB91-198218/GAR 


KTC-89-55 

Load Indicating W: 

PB91-198242/GAR 
KERNFORSCHUNGSANLAGE JUELICH G.M.B.H. 
(GERMANY, F.R.). 

INIS-mf-12171 
KFA Juelich Jahresbericht 1986/87. (KFA Juelich annual 
woot 1986/87). 
756207/GAR 147,745 
KERNFORSCHUNGSZENTRUM KARLSRUHE G.M.B.H. 
(GERMANY, F.R.). INST. FUER RADIOCHEMIE. 
KFK-4814 

Polarographische und voltammetrische Untersuchu 

ei umweltrelevanter Fluorchlor-Derivate inf 

Kohlenwasserstoffe. (Polarographic and voltammetric in- 

vesti a © of be pe environmentally relevant fluoroch- 

of primary hydrocarbons). 

OEOI773716/GAR 
KERNTECHNISCHER AUSSCHUSS, COLOGNE 
(GERMANY, F.R.). 

INIS-mf-12176 
KTA Jahresbericht 1989. (KTA annual report —, 
DE91756443/GAR 50,322 


KING COUNTY DEPT. OF a SEATTLE, WA. 
PLANNING AND RESOURC! 
Netland: ~ and Nonpoint 
Pollution Control: A Literature Review and Annotated Bib- 
liography (Revised). 
PB91-200956/GAR 
KLEIN ASSOCIATES, YELLOW SPRINGS, OH. 
KA-TR-858(D)-87-03F 
E and Novice Fire Ground Command Decisions. 
AD-A234 877/9/GAR 149,898 


KOPIN CORP., TAUNTON, MA. 


Analysis of Reactor Design on Interface Abruptness in 
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—e injection line for PILAC, the proposed Los 

Alamos Pion Linac. 

DE91011387/GAR 150,705 
LA-UR-91-1257 

Low-temperatt 
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cetime nonlocality and 
heavy-ion collisions. 
DE91011392/GAR 
CONF-910170-3 
ina tid hoturn, flow visualization of thermally-convect- 


He he id heliu 
DE91011383/GAR 150,500 
CONF-910503-3 
Evaluation and testing of n + (sup 239)Pu data for 
ENDF/B-VI in the keV and MeV energy region. 
DE91011417/GAR 150,716 
CONF-910505-5 
Cavity shape and beam dynamics design for a linac for 


pions. 
DE91011395/GAR 


CONF-910505-6 
Upgrade of LAMPF’s 750-keV, H(sup + ) transport. 
DE91011422/GAR 150,719 
ye ate og 
ree injection line for PILAC, the proposed Los 


in Linac. 
DESI" 1387/GAR 150,705 
CONF-910505-8 


Longitudinal Late g of the SSC drift-tube and coupled 
ic sections. 


cavity lina: 

DE9101 1408/GAR 150,710 
CONF-910505-9 

ame lati klystron amplifier development for 


Doe 
150,711 


150,707 


150,708 





DE910114 409/GAR 


CONF-910505-11 
— circuit for beam position monitoring. 
91011407/GAR 
CONF-910505-13 
Real-time longitudinal phase-space measurement tech- 
ni for H(sup (minus)) beams. 
91011412/GAR 150,712 
CONF-910505-14 
——— permeability of stainless steel for use in accel- 
itor beam tran: systems. 
Be91011413/GA 
CONF-910505-15 
Simulation studies of emittance growth in RMS mis- 
matched beams. 
DE91011414/GAR 150,714 


150,709 


150,713 


flow visualization of thermally-convect- 
150,500 


be liquid helium. 
DE91011383/GAR 
LA-UR-91-1279 
Design and construction of a hot dry rock pilot plant. 
DE91011406/GAR 148,925 
LA-UR-91-1330 
Ultrafast and not-so fast dynamics of cytochrome oxi- 
dase: _ ligand shuttle and its possible functional sig- 


nificanc 
DE9101 1435/GAR 
LA-UR-91-1338 
Upgrade of LAMPF’s 750-keV, H(sup + ) transport. 
DE91011422/GAR 150,719 


won — 
M hr as a network object. 
DE91 101 9421/GA 

LA-UR-91-1358 
—— and analysis of time-dependent 
motion in the LAMPF Proton Storage Ring. 
De91011419/GAR 

LA-UR-91-1373 
Evaluation and testing of n + (sup 239)Pu data for 
ENDF/B-VI in the keV and MeV energy region. 
DE91011417/GAR 150,716 

LA-UR-91-1381 
Connections between magnetism and superconductivity 
in UBe13 doped with thorium or boron. 
DE91011416/GAR 150,610 


LA-UR-91-1383 
Theoretical study of H(sup (minus)) stripping with a wig- 
Beororisis/GAR 150,715 
LA-UR-91-1396 
Simulation studies of emittance growth in RMS mis- 
matched beams. 
DE91011414/GAR 150,714 
LA- es 1409 
et Renn Se aaa 
erator beam tran systems. 
DE9101 1413/GAI 150,713 


LA-UR-91-1413 
heabtine  ongiascanal phase-space measurement tech- 
for H(sup (minus)) beams. 
DES 91011412/GAR 150,712 


149,535 


150,718 


closed orbit 
150,717 


LA-UR-91-1425 
High-current relativistic klystron amplifier development for 
microsecond lengths. 
DE91011409/GAR 150,711 
LA-UR-91- 1426 
tune-up of the SSC drift-tube and coupled 
cavity linac sections. 
DE91011408/GAR 
LA-UR-91-1429 


150,710 
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DE91011407/GAR re: 
LA-11801 


150,709 


GRMPY ground-motion system control center. 
DE91011210/GAR ” 
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LA-11879-MS 


148,742 
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Distributed space platforms for remote sensing. 
DE9101 1047/GAR 


LA-11904-MS 
Radiation exp 
missions. 
DE91011346/GAR 

LA-11938-MS 


150,134 
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151,046 


Report on ity issues in database systems. 
DE91011101/G 


LA-12022-PR 


148,745 


Accelerator T Division annual report FY 1990. 
DE91011345/GAR 150,701 
LA-12030-PR 

ee © ee 1987 and 


DE91 7/ 150,039 
LA-12033-MS 


Evaluation of storage phosphor technology. 
DE91011498/GAR 
LA-12048-MS 
= Bars my Years of Solitude. On Inadvertent intru- 
lo the Waste Isolation Pilot Project R 
Deaton 0299/GAR 150,227 


LA-12057-MS 


148,776 


UPD: A portable L, 
DE91011046/GAR —_— 
LA-12062-MS 
FEHMN 1.0: Finite element heat and mass transfer code. 
DE91011347/GAR 150,012 
LA-12065-MS 
Evaluation of o- Guided Wave Model 200 
er for aot my (VI) determination. 
DE91010296/GAR 148,237 
LA-12075-MS 
Evaluation of NASHUA/NASTRAN performance at Los 


DE91011196/GAR 150,439 
LA-12076-MS- 


148,636 


Practical noise control in 
DE9101 0947/¢ GAR 
LA-12077-MS 


148,825 


ings for boost-phase defense. 


Inverse ultravelocity sli 
DE91011252/GAR 149,824 


> GASIFICATION TECHNOLOGY, INC., 
PLauee 
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Plan Annual Report, January 1, 
1990 to ieoomner 31, ""e0. 
(OSFP/DS-0035) 
PB91-198069/GAR 149,212 
LOUISIANA GEOLOGICAL SURVEY, BATON ROUGE. 
DOE/NV/10425-T4 
Environmental monitoring at designed 
thermal well sites, Louisiana and Texas. anda status 
January-March, 1991. 
'91010735/GAR 


LOWELL UNIV., MA. CENTER FOR ATMOSPHERIC 
RESEARCH. 


148,924 


SCIENTIFIC-5 
Statistical Characterization of Fading on Meteor Scatter 
Communication Channels. 
(GL-TR-90-0362) 
AD-A235 148/4/GAR 
ULRF-457/CAR 
ARTIST Tape Output Formats. 
(GL-TR-90-0190) 
AD-A235 173/2/GAR 
ULRF-470/CAR 
Suateioel Characterization of Fading on Meteor Scatter 


a TH 90.0962) 
AD-A235 148/4/GAR 


LOYOLA UNIV. OF CHICAGO, IL. DEPT. OF 
MATHEMATICAL SCIENCES. 

Vesetiy Seemed fe Cutten’ Contet of Gyatintnd Spe 
tems. The Beliman Equation. 

(AFOSR. TRO1-0878) 
AD-A234 646/8/GA 
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LUNAR AND PLANETARY INST., HOUSTON, TX. 


LPI-TR-90-06 
Scientific Results of the NASA-Sponsored Study Project 
ad _— Evolution of Volcanism, Tectonics, and Vola- 


INASA-CR- 188056) 
N91-22984/9/GAR 


NAS 1.26:188056 

Scientific Results of the NASA-Sponsored Study Project 
on Mars: Evolution of Volcanism, Tectonics, and Vola- 
tiles. 

(NASA-CR- 188056) 

N91-22984/9/GAR 147,939 
Obliquity Histories of Earth and Mars: Influence of Inertial 

and Dissipative Core-Mantle Coupling (Abstract Only). 

N91-22987/2/GAR 150,035 


Possible Aeolian Megaripples on Mars (Abstract ar, 
N91-23008/6/GAR 959 


Preliminary Geologic Mapping Near the basen 

Mensae, Mars (Abstract Only). 

N91-23009/4/GAR 147,960 
LUND UNIV. (SWEDEN). DEPT. OF ECOLOGY. 

LUNBDS-NBLI-90-1020-112 

Effects of biotic and abiotic factors on the accumulation 

of radionuclides in Fucus vesiculosus L. 

DE91623330/GAR 149,080 
LUTHER COLL., DECORAH, IA. DEPT. OF BIOLOGY. 

LTRMP Observational Bulletin No. 1: Status of the Ma- 

croinvertebrate Populations of the Upper Mississippi 

River. 

(EMTC-91/03) 

PB91-197863/GAR 149,166 
LYNDON B. JOHNSON SCHOOL OF PUBLIC AFFAIRS, 
AUSTIN, TX. 


yong ® a Water Runoff and Ground-Water Quality 

(No. 90 

tg 101 90/046) 
PB91-206300/GAR 149,186 


MACLAREN PLANSEARCH, INC., TORONTO (ONTARIO). 


Erosion of surface and near surface disposal facilities. 
MIC-91-03300/GAR 150,143 


MANITOBA AGRICULTURE, WINNIPEG. 


Manitoba Beef Cattle Seminar (1991: Brandon, ~_ 
MIC-91-03083/GAR 7,903 


Grasshopper control in Manitoba, 1991. Revised eon 
MIC-91-03139/GAR 149,671 


MANITOBA CANCER TREATMENT AND RESEARCH 
FOUNDATION, WINNIPEG. 


Manitoba Cancer Treatment and Research Foundation: 
5. 


Annual report 198: 
MIC-91-03223/GAR 149,579 


MANITOBA. FARM BUSINESS MANAGEMENT, WINNIPEG. 
Guidelines for estimating dairy production costs based on 
a 50 cow herd. 
MIC-91-03137/GAR 


Farm plannin y 1991 crop estimates. 
MIC-91-03138/ 


MANITOBA crea AND TRANSPORTATION, 
WINNIPEG. 


Manitoba Highways and Transportation: Annual report 
1 -90. 
MIC-91-03206/GAR 

MANITOBA NATURAL RESOURCES, WINNIPEG. 
Verme Weather Severity Index, harvest statistics, and 
= deer Odocoileus virginianus in southwestern 

nitoba. 

MIC: 91-03092/GAR 

MANITOBA. PETROLEUM DIVISION, WINNIPEG. 
Regional geology and petroleum potential of the Lower 
Amaranth Formation, Coulter-Pierson area, southwestern 
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148,049 


itoba. 

MIC-91-03091/GAR R 
MARCOL COMPUTER SYSTEMS LTD., DARMSTADT 
(GERMANY, F.R.). 

MSCC Console + aremened Project. 
N91-22284/4/GAR 151,020 
MARTIN-LUTHER-UNIV. HALLE-WITTENBERG, HALLE 
(GERMAN D.R.). SEKTION PHYSIK. 

Unter _— he Segregation von Tellur in BiSbTe3 

i of Tellurium in BiSbTe3). 

Not 22800/0/GAR 50,634 
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Nuclear Se Rockets Using Indig E i 

al Propeliai 

NO1.22146/5/GAR 

Sharing Intelligence: Decision-Maki 

tween Users and Software in MAESTRO 

N91-22772/8/GAR 

Machine Vision Based Teleoperation Aid. 

N91-22784/3/GAR 149,302 
MARTIN MARIETTA AEROSPACE, NEW ORLEANS, LA. 
MANNED SPACE SYSTEMS. 

NAS 1.26:184128 
Liquid Rocket Booster (LRB) for the Sesee Transporta- 


148,555 
Interactions Be- 


148,661 
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(NASA-CR- 184128) 
N91-22366/9/GAR 


MARTIN MARIETTA CORP., NEW ORLEANS, LA. 
NAS 1.26:184155 
Liquid Rocket Booster (LRB) for the Space Transporta- 
* System (STS) Systems Study, Volume 2, Addendum 


(NASA-CR-184155) 
N91-22374/3/GAR 
MARTIN MARIETTA LABS., BALTIMORE, MD. 
MML-TR-90-47C 
Superplastic Formability of Al-Cu-Li Alloy Weldalite (TM) 
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(NASA-CR-4367) 
N91-22426/1/GAR 


NAS 1.26:4367 
— Formability of Al-Cu-Li Alloy Weldalite (TM) 


(NASA -CR-4367) 
N91-22426/1/GAR 


MARYLAND UNIV., BALTIMORE. DEPT. OF 
ENVIRONMENTAL HEALTH AND SAFETY. 
DOE/EW/00003-2 
Application of best available science to the regulatory 
process. a progress report, (February 1, 1990-Janu- 
31, 1991). 
D291610363/GAR 149,065 
MARYLAND UNIV., COLLEGE PARK. 
NAS 1.26:187941 
Support for Comprehensive Reuse. 
(NASA-CR- 187941) 
N91-22721/5/GAR 
NAS 1.26:187957 
Real Time Control for NASA Robotic Gripper. 
(NASA-CR- 187957) 
N91-22569/8/GAR 
UMIACS-TR-91-23 
upport for Comprehensive Reuse. 
(NASA-CR- 18794 1, 
N91-22721/5/GAR 148,649 
a UNIV., COLLEGE PARK. COMPUTER VISION 
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148,570 


149,442 


149,442 


Understanding Object Classes: Modeling and Matching. 
(AFOSR-TR-91-0254) 
AD-A235 027/0/GAR 
MASSACHUSETTS INST. OF TECH., CAMBRIDGE. 
DOE/NE/37962-1 
Closed-loop digital control of nuclear reactors character- 
ized by spatial dynamics. Final report. 
DE91011023/GAR 
DOE/PC/89773-3 
Coal plasticity at high heating rates and temperatures. 
Third technical progress report. 
DE91011308/GAR 
MITNRL-041 
Closed-loop digital control of nuclear reactors character. 
ized by spatial dynamics. Final report. 
DE91011023/GAR 150,300 
MAT Aetr pe M Disk M De R 
Asi 1.7 Meter Disk Magnet Design Report. 
(NASA nC. 187931) 


N91-22824/7/ GAR 150,812 


PFC/RR-91-2 
(NASA ee , Be 1. 4 — Disk Magnet Design Report. 
N91-22824/ F/GAn 150,812 


Calculated Aerodynamics of Wings in Severe Maneuver. 
(AFOSR-TR-91-0380, 
AD-A235 241/7/GAR 147,766 


Proposal for a Remotely Manned Space Station. 
N91-22142/4/GAR 150,920 


Transform Methods for Precision Continuum and Control 

Models of Flexible Space Structures. 

N91-22325/5/GAR 151,069 
MASSACHUSETTS INST. OF TECH., CAMBRIDGE. 
ARTIFICIAL INTELLIGENCE LAB. 

Al-TR-1235 
Passive _ Active Grasping with a Prehensile Robot 


End-Effec 
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148,718 
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148,909 


AD-A235. 085/ 8/GAR 


Al — 1251 
Program gy by Automatic Redistribution of In- 
termediate 
AD-A235 086/6/GAR 148,634 


Using Modular Neural Networks with Local Representa- 
tions to Control Dynamic Systems. 
(AFOSR-TR-91-0452) 
AD-A234 700/3/GAR 


MASSACHUSETTS INST. OF TECH., CAMBRIDGE. 
CENTER FOR —_—, AND PHYSICAL 
OCEANOGRAPH 


Efficient RES of the North Atlantic Hydro- 
qa ‘aphic and Chemical Distributions 
D-A235 387/8/GAR 
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MASSACHUSETTS INST. OF TECH., CAMBRIDGE. DEPT. 
OF CHEMICAL ENGINEERING. 


DOE/ER/13262-8 





a System (STS) Systems Study. Volume 2: Addi 
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soot formation in flames. 
Progress report for year Plasuine 15 August 1990. 


DE91010262/GAR 


DOE/PC/89774-5 
Effects of catalytic mineral matter on CO/CO2 ratio, tem- 
perature = ent t. time for char combustion. Quarterly 


popes October-December 1990. 
Ee: 1010561 SA/GAR 148,530 


MASSACHUSETTS INST. OF TECH., CAMBRIDGE. DEPT. 
OF CHEMISTRY. 
TR-2 
Heterogeneous Catalysis on Platinum and Self-Assem- 
bled Monolayers on Metal and Metal Oxide Surfaces. 
AD-A235 055/1/GAR 148,343 
TR-3 
Reduction by Deuterium on Platinum Black of exo-2-Nor- 
bornyl and endo-2-Norbornyl to Norbornane-2-d Occurs 
with Predominant Retention of Configuration. 
AD-A235 057/7/GAR 148,256 
TR-4 
Extent of Incorporation of Excess Deuterium in the Plati- 
num-Catalyzed Reduction of Unsubstituted Cyc 
by H2 in D2O0/THF Increases with the ‘Strain ‘Energy of 
the Product Cycloalkanes. 
AD-A235 056/9/GAR 


TR-6 
lsotr Exchange in the Platinum-Catalyzed Reduction 
of Olefins in Protic Solvents. 
AD-A234 828/2/GAR 

bas 12 

or Ring-Opening Metath ization of 7-oxa- 
unctonalized Me emennally be Norbornadienes by 
Mo(CHOMeAYN. -2,6-C6H3-i-Pr2)(O-t-Bu)2 
Mo(CHCMe2RA)(N-2,6-C6H3-i-Pr2)(OCMe2CF3)2. 
AD-A235 235/9/GAR 148,432 
pop cong eo INST. OF TECH., CAMBRIDGE. DEPT. 
OF EARTH, ATMOSPHERIC AND PLANETARY SCIENCES. 
Circulation About the Mediterranean ee £ An Analysis 
ee = EOF-Based Model Ocean. | 


AD-A295 386/0/GAR 150,397 


MASSACHUSETTS INST. OF TECH., CAMBRIDGE. DEPT. 
OF MATERIALS SCIENCE AND ENGINEERING. 
Luminescence and Lasing in II-VI Semiconductors. 
(AFOSR-TR-91 
150,526 


148,526 








148,255 


148,253 








AD-A235 019/7/GAR 
MASSACHUSETTS INST. OF TECH., CAMBRIDGE. LAB. 
FOR COMPUTER SCIENCE. 

MIT/LCS/TR-498 
Waiting Algorithms for Synchronization in Large-Scale 


Multiprocessors. 
AD-A234 985/0/GAR 148,630 
MIT/LCS/TR-502 


Structure Driven Multiprocessor Compilation of Numeric 


Problems. 
AD-A234 653/4/GAR 148,604 


MASSACHUSETTS INST. OF TECH., CAMBRIDGE. 
MATERIALS PROCESSING CENTER. 
proce apne A cea Superconductivity. 
(AFOSR-TR-91-0281) 
AD-A234 703/7/GAR 
MASSACHUSETTS INST. OF TECH., CAMBRIDGE. 
RESEARCH LAB. OF ELECTRONICS. 
Experiments with Trapped Atoms. 
AD-A234 580/9/GAR 
Atom Wave Interferometer. 
AD-A234 863/9/GAR 
Distortion-Free X-ray Mask Technology. 
AD-A235 118/7/GAR 
MASSACHUSETTS INST. OF TECH., LEXINGTON. 
LINCOLN LAB. 
JA-6414 


Barge a Small-Aperture Steering Mirror for High- 
(ESD. — and Tracking. 


91-063) 
AD AZSS 395/1/GAR 


JA-6432 
Effect of Synchrotron X-ray Radiation on the Channel 
Hot-Carrier Reliability Reoxidized Nitrided Silicon Dioxide. 
(ESD-TR-91-065) 
AD-A235 364/7/GAR 


150,595 


150,667 
150,671 


148,824 


150,432 


148,803 


JA-6573 
Nb/AIOx/Nb Trilayer Process for the Fabrication of Sub- 
micron Josephson Junctions and Low-Noise dc SQUIDs. 


(ESD-TR-91-073) 

— ay 396/9/GAR 
TR-8 

Using Genetic Al 

for ea —_ 

(ESD-TR-90-144) 

AD-A235 165/8/GAR 


TR-894 

Comparative Study of the Practical Characteristics of 

(O50 TRO 116, and Conventional Pattern Classifiers. 

18) 

AD-A235 345/6/GAR 
TR-914 

Binary One basen g Theoretical Limits on the = 

— fficiency of Multilevel Diffractive Optical E! 


ments 
(ESD-TR-90-188) 
‘AD-A235 404/1/GAR 


148,755 
ithms to Select and Create Features 
tion. 


148,695 


148,720 
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Solid State Research. 
(ESD-TR-90-119) 


AD-A234 836/5/GAR 148,767 


Lincoln Laboratory Journal. Volume 3, Number 3. 
AD-A235 195/5 
MASSACHUSETTS UNIV., AMHERST. 
Properties and Environment of Primitive Solar Nebulae as 
Deduced from Observations of Solar-Type Pre-Main Se- 


quence Stars. 
N91-22961/7/GAR 


150,528 


147,977 


MASSACHUSETTS UNIV., AMHERST. DEPT. OF 
COMPUTER AND INFORMATION SCIENCE. 
Retrieval Usi 
(AFOSR-TR-9 
AD-A235 015/5/GAR 
MASSACHUSETTS UNIV., AMHERST. DEPT. OF 
ELECTRICAL AND COMPUTER ENGINEERING. 


Plausible Inference. 
-0395) 


Picosecond Optoelectronic Transceivers. 
(AFOSR-TR-88-1191) 
AD-A234 731/8/GAR 


MASSACHUSETTS UNIV., AMHERST. DEPT. OF 
YCHOLOGY. 


148,765 


Conference on Eye Movements and Visual Cognition 
Held in Amherst, Massachusetts on August 1990. 
(AFOSR-TR-91-0255) 
AD-A234 754/0/GAR 


MASSACHUSETTS UNIV. MEDICAL CENTER, 
WORCESTER. 
Human Immune eae to Dengue Infections. 
AD-A234 922/3/GA 


MATERIALS AND ELECTROCHEMICAL RESEARCH 
CORP., , AZ. 
Hot Forging to Produce Pore Free Near Net Shape Ce- 
ramic Composites. 
(NSF/ISI-88131) 
PB91-199679/GAR 149,345 
Process to Produce Titanium Diboride Whiskers as Rein- 
forcement for Metal and Ceramic Composites. 
(NSF/ISI-88 132) 
PB91-199745/GAR 
MATERIALS RESEARCH LABS., ASCOT VALE 
(AUSTRALIA). 
AR-006-333 
Estimation of the Acoustic Reflection Characteristics of a 
Plane Surface Having a Periodic, Spatially-Varying Sur- 
face Admittance. 
N91-22828/8/GAR 150,488 
AR-006-336 
—e cca Transport Code for Det- 


nation Calculatio 
N91-22510/2/GAR 
AR-006-337 
Proposed Preparative Techniques for Manufacture of 
Marine Dye Marker. 
N91-22097/0/GAR 
MRL-RR-2-90 
One-Dimensional Flux-Corrected Transport Code for Det- 
onation Calculations. 
N91-22510/2/GAR 150,466 
MRL-TN-581 
Estimation of the Acoustic Reflection Characteristics of a 
Plane Surface Having a Periodic, Spatially-Varying Sur- 
face Admittance. 
N91-22828/8/GAR 
MRL-TN-583 
Proposed Preparative Techniques for Manufacture of 


Marine 
151,127 


149,696 


149,639 


149,346 


150,466 


151,127 


150,488 


Dye Marker. 

N91-22097/0/GAR 
MATRA S.A., TOULOUSE (FRANCE). 
a and Interest of New Technologies in Data Process- 


Po By lor Space Control Centers. 
N91-22206/7/GAR 150,960 


Knowledge-Based Systems for Spacecraft Control: Key- 
note Address. 

N91-22245/5/GAR 150,986 
Knowled rk for Man-System Interaction 


Based Fi 
in Space Control Centres. 
NOH -22249/7/GAR 150,990 
Expert System for 


Towards an Op | Fau! 

French Telecommunication ‘Satelite Telecom 2. 
N91-22251/3/GAR 150,992 
Hypermedia Tool for Operational Procedure: Creation 
and Utilization. 

N91-22278/6/GAR 151,015 


MAX-PLANCK-INST. FUER FESTKOERPERFORSCHUNG, 
STUTTGART (GERMANY, F.R.). 
Kinetic Striations in Earth- and Space-Grown Semicon- 
ductor Crystals. 
150,638 








N91-22904/7/GAR 


MAX-PLANCK-INST. FUER METALLFORSCHUNG, 
STUTTGART (GERMANY, F.R.). 
Einkristallzuechtung von Hochschmeizenden Metallen im 
Ultrahochvakuum (Monocrystal Growth from High Liques- 
cent Metals under Ultrahigh Vacuum). 
N91-22902/1/GAR 149,458 


MCAT INST., SAN JOSE, CA. 


MCAT-91-003 
Grid Generation About Complex Three-Dimensional Air- 
craft Configurations. 


CORPORATE AUTHOR INDEX 


MINE SAFETY AND HEALTH ADMINISTRATION, DENVER, CO. 


(NASA-CR- 188097) 
N91-22071/5/GA 


a hog | 75 
Perfc e y. di for a Complete Ge- 
‘ehicle Configuration. 
nate Les 188152, 
N91-22079/8/GAI 
NAS 1.26:188080 
MA ition of Viscous Blast Wave Flowfields. 
1 
N91-22512/8/GA 
NAS 1.26:188097 
Grid Generation About Complex Three-Dimensional Air- 
craft Commuaatens. 
(NASA ye yd 
N1.20071/S/GA 


NAS 1.26:188152 
Power-on Performance Predictions for a Complete Ge- 


147,770 





151,053 


150,467 


147,770 


H nic Vehicle Configuration. 

(NASA-CR- 188152) 

N91-22079/8/GAR 
MCDONNELL DOUGLAS SPACE SYSTEMS CO., 
HUNTINGTON BEACH, CA. 

21ST Century Propulsion. 

N91-22155/6/GA 148,559 
MEDICAL RESEARCH COUNCIL (CANADA), OTTAWA 
(ONTARIO). 

ag 8 ee 7696-0 
ledical Research Council of Canada guidelines for re- 
can rch on somatic cell gene therapy in humans. 

MIC-91-03497/GAR 149,606 


SSC-MR21-6/1990E 
Medical Research Council of Canada guidelines for re- 
search on somatic cell gene therapy in humans. 

MIC-91-03497/GAR 149,606 

Time is now: A report on the Workshop on Aging and 

Mental Health (1989: Ottawa, Ont.). 

MIC-91-03498/GAR 149,708 
MEMBRANE TECHNOLOGY AND RESEARCH, INC., 
MENLO PARK, CA. 
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AD-A235 114/6/GAR 149,701 

NPRDC-TR-91-7 
= aera of pene mers mg Systems in Public Edu- 

the Military. 


ustry, and 
AD AZ rary 875/3/GAR 148,099 


NPRDC-TR-91-9 
Office of Civilian Personnel Management Survey of Navy 
Civilian Attitudes December 1989: Findings. 
AD-A234 550/2/GAR 147,730 


NAVY PERSONNEL RESEARCH AND DEVELOPMENT 
CENTER, SAN DIEGO, CA. HUMAN FACTORS AND 
ORGANIZATIONAL SYSTEMS LAB. 
HFOSL-TN-72-86-01 
Promotional Guide for Navy Family Service Centers. 
AD-A235 244/1/GAR 


NEBRASKA UNIV.-LINCOLN. DEPT. OF CIVIL 
ENGINEERING. 
Nitrate Risk Management under Uncertainty. 
(EPA/101/F-91/047) 
PB91-206789/GAR 149,188 


NEBRASKA UNIV. MEDICAL CENTER, OMAHA. DEPT. OF 
PHARMACOLOGY. 
oe <5 bined Ti with Potassi Dichro- 
and Maleic Acid on ‘Renal Function in the Rat. 
[ArOSR TR-91-0371) 
AD-A235 375/3 149,802 


Alterations in Renal Function of Male and Female Rats 
Exposed to Maleic Acid. 
(AFOSR- TR. -91-0373) 

AD-A235 391/0 149,803 
NEDERLANDSE MAATSCHAPPIJ VOOR ENERGIE EN 
MILIEU B.V., SITTARD. 

ETDE/NL-mf-0706011 

Optimalisatie en ontwerp van een pv/accu-systeem met 

back-upgenerator. (Optimization and design of a photo- 

voltaic/accumulator system with aback-up generator). 

DE9070601 1/GAR 148,964 

ETDE/NL-mf-0706012 

Koudeopslag oe 

baarheidsonderz: 





Nederland BV te Culemborg. Haal- 
. (Cold storage at Wang Netherlands 


148,927 


CA-41 


Inc. in Culemborg). 
DE90706012/GAR 


September 15, 1991 





a ty ‘ i a am 
Toepassing van oolviiegas in wegen! 5 
Aanleg van een demonstrat met ‘oolviie- 
in defundering van een zwaar belast industrieterrein. 
{Application of pulverized coal fly ash in the road con. 


struction). 
DE90706013/GAR 148,470 


ETDE/NL-mf-0706014 
Onderzoek naar de perspectieven van lichtgewicht druk- 
vaten enaccumulatoren. (investigation of the perspec- 

tives — pressure vessels and 7 

DE90706014/GAR 48,835 

ge ay 

lag op industrieterreinen. Knelpuntenstudie. 
(Hea storage on industrial areas). 
(507000 12/GAR 148,935 

ETDE/NL-mf-0706016 
Grafische automatisering: Beleidsinstrument bij ruimtelijke 
—- en ruimtelijk beheer. a Passive solar 

er aided urbai 


DE90706016/GAR 
ETDE/NL-mf-0706017 
trekking totde t i 
giassoorien. (Evaluation, recommendations and expecta- 
—- hn Seale mac of heat reflecting 
M-89-089) 
DE90706017/GAR 
ETDE/NL-mf-0706019 
Energieproject Deersu 





148,185 


im. (Energy project in Deersum, 


Netherlands). 
DE90706019/GAR 148,936 


ETDE/NL-mf-0706022 _ : 
Persp f van de oor voertuig-aandrijving. 
(Perspective of the Swing engine for vehicles). 
DE90706022/GAR 148,563 

pap eo mae ee a 
. Overzicht van vijftien jaar energiebesparing in 

. (Insulation boom). 

23/GAR 

Koehler-72/neom1605 
Evaluatie, aanbeveli 





ae 
DE907 


ingen en toekomstverwachting met 

betrekking totde ing van warmtereflecterende 

—. (Evaluation, recommendations and expecta- 
with — to the application of heat reflecting 


VEM-89-089) 
DE90706017/GAR 


i ing van een zwaar belast industrieterrein. 
cceision af gutined Gall Gy eat bn Oe Ged coe. 
struction). 

DE90706013/GAR 148,470 
NOVEM-89-075 
Energieproj Deersum. (Energy project in Deersum, 
Netherlands). 
DE90706019/GAR 148,936 
NOVEM-89-084 
Grafische automatisering: Beleidsinstrument bij ruimtelijke 
ayo en ruimtelijk beheer. (PASCAUD: Passive solar 
in computer aided design). 
DE90706016/GAR 
NEDERLANDSE VERENIGING VOOR 
STRALINGSHYGIENE, EINDHOVEN. 
WVS- Pe 
control of workers). 
DE91622620/GAR 
NELLEMANN (N.) OG PARTNERE A/S, AALBORG 
(DENMARK). 
NEI-DK-517 


Biogas af madaffald. Forbehandiing, 
oe af sey bee 
Ao meagan = Hy 


food wastes, from i 
nal bi - 
DE91771901/GAR 


NELLEMANN RAADGIVENDE INGENIOERER- OG 
PLANLAEGGERE A/S, AARHUS (DENMARK). 


NEI-DK-520 
Hvor skal 


148,965 





van werkers. (individual dose 
149,756 


poems 











vindmoelierne staa. (Where shall we put the 
windmills). 
0DE91771913/GAR 148,962 
NEI-DK-538 2 P 
Udredning vedroerende aade i kast. Omstil 
fra elvarme til en Gee concerning a a 
ee Conversion from electric heating to 


OeSt7 771 oan 


NEI-DK-53 
a betgremade i Ikast. B Om- 
stilling fra elvarme til Lerg ond (Elucidation p-. nd 
area in | . Conversion from 


pap deneyy Sh to district hea ). 
DE91771944/ ie 148,865 


NETHERLANDS ENERGY RESEARCH FOUNDATION ECN, 
PETTEN. 


148,864 


CA-42 VOL. 91, No. 18 


CORPORATE AUTHOR INDEX 


henner ngs pea Energy saving and environment 
a in houses). 
DE91767322/GAR 148,929 
Bqyec.e0-ce0 
Katalytische aardgasverbranding wee ane 
ten. Appendices. (Catalytic po Rae of natural gas: 
. Appendices). 


pe nee ony aspects. 
DE91767253/GAR 148,532 


gt SoA 
indveldsimulatie. Overzicht en —- van methoden. 
twin field simulation. Overview and analysis of meth- 
DE91767295/GAR 148,939 

ECN-I-91-002 
Metal forming processes to produce ECN superconduct- 
Des176 767320/ GAR 149,438 

caer 90-009 
per economic integration and the prospects for 
DE91767255/GAR 148,953 


ECN-RX-91-002 
Fast i wind simulation and the prediction 


148,938 

ag yh 
Status of activities of the International Expert_Working 
Group on Municipal Solid Waste Incinerator Residues, 


lovember 1990. 
DE91767293/GAR 148,879 
ECN-RX-91-007 
Long-term behaviour of stabilized coal ash in the sea. 
DE91767318/GAR 149,112 
NEVADA UNIV. SYSTEM, LAS VEGAS. WATER 
RESOURCES CENTER. 


DOE/NV/10845-5 
modeling of the static water level. 
DE91011796/GAR 


CREAN renee t' 
of flood 


of stochastic blade 
DE91767291/GAR 


150, 184 


protection for transportation alignments 
vial fans. 
DES101 1198/GAR 148,463 
NEW BRUNSWICK. DEPT. OF AGRICULTURE, 
FREDERICTON. 


Potato varieties in Canada, 1991. Fourth edition. 
MIC-91-02925/GAR 147,878 


NEW BRUNSWICK. DEPT. OF NATURAL RESOURCES 
AND ENERGY, FREDERICTON. 


Forest land habitat management in New Brunswick: 


pow report, 1990. 
91-03010/GAR 
NEW ——— DEPT. OF THE ENVIRONMENT, 
FREDERICT 
Draft ieeete an environmental impact 
Stone Consolidated me. Ash Disposal ‘Facility. 
MIC-91-03077/GAR 149,039 
NEW a ENERGY BRANCH, FREDERICTON. 
on Management Program: Report on 
91-03018/GAR 148,875 
NEW BRUNSWICK. ENVIRONMENTAL PLANNING AND 
= wn oe 


~~ -~y +t ~ -_ulaceaaeapgeaataaas 


rng opn of New 149,625 
NEW BRUNSWICK. MINERALS AND ENERGY DIVISION, 
FREDERICTON. 

Further characterization of il core. trom the Lake 

Brunswick. 


‘ork County, New 
MIC- *-09087/GAR 150,026 


NEW BRUNSWICK MUSEUM, SAINT JOHN. 
ISBN-0-919326-47-1 
Shallow marine 


MIC-91-03268/GAR 
NEW BRUNSWICK. PLANT INDUSTRY BRANCH, 
FREDERICTON. 

New Brunswick seed potato growers’ certification list, 


1988. 
MIC-91-03130/GAR 147,883 
NEW a UNIV., DURHAM. HANS-LUKAS 


TEUBER 
rt and Neural Aliasing. 

(AFOSR-TR-91-0244) 

AD-A235 220/1/GAR 149,703 
NEW JERSEY DEPT. OF TRANSPORTATION, TRENTON. 
DIV. OF RESEARCH AND DEMONSTRATION. 

tg lg a od Study, 
(FHWA/NJ-89/7060) ; 

PB91-198291/GAR 148,499 
NEW MEXICO PETROLEUM RECOVERY RESEARCH 
CENTER, SOCORRO. 

a he 14447-8 
luid diversion and sweep improvement with chemical 
processes. Annual report, May 1, 


150,063 


es ecter 1990. 


DE91002233/GAR 
NEW ORLEANS UNIV., LA. DEPT. OF CHEMISTRY. 


Semi S Lees Beaty Content Theory to the 
Study of Chemical Reactions. 


AD-A235 213/6/GAR 148,352 
Effects of the Simultaneous Presence of Nitro and Amine 
Substituents in Cubane and Some Azacubanes. 

AD-A235 216/9/GAR 148,353 
NEW YORK UNIV., NY. Sees INST. OF 
MATHEMATICAL SCIENC 

DOE/ER/25053-5 

Laplace’s equation. and the Dirichlet-Neumann map in 

multiply connected domains. 

DE91011069/GAR 149,470 
NEW YORK UNIV., NY. DEPT. OF CELL BIOLOGY. 

DOE/ER/60656-4 
of the bronchi of human and dog 


var. Final report, April 1, 1988-March 31, 1991. 
DE 1010938/GAR 149,741 


NEWFOUNDLAND FORESTRY CENTRE, ST. JOHN’S 
(CANADA). 
ISBN-0-662-16689-2 
Annotated bibl 


droctonus simplex 
MIC-91-03269/GAR 


ISBN-0-662-18090-9 
—_ ee at cee Se Sey eet 
and surrounding areas. 
149,986 


of the eastern larch beetle, Den- 
e, Coleoptera: idae. 
149,818 


MiG-31-03028/GAR 
ISBN-0-662-18392-4 
may Bae am of the treatment of balsam woolly 
IC-91-09029/GAR 149,987 
SSC-FO46-15/266E 
pa simplex 
MIC-91-03269/GAR 
SSC-FO46-15/276E 
—— research 
of St. n's and surrou 
MIC-91-03028/GAR 
pe stm Se 
ae eS | of the treatment of balsam woolly 
sp 101 -03029/GAR 149,987 


NEWFOUNDLAND. WILDLIFE DIVISION, ST. JOHN’S 
(CANADA). 


pm a ny of low-level eee lnat i Spee ee pe f a ane A agg 
MiC-91-02060/GAR *149,049 


NIAGARA RIVER MONITORING COMMITTEE. oak 
INTERPRETATION GROUP, OTTAWA (ONTARIO). 

Joint evaluation of upstream/downstream Niagara River: 

a 1987 to March 1988: 

MIC-91-03112/GAR 149,157 
NIELSEN ENGINEERING AND RESEARCH, INC., 
MOUNTAIN VIEW, CA. 

NEAR-TR-421 


oe ft cae on a Supersonic Mixi x 
AD-A234 992/6/GAR oe 494 
NORDISK GASTEKNISK CENTER, HOERSHOLM 
(DENMARK). 


of the eastern larch beetle, Den- 
, Coleoptera: 
149,818 


Be Se Snes Cpe 
Surrounding areas. 
149,986 


ISBN 87-89309-31-6 
chemical reactions. Reaction rate survey 
for natural Vy 
DE91771924/GAR 148,533 
NEI-DK-526 
and chemical reactions. Reaction rate survey 
for natural gas 
DE91771924/GAR 148,533 


NORDISK INST. FOR TEORETISK ATOMFYSIK, 
COPENHAGEN (DENMARK). 


CONF-9006318 
Density and velocity 
DE91622122/GAR 

CONF-9010319 


fields around clusters of galaxies. 
147,970 


Neutrino oscillations in the early universe. 
0DE91622145/GAR 
NORDITA-90/55-NP(prep.) 
Exotic systems of baryons in chiral soliton models. 
DE91622179/GAR 150,775 


pg tree 58-S(prep.) 
‘wo dimensional 
onan 


150,770 


vortex fluctuations in the non-linear cur- 
characteristics for rot temperature super- 
conductors. 
0E91622493/GAR 150,616 
NORDITA-90/59-P(prepr.) 


Double limit in O(N) vector models. 
DE91621759/GAR 


NORDITA-90/61-A(prepr.) 
Density and velocity fields around clusters of galaxies. 
DE91622122/GAR 


147,970 
NORDITA-90/62-AP(prepr.) 
Neutrino oscillations in the early universe. 
DE91622145/GAR 
OS-GE-13-90 


Double limit 
DE91621759/GAR 


150,764 


150,770 


in O(N) vector models. 
150,764 





NORDVESTJYSK FOLKECENTER FOR VEDVARENDE 
ENERGI, HURUP (DENMARK). 
ISBN 87-88660-91-5 
onamaty 8 af smaa lai igaaende dieselmotorer til 
biogas. B ygning af 15 W kcaftvarmeunit paa basis af 
diesel moors Yor Hogas. he ulin yot a 1SKW cogere 
mot lor ofa 
eration unit on the basis of a HATZ diesel motor). 
DE91771936/GAR 148,910 


NEI-DK-530 
Leona A af smaa mtgaaende dieselmotorer til 
biogas. B ygning af 15 kW kraftvarmeunit paa basis af 
HATZ dieselmotor. (Development of small, slow-working 
diesel motors for biogas. The building of a 15kW cogen- 
eration unit on the basis of a HATZ diesel motor). 
DE91771936/GAR 148,910 
NORTH CAROLINA AGRICULTURAL AND TECHNICAL 
STATE ee" GREENSBORO. DEPT. OF CHEMICAL 
ENGINEE! 
scheteliionas 
Thermodynamic model for calorimetric and phase coe: 
istence properties of coal derived fluids. Quarterly techni. 
il 1, 1990 to June 30, 1990. 
148,908 


DE91011302/GAR 
NORTH CAROLINA -—. OF HUMAN RESOURCES, 
RALEIGH. DIV. OF AGI 

Poot NOORS7/GAR ig ast neane 
NORTH CAROLINA STATE or <P RALEIGH. 

——. E-Pri | Semiconductors: Bulk 


wae Epitaxial Films, ou Well Structures. 
AD-A234 835/7/GAR 50,597 


Parallel Algorithms for Least Squares and Related Com- 
putations. 

(AFOSR-TR-91-0253) 
yee 018/9/GAR 


one ie Database Interface Users Manual. 


OR 863, 
AD-A235 327/4/GAR 149,364 
NORTH CAROLINA STATE UNIV. AT RALEIGH. CENTER 
FOR TRANSPORTATION ENGINEERING STUDIES. 
Role of Modified Asphalt Binders in the Performance of 
Pavements. 
(FHWA/NC-89/007) 
PB91-198580/GAR 


Structural Applications of High Strength Concrete. 
(FHWA/| 1/006) 
PB91-198622/GAR 
pen pee of Ci 
ers and Condition 
(FHWAIPA-89/008) 
PB91-200733/GAR 148,512 
NORTH CAROLINA STATE UNIV. AT RALEIGH. DEPT. OF 
MARINE, EARTH AND ATMOSPHERIC SCIENCES. 
DOE/ER/60376-5 
Shelf pes an of particulates/transport in continental 
margin waters. Progress report. 
DE9101 1090/GAR 150,399 
NORTH CAROLINA UNIV. AT CHAPEL HILL. 
DOE/ER/13950-3 
PEPICO studies of ion dissociations: The structure and 
heats of me of —' molecules, and free radicals. 


Research 
DE91010742/GAR 148,284 


NORTH CAROLINA UNIV. AT CHAPEL HILL. CENTER FOR 
STOCHASTIC PROCESSES. 


151,175 


148,632 


148,475 


148,476 
Param- 





in Rating. 


Research in Stochastic Processes. 
(AFOSR-TR-91-0239) 

AD-A234 650/0/GAR 149,506 
NORTH CAROLINA UNIV. AT CHAPEL HILL. DEPT. OF 
ENVIRONMENTAL SCIENCES AND ENGINEERING. 

Relati B g Zone Co ‘ation and 

Capture Ethcioney, 

PB91-197855/GAR 149,011 


Application of Utility meee S the Valuing of Air Pollu- 
tion-Related Health Effects: Three Proposed Pilot Studies 
on Subjective J ts of yon bt 
(EPA/101/F-90/050) 

PB91-206318/GAR 149,038 

NORTH CAROLINA UNIV. AT CHAPEL HILL. DEPT. OF 

GEOGRAPHY. 





een Regime Changes Associated with Climatic 
(USGS/G- 1656) 
PB91-206656/GAR 149,558 


NORTH CAROLINA UNIV. AT CHAPEL HILL. DEPT. OF 
GEOLOGY. 


Formation of a Solid Lubricant in Boron Carbide by Nitro- 
lon imp! ion Laser A ling. 
aR0-26246. 1-MS) 
AD-A234 688/0/GAR 149,404 
NORTH CAROLINA UNIV. AT CHAPEL HILL. DEPT. OF 
PHYSICS. 





ag ny ly . 
esearch in etical physics. 

DE91010744/GAR 150,683 
NORTH CAROLINA UNIV. AT CHARLOTTE. DEPT. OF 
ELECTRICAL ENGINEERING. 

Model for the Three-Dimensional Spacecraft Control Lab- 

oratory Experiment. 


CORPORATE AUTHOR INDEX 


NORTHERN PIPELINE AGENCY, OTTAWA (ONTARIO). 


N91-22351/1/GAR 


151,085 


NORTH CAROLINA UNIV. AT CHARLOTTE. DEPT. OF 
——— ENGINEERING AND ENGINEERING 


NAS 1.26:188006 
Magnetostrictive Direct Drive Motor. 
(NASA-CR- 188006) 
N91-22561/5/GAR 
TR-91-2 
Direct Drive Motor. 
N91-22561/5/GAR 
NORTH DAKOTA STATE UNIV., FARGO. DEPT. OF 
CHEMISTRY. 


Structure and Stability of Hexacoordinated Sila Dianions. 
(AFOSR-91-0315) 
AD-A234 609/6/GAR 148,296 


148,761 


Thermal Processes for Silanol. 
(AFOSAR-91-0319) 


AD-A234 611/2/GAR 148,297 


Theoretical Studies of the =e 
c(MX2C2H2) (M = C, Si, Ge, Sn; X = H, F). 
(AFOSR-91-0321, 
AD-A234 613/8/GAR 148,298 
Predicted Enthalpies of Formation for Methyl-Substituted 
(AFOSR-91-0320) 
AD-A234 614/6/GAR 148,299 
Second Mini-Conference on Key Problems in Silicon 
Chemistry. 
(AFOSR-TR-91-0983) 
AD-A235 243/3/GAR 

ilicon Chemistry. A Brief Overview. 
(AFOSR-TR-91-0086) 
AD-A235 320/9/GAR 


148,260 


148,262 


NORTH DAKOTA UNIV., GRAND FORKS. ENERGY AND 
ENVIRONMENTAL RESEARCH CENTER. 
DOE/MC/24267-2989 
Development of an advanced, continuous mild 
be process for the prod ci 


echnical prowess report, 
DE91010828 GAR 


DOE/PC/89864-T2 
Performance Fe of a novel erosion-resistant 


am a Final report. 

DE91008201/GAR 

Low-Temperature Plasma Tech 
Li 


oop 
N91-22174/7/GAR 





as Part of a 
‘ce Management System. 
151,094 


NORTHEAST a INTELLIGENCE CONSORTIUM, 
SYRACUSE, N’ 

Northeast a —— Consortium 
Volume 1. Executive Summary. 
(RADC-TR-90-404-VOL- 

AD-A234 880/3/GAR 148,699 


Northeast Artificial Intelligence Consortium ml aaa 


Volume 2. Using, and Recognizing PI 
(ADC. TA-00-404-VOL-2) 
AD-A234 881/1/GAR 


Northeast Artificial intelli 
Volume 3. The Versatile 
(VMES). 
(RADC-TR-90-404-VOL-3) 
AD-A234 882/9/GAR 
Northeast Artificial Intelligence Consortium 
be a 4. Distributed Artificial Intelligence for Com 


tions Network 
RADCTR. -90-404-VOL-4) 
AD-A234 883/7/GAR 


(NAIC). 


148,700 


NAIC). 
ystem 


Consortium 
laintenance Expert 


148,701 


Be 
muni- 


148,702 


Northeast Artificial Intelligence Consortium (NAIC). 
Volume 5. Distributed Pamiee for — nvironments 
in the Presence of Time Constrai 
(RADC-TR-90-494-VOL-5) 
AD-A234 884/5/GAR 


148,703 
Northeast Artificial Intel Consortium (NAIC). 
Volume 6. Building an Intelligent Assistant: The Acquisi- 
Sages, and Maintenance of Complex Distributed 


(RADC-TR-90-404-VOL-6) 
‘AD-A234 885/2/GAR 


Northeast Artificial Intelligence Consortium 

Volume 7. Automatic Photointerpretation. 

(RADC-TR-90-404-VOL-7) 

AD-A234 886/0/GAR 

Northeast Artificial Intelligence bee gr 

Volume 8. Artificial Intelligence Applications 
ADE TAS 

(RADC-TR-90-404-VOL-8) 

AD-A234 887/8/GAR 148,706 

Northeast Artificial Intelligence Consortium (NAIC). 

Volume 9. A Planner System for the Application of indica- 

tions and ———? 

(RADC- -9) 

RO-Az34 & 888/6/ GAR 

Northeast Artificial intelligence Consortium 

Volume 10. Time Oriented Problem Solving. 

(RADC-TR-90-404-VOL-10) 

AD-A234 wu 


148,704 
(NAIC). 


148,705 


» RAtC). 


148,707 
(NAIC). 


148,708 
hesignees Consortium (NAIC). 
Maintenance. 


Northeast Artificial 
Volume 11. fe A a 


(RADC-TR-90-404-VOL-11) 
AD-A234 890/2/GAR 148,709 
Northeast Artificial Intelligence Consortium (NAIC). 
Volume 12. Computer Architecture for Very Large Knowl- 
(RADC-TR-90-404-VOL-12) 
AD-A234 891/0/GAR 

Northeast Artificial 
Volume 18. A i 


148,606 

Intelligence Aifcaliteligonce| (NAIC). 
Gpject Classification 

(RADC-TR- 
AD-A234 892/8/GAR 148,710 
Northeast Artificial Intelligence Consortium (NAIC). 
a 14. inaietge Base Retrieval Using Plausible In- 
erence. 
(RADC-TR-90-404-VOL-14) 


AD-A234 893/6/GAR 148,711 


AD-A234 myers 
Volume 16. intotigent 
Multi-Sensor Surveill 
(RADC-TR-90-404-VOL-16) 
AD-A234 895/1/GAR 


148,712 
Intelligence Consortium MAC). 
Processing Techniques for 


148,713 
pansies, High ovel Intelligence Consortium (NAIC). 
(RADC-TR-90-404-VOL-17) 

AD-A234 896/9/GAR 148,714 
Northeast ima Intelligence Consortium (NAIC). 
Volume 13. Image Und Parallel 
—- 
(RADC-TR-90-404-VOL-13) 
AD-A234 897/7/GAR 


NORTHEASTERN UNIV., BOSTON, MA. DEPT. OF 
CHEMISTRY. 





J] i aa 


148,715 


Approximate Constants of Motion for Vibrational Spectra 
of Many-Oscillator Systems with Multiple Anharmonic Re- 
sonances. 

(AFOSA-91-0413) 

AD-A234 817/5/GAR 148,326 
Unified Semiclassical Dynamics for Molecular Resonance 
(AF OSA-91-0405) 

AD-A234 818/3/GAR 148,327 
Bootstrap Approach to Fitting Spectra of Molecules with 


(AFOSR-91-0423) 


AD-A234 819/1/GAR 148,328 





New Assi of Fermi R Spectra. 
(AFOSR-91-0416) 

AD-A234 820/9/GAR 148,329 
Catastrophe Map Classification of the Generalized 

Local Transition in Fermi Ri Spectra. 

(AFOSR-91-0417) 

AD-A234 821/7/GAR 148,330 
Localized Chaos and Partial Assignability of Dynamical 
—- Motion in the Transition to Molecular 


farosR. 91-04 18) 
AD-A234 822/5/GAR 





148,331 


Phase Space Bifurcation Str a as 

Local-to-Normal Transition in Resonantly Coupled Vibra- 

tions. 

(AFOSR-91-0419) 

AD-A234 823/3/GAR 148,332 
Sn ene of Vibrational ee of Molecules with 

ocal Modes Transition 
(AFOSR. o1-0421) 
AD-A234 824/1/GAR 148,333 


Reply to Comment on ‘Semiclassical Phase Space Evolu- 
tion of — Resonance Spectra’. 

(AFOSA-91-0422) 
‘AD-A234 825/8/GAR 


NORTHEASTERN UNIV., BOSTON, MA. DEPT. OF 
PHYSICS. 





148,334 

Interfacial Viscosity h rbed Mono- 

lay on Metal Surf 
A235 392/8/GAR 


NORTHERN ILLINOIS UNIV., DE KALB., DEPT. OF 
CHEMISTRY. 


of Ad: 





150,498 


New Copolymers for Nonlinear Optics Applications Which 
wey ot pee pi-Electron Subunits with Well- 


(AFOSR-TR-. Poets Hy 
onal 879/5/GAR 
Gel Solidified Microinterface Between Two immiscible 
Electrolytes Applied to Amperometric Detection of Picrate 
Ter. monium. 
AD-A235 260/7/GAR 148,358 
NORTHERN PIPELINE AGENCY, OTTAWA (ONTARIO). 
ISBN-0-662-58037-0 
— Northern Pipeline Agency: Annual report 1989- 


151,130 


148,417 


MIC -03220/GAR 


gy ne oe 
Northern Pipeline Agency: Annua! report 1989- 
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MIC-91-03220/GAR 


NORTHROP SERVICES, INC., RESEARCH TRIANGLE 
PARK, NC. 
Use of a Fourier Transform Spectrometer as a Remote 
Sensor at Superfund Sites. 
(EPA/600/D-91/115) 
PB91-199844/GAR 
Bere 9 UNIV., EVANSTON, IL. 
nov Exponents and Rotation Numbers of Linear 
Syeter tems a Real Noise. 
(AFOSR. TR-91-0274) 
AD-A234 729/2/GAR 
NORTHWESTERN UNIV., EVANSTON, IL. CRESAP 
NEUROSCIENCE LAB. 
Neuron-Specific Protein F1/GAP-43 Shows Substrate 
for the Beta Subtype of Protein Kinase C. 
(AFOSR-91-0289) 
AD-A234 615/3/GAR 149,585 
Dietary Cis-Fatty Acids That Increase Protein F1 Phos- 
Enhance Spatial Memory. 
(AF 
A 


-91-0299) 
D-A234 616/1/GAR 


149,016 


149,513 


149,664 


Dose-Dependent Phorbol Ester Facilitation or Blockade 
of Hippocampal Long-Term Potentiation: Relation to 
Membrane/Cytosol Distribution of Protein Kinase C Activ- 


ity. 

(AFOSR-91-0298) 

AD-A234 617/9/GAR 149,586 
Protein Kinase C Activity and Substrate (F1/GAP-43) 
PI lation in Developing Cat Visual Cortex. 
(AFOSR-91-0305) 

AD-A234 618/7/GAR 149,587 


Inhibition of Protein Kinase C Blocks Two Components of 
LTP Persistence, Leaving Initial Potentiation Intact. 
(AFOSR-91-0304) 

AD-A234 677/3/GAR 


NORTHWESTERN UNIV., EVANSTON, IL. DEPT. OF 
CHEMISTRY. 
DOE/ER/13511-4 
Supported organometallic complexes: Surface chemistry, 
‘oscopy, and catalysis. Annual technical report for 
April 1, 1991. 
DE91010396/GAR 148,369 
TR-8 
Ligand big Effects Upon the Multielectron Reduction 
and Single Electron Oxidation of Bidpyridy Complexes of 
cis- and ty Eseohochomioa! Vee Redox Thermodynamics, 
Py sal Kinetics, ‘ont Charge-Trans- 


Ah 


fer 
AD-A235 MeT/aTGAR 


149,590 








og 148,259 
NORTHWESTERN UNIV., EVANSTON, IL. DEPT. OF CIVIL 
ENGINEERING. 

Modification of the Physicochemical Properties 
Cement Paste by Incorporation of Aluminosilicate a 
Effect on Strength, Durability, and Toughness. 
(AFOSR-TR-91-0258) 

AD-A234 996/7/GAR 


NORTHWESTERN a EVANSTON, IL. DEPT. OF 
— SCIENC 


149,326 


TNaTO Advanced Research Workshop on Measurement 
be por = and Applied Stress Using Neutron Diffraction 
in Oxford, England on 18-22 March 1991. 
AD AZSS 103/9/GAR 
pm ee) UNIV., EVANSTON, IL. DEPT. OF 
PHYSICS AND ASTRONOMY. 
dink Mechanical Approach to ae Micros- 
tructural and Mechanical Properties of Intermetal 
(AFOSR-TR-91-0450) 
AD-A234 702/9/GAR 150,594 
NORWEGIAN DEFENCE RESEARCH ESTABLISHMENT, 
KJELLER. 


149,392 


ETN-91-99121 
System for Generation of Synthetic Images om. . 
NOt. 22753/8/GAR 

as 
System for Generation of Synthetic Images in 

N91- 22753/8/GAR 

FFI-90/6007 

— Response of ‘CAM’ Downwind to Chemical At- 
S. 

N91-22821/3/GAR 149,837 
NOTRE DAME UNIV., IN. DEPT. OF AEROSPACE AND 
MECHANICAL ENGINEERING. 

Camera-Based Manufacturing Control. 

AD-A235 292/0/GAR 

Unsteady Aerodynamics of Slender Wings. 

N91-22105/1/GAR 147,787 
NOTRE DAME UNIV., IN. DEPT. OF ELECTRICAL AND 
COMPUTER ENGINEERING. 

NAS 1.26:187960 

Error Control Techniques for Satellite and Space Com- 

munications. 

(NASA-CR- 187960) 

N91-22471/7/GAR 
NOVA SCOTIA DAIRY COMMISSION, HALIFAX. 

Nova Scotia Dairy Commission: Annual report 1989. 

MIC-91-03134/GAR 147,842 
NOVA SCOTIA DEPT. OF MINES AND ENERGY, HALIFAX. 


Open file report on selected mineral occurrences of Cape 
Breton Island. 


149,270 


148,594 


CA-44 VOL. 91, No. 18 


151,130 


CORPORATE AUTHOR INDEX 


MIC-91-02935/GAR 

Glencoe drilling program 1988, Inverness County. 
MIC-91-02936/GAR 150,070 
Guide to the granites and mineral deposits of southwest- 
ern Nova tia. 

MIC-91-03039/GAR 150,073 
_— ene. Dept. of Mines and Energy: Annual report 

1987 


MiC-01-03131/GAR 
NS! TECHNOLOGY SERVICES CORP., RESEARCH 
TRIANGLE PARK, NC. 
Coupled Mass and Energy a rt Phenomena in Aer- 
psa -Laden Gases puter Modeling of 
ler Vapor/Droplet ~ te and Evechunert. 
(EPA/600/4 90! 504) 
PB91-199901/GAR 149,035 
Rat Strain and Stock Comparisons Using a Functional 
Observational Battery: Baseline Values and Effects of 


Amitraz. 

(EPA/600/J-91/091) 

PB91-200253/GAR 149,054 
ppression of the lormone Surge by Chior- 
dimeform in Guta, MSterod Primed Female 


Rats. 
(EPA/600/J-91/096) 
PB91-200303/GAR 
NUCLEAR ASSURANCE CORP., NORCROSS, GA. 
NWPO-TN-008-90 
——— spent nuclear fuel shipments in the United 
964-1987. 
DE91011015/GAR 
NUCLEAR ENERGY AGENCY, PARIS (FRANCE). 
INIS-XN-307 
Uranium 1990 resources, production and demand. Statis- 
jane ~— (Uranium 1990 ressources, production et de- 
le. Mise a jour statistique). 
150,353 


150,069 


150,077 


roy 





149,055 


150,241 


DESH 623469/ GAR 


NUCLEAR INST. FOR FOOD AND AGRICULTURE, 
PESHAWAR (PAKISTAN). 
INIS-mf-12785 
Improvement of mungbean, mashbean and lentil through 
induced mutations and conventional techniques. 
DE91622587/GAR 


INIS-mf-12786 
Evaluation of early maturing and high ——. mutants/ 
varieties and improved germplasm of cotton through the 
use of induced mutations and hybridization. 
DE91622588/GAR 147,875 


INIS-mf-12787 
Evolution of high yielding chickpea varieties, —- im- 
proved = type and disease resistance, through in- 


duced mutations. 
DE91 622589/ GAR 


INIS-mf-12788 
Studies on the controlled release pesticide formulation 
for pest control in cotton using isotope technique. 
DE91622590/GAR 


INIS-mf-12789 
Improvement of rice through induced mutations. 
DE91622591/GAR 147,877 


NUCLEAR REGULATORY COMMISSION, WASHINGTON, 
DC. OFFICE OF ADMINISTRATION. 
Nuclear Regulatory Commission Issuances: Opinions and 
Decisions of the Nuclear Regulatory Commission with 
Selected Orders. July 1, 1989-December 31, 1989. 
Volume 30, Pages 1-811. 
NUREG-0750-V30/GAR 150,336 


NUCLEAR REGULATORY COMMISSION, WASHINGTON, 

DC. OFFICE OF NUCLEAR REACTOR REGULATION. 
Safety Evaluation Report Related to the Operation of 
Watts Bar Nuclear Plant, Units 1 and 2, Dockets Nos. 50- 
390 and 50-391, Tennessee Valley Authority. Supplement 


Number 6. 

NUREG-0847-SUP-N6/GAR 150,337 

Safety Evaluation Report Related to the Preliminary 

Design of the Standard Nuclear Steam Supply Reference 

— RESAR SP/90. Docket No. STN 50-601. Wes- 
house Electric Corporation, incorp 

N REG-1413/GAR 

OAK RIDGE NATIONAL LAB., TN. 
CESAR-91/04 

New wheel control system for the omnidirectional HER- 

MIES-III robot. 

DE91011517/GAR 149,298 


CONF-901228-2 
System transient response to loss of off-site power. 
DE91011367/GAR 150,306 


CONF-901286-1-Vugraphs 
——— monitoring challenges on the Oak Ridge 
DE91010132/GAR 


one 910343-1 
Processing and mechanical properties of Ni3Al-based in- 

termetallic composites. 

DE91009932/GAR 149,425 
CONF-910406-2 

Surface structures and the orthorhombic transformation 

of thin film BaSi2 on silicon. 

DE91011372/GAR 148,374 
CONF-910426-5 

Maintenance of BWR control rod drive mechanisms. 


147,874 


147,876 


149,049 





150,338 


149,149 


DE91011087/GAR 


CONF-910446-4 
Attic testing at the Roof Research Center: Initial results. 
DE91010141/GAR 148, 1. 


CONF-910503-4 
Cross sections for actinide burner reactors. 
DE91011363/GAR 


CONF-910505-4 
Design aspects for a pulsed-mode, high-intensity, heavy 
omer ion source. 
DE91011094/GAR 

CONF-910602-25 
Summary of the low upper shelf toughness safety margin 
issue. 
DE91010775/GAR 

CONF-910602-26 
Investigation of the bases for use of the K(sub Ic) curve. 

150, 


150,192 


150,702 
150,686 


150,294 


DE91010774/GAR 


CONF-910603-11 
Criticality analyses performed to support amendment of 
HFIR fresh fuel container. 

DE91010784/GAR 150,191 

CONF-910609-6 
Configuration control, fluctuations, and transport in low- 
collisionality plasmas in the ATF Torsatron. 
DE91010807/GAR 

CONF-910645-1 
Temperature dependence of the thermal conductivity of 
carbon-carbon composites. 
DE91010133/GAR 

CONF-9010138-3 
Non-destructive monitoring of microbial biofilms at solid- 
liquid interfaces using on-line devices. 
DE91010777/GAR 

CONF-9104214-1 

Fiber-sensor ——- for turbine engines. 
DE91010787/GAI 

CONF-9104224-1 
Synthesis of atomistic and continuum modelling of inter- 
metallic alloys. 
DE91011089/GAR 

CONF-9105144-1 
Toward a unified dynamic model for pom oy ion reactions: 
Exclusive measurements of Br + Al and Ni + Mg at in- 
cident energies near 10 MeV/amu. 
DE91011374/GAR 


— 9106131-2 
of 


" 


150,552 


150,151 


149,411 


148,547 


148,372 


150,703 





> creep parameters in 
ae ceramics from constant-displacement, load-re- 
laxation tests. 

DE91010130/GAR 


CONF-9106131-4-Pt.2 
Use of force-measuring cee, in manipulator con- 
trol. Part 2, Implementatio 
149,296 


149,329 


DE91010773/GAR 


CONF-9106146-1 
Effects of elastic anisotropy on mechanical behavior of 
intermetallic compounds. 

DE91010392/GAR 149,428 

CONF-9106158-1-Extd.Abst 
Orbiting: toward a unified model of nucleus-nucleus colli- 
sion or excitation of nuclear molecular states in heavy ion 
collisions. 
DE91011375/GAR 


CONF-9106168-1 
Radio frequency biological hazards and measurement 
techniques. 
DE91010776/GAR 
CONF-9106168-2 
Coupling to large-core fibers. 
DE91010811/GAR 
CONF-9106178-1 
Effect of the aspect ratio on the stability limits of TJ-ll- 
like stellarators. 
DE91011364/GAR 150,563 
ORNL/CON-316 
Assessment of Weatherization Assistance Program 
needs for improved residential measure selection tech- 
niques. 
DE91010783/GAR 148,948 
ORNL/FTR-3877 
| ang me Utilities Energy Monitor and Control 
item. Ay ry trip report, March 2-16, 1991. 
5 91010564/' 
ORNL/FTR-3883 
Mexican-USA Cooperation on renewable energy pro- 
= Foreign trip report, April 1, 1991-April 9, 1991. 
E91011083/GAR 148,973 
ORNL/FTR-3884 
Microscopy of semiconducting materials. Foreign trip 
report, March 21, 1991-April 5, 1991. 
DE91011197/GAR 
ORNL/FTR-3885 
Tomorrow's clean and fuel efficient automobiles. Foreign 
trip report, March 24-March 29, 1991. 
DE91010885/GAR 
ORNL/FTR-3887 
installation of the Vinca Accelerator. Foreign trip report, 
March 31-April 5, 1991. 


150,704 


149,738 


150,531 


149,875 


150,609 


151,132 





DE91011272/GAR 


ona ne 90/3 
Oak Ridge National Laboratory Institutional Plan, FY 

1991--FY 1996. 

DE91010929/GAR 


aie 11548 

Response of BWR Mark Il Containments to Station 

Blackout Severe Accident Sequences. 
NUREG/CR-5565/GAR 


ORNL/TM-11727 
Temperature-dependent Bondarenko factors for (237)Np, 
(241)Am, and (243)Am. 
DE91011254/GAR 


ORNL/TM-11734 
— of HgCdTe. Part 1, 


bere 010724/GAR 


Cares 1740 
oan nal evacuation modeling: A state-of-the-art review. 
DE91010751/GAR 151,167 
ORNL/TM-11753 
= of HgCdTe. Part 2, Letengnnes model 
Ss numerical implementatio’ 
5E91010683/GAR 


ORNL/TM-11784 
New wheel control system for the omnidirectional HER- 
MIES-III robot. 
DE91011517/GAR 


ORNL-TM-11794 
Oak Ridge Research reactor shutdown maintenance and 
surveillance. Seminannual report, April-September 1990. 
DE91011084/GAR 150,302 
ORNL/TM-11802 
Applicability of environmental laws to the remedial inves- 
tigation and cleanup of a site at Naval Air Station Fallon, 
Nevada. HAZRAP: Navy remedial action investigation 
feasibility study (Activity Code 47017913C). 
DE91010752/GAR 
ORNL/TM-11808 
po my shielding requirements for manned deep space 


DE91010723/GAR 


ORNL/TM-11814 
Supernodal Cholesky factorization algorithm for shared- 
memory multiprocessors. 
DE91011255/GAR 


ORNL/TM-11819 
Thermal —T storage technical progress report, April 
1989-March 1990. 
DE91010455/GAR 
ORNL/TM-11837 
Temperature-dependent Bondarenko 
243)Cm, (sup 244)Cm, and (sup 245)Cm. 
DE91011778/GAR 
ORNL-tr-90/20 
Heat transfer to turbulent and laminar falling liquid films. 
DE91011342/GAR 150,700 
OAK RIDGE NATIONAL LAB., TN. ENVIRONMENTAL 
SCIENCES DIV. 
ORNL/PUB-3336 
Risks of Toxic Contaminants to Exploited Fish Popula- 
tions: Influence of Life History, Data Uncertainty and Ex- 
ploitation Intensity. 
(EPA/600/J-90/5 13) 
PB91-199984/GAR 
OAK RIDGE NATIONAL LAB., TN. NUCLEAR 
OPERATIONS ANALYSIS CENTER. 
ORNL/NSIC-200-VOL-10-NO-4 
Licensee Event Report (LER) Compilation for Month of 


April 1991. 
NUREG/CR-2000-V10-N4/GAR 
OAK RIDGE Y-12 PLANT, TN. 

CONF-910116-21-Draft 

lridium alloy clad vent set manufacturing qualification 

studies. Draft. 

DE91009316/GAR 
CONF-9007149-7 

Fast, be ye x-ray microfluorescence imaging. 

DE91010658/GAR 239 
Y/DV-977-Draft 

Iridium o~ clad vent set manufacturing qualification 


studies. Draft 
DE91009916/GAR 
Y/DW-983 
Fast, high-resolution x-ray microfluorescence _ 
DE91010658/GAR 239 
Y/Sub-91-TJ997C/5 
Release investigation report for underground storage 
tank 2338-U at uilding 9720-13, Oak Ridge Y-12 plant, 
ik Ridge, Tennessee. 


Oa 
DE91011542/GAR 


eee AKADEMIE DER 
WISSENSCHAFTEN, VIENNA. INST. FUER 
HOCHENERGIEPHYSIK. 


HEPHY-PUB-540/90 
~ ax “valenail 
bound states’. 
DE91621732/GAR 
UWThPh-1990-46 
Comment on ‘relativistic description of quark-antiquark 
bound states’. 


150,699 


147,744 


150,334 


150,251 


Thermophysical property 
149,430 


149,429 


149,298 


149,104 


151,045 


148,640 


148,937 


factors (sup 


150,743 


149,175 


150,333 


150,177 


150,177 


149,203 





description of quark-antiquark 


150,755 


CORPORATE AUTHOR INDEX 


OKLAHOMA STATE UNIV., STILLWATER. WATER RESOURCES 


DE91621732/GAR 


Seer amet eee 
a 
OEFZS-456 
sup 137 Ge-activity concentration in milk two a. after 
Chernobyl accident compared to deposition rat: 
DE91622595/GAR 
OEFZS-4564 
Untersuchungen ueber Waermeleitung in dichten Plas- 
men. (Investigations on heat conduction in dense plas- 


mas). 
DE91622104/GAR 


OEFZS-4565 

ame wd the IAEA code of practice for absorbed dose de- 
ition in photon and electron beams. 

DED 16: 622621/GAR 149,757 


OFFICE NATIONAL D’ETUDES ET DE RECHERCHES 
AEROSPATIALES, CHATILLON (FRANCE). DIRECTION DE 
LA PHYSIQUE GENERALE. 
ONERA-RF-58/7131-PY 
Caracterisation des Decharges d’Oxygene par DRASC 
(Characterization of Oxygen Discharges Using CASRS 
(Coherent Anti-Stokes Raman Scattering)). 
PB91-199281/GAR 148,385 


OFFICE NATIONAL D’ETUDES ET DE RECHERCHES 

AEROSPATIALES, CHATILLON (FRANCE). DIRECTION 

SCIENTIFIQUE DE LA RESISTANCE DES STRUCTURES. 

ONERA-RT-23/3542-RY-093-R 

Propagation d’un Delaminage ar un Panneau Compos- 
ite Sollicite en Comp: on Growth in a 
Composite Panel under Saweeman Stress). 
PB91-199356/GAR 149,377 

OFFICE OF NAVAL TECHNOLOGY, ARLINGTON, VA. 
Department of the Navy Exploratory Development (6.2) 
FY1992/3 Investment Strategy. 

149,911 


150,755 


149, 078 


150,576 





AD-A235 113/8/GAR 


OFFICE OF PERSONNEL MANAGEMENT, WASHINGTON, 
DC. OFFICE OF PERSONNEL RESEARCH AND 
DEVELOPMENT. 
Federal Occupational and Career Information System 
(FOCIS), Version 2.0. Installation Guide. 
(OPM/SW/DK-91/004A) 
PB91-187047/GAR 147,737 


Federal Occupational and Career Information System 
(FOCIS) (Compressed Version 2.0 - IBM 3 1/2-inch, 
720K) (for Microcomputers). 

(OPM/SW/DK-91/004) 

PB91-507582/GAR 147,739 


Federal Occupational and Career Information System 
(FOCIS) (Compressed Version 2.0 - IBM 5 1/4 inch, 
360K) (for Microcomputers). 

(OPM/SW/DK-91/005) 

PB91-507814/GAR 147,740 


oa OF TECHNOLOGY ASSESSMENT, WASHINGTON, 


a E-492 
ae Efficiency in the Federal Government: Govern- 
nt by Good Example. 
PBSt- 107905/GAR 
OTA-F-470 
U.S. Dairy sioeey at a Crossroad: Biotechnology and 


‘olicy Choice: 
PB91- 198085/GAR 
OTA-F-476 
Agricultural Commodities as Industrial Raw Materials. 
PB91-198093/GAR 147,872 
OTA-H-468 
— Health. Volume 1. Summary and Policy Op- 


PBOT- 197921/GAR 


OTA-ISC-488 
Verification Technologies: Managing Research and De- 
velopment for Cooperative Arms Control Monitoring 
Measures. 
PB91-197913/GAR 


OTA-SET-477 
Delivering the Goods: Public Works Technologies, Man- 
ment, and Financing. 
PB91-197939/GAR 
OTA-SET-490 
Federally Funded Research: Decisions for a Decade. 
PB91-198101/GAR 147,757 
OTA-TCT-471 
Rural America at the Crossroads: Networking for the 


Future. 
PB91-198135/GAR 
Screening for Open-A 


148,960 


147,908 


149,225 


147,756 


147,738 


150,862 
le Glaucoma in the Elderly. 
Paper 1. Preventive Health Services under Medicare. 
PB91-192872/GAR 149,581 
Use of Preventive Services by the Elderly. Paper 2. Pre- 
ventive Health Services under Medicare. 
PB91-192880/GAR 149,246 


+ aa OF THE ATTORNEY GENERAL, WASHINGTON, 


Toward a Safer America: The Justice Department's 
Record of Accomplishment in the First Two Years of the 
Bush Administration. 

PB91-197962/GAR 148,080 


OFFICE OF as SURGEON GENERAL (ARMY), FALLS 
CHURCH, V 
Diagnosis + Treatment of Diseases of Tactical Impor- 
tance to US CENTCOM Forces. 


AD-A234 727/6/GAR 149,829 


Diagnosis and Treatment of Diseases of Tactical impor- 
tance to US CENTCOM Forces. 
AD-A234 778/9/GAR 149,562 


OFFICE OF THRIFT SUPERVISION, WASHINGTON, DC. 
Thrift Financial Report, Quarterly, March 1991. Data Tape 
Documentation. 

(OTS/DF/MT-91/004A) 

PB91-194100/GAR 
Thrift Financial R 
PB91-590010/GAR 148,211 
peg ot. Merger History Data File, Quarterly (Cumulative 6/ 


60-3/9 
PBS 1-561680/GAR 148,214 
OHIO STATE UNIV., COLUMBUS. 
ESL-TR-722780-2 
bo Dimensional Scattering Center !maging Tech- 
(NASA-CR-188012) 
N91-22472/5/GAR 
NAS 1.26:188012 
Three Dimensional Scattering Center Imaging Tech- 


148,205 
, Quarterly, March 1991. 


148,748 


niques. 
(NASA-CR- 188012) 
N91-22472/5/GAR 
NAS 1.26:188147 
Full Field, 3-D Velocimeter for Microgravity Crystallization 
iments. 
(NASA-CR- 188147) 
N91-22465/9/GAR 150,620 
OHIO STATE UNIV., COLUMBUS. DEPT. OF AGRONOMY. 
DOE/ER/13522-4 
ie’ Eoonine te os ane ee 
bium in the of Final 


148,748 





iP y 


report. 
DE91010704/GAR 149,657 


OHIO STATE UNIV., COLUMBUS. DEPT. OF COMPUTER 
AND INFORMATION SCIENCE. 
Generic Tasks for ee Problem Solvi 
Extension and New Directions. ” 
(AFOSR-TR-91-0252) 
AD-A234 925/6/GAR 148,716 


OHIO STATE UNIV., COLUMBUS. DEPT. OF MECHANICAL 
ENGINEERING. 
DOE/ER/60872-2 
Accelerator neutron source for BNCT. Progress report 
and Proposed research objectives. 
DE91011038/GAR 
OHIO STATE UNIV., a ENGINEERING 
EXPERIMENT STATION 
EES-732 
Study of Accident Experience in Construction and Main- 
tenance Zones. Final Report. 
(FHWA/OH-90/004) 
PB91-196923/GAR 


OHIO STATE UNIV. RESEARCH FOUNDATION, 
COLUMBUS. 


149,573 


151,142 


DOE/ER/60872-T1 
Accelerator neutron source for BNCT. Progress report. 
DE91011070/GAR 149,574 


OHIO UNIV., ATHENS. DEPT. OF INDUSTRIAL AND 
SYSTEMS ENGINEERING. 


Post Delineator Mechanical Fatigue Evaluation. 
(FHWA/OH-89/015) 
PB91-193615/GAR 151,141 


Post Delineator Mechanical Fatigue Evaluation. Executive 
Summary. 
(FHWA/OH-89/014) 
PB91-200386/GAR 
OKLAHOMA GEOLOGICAL SURVEY, NORMAN. 
DOE/BC/14483-8 
Natural Resources Information System for the State of 
Oklahoma. Quarterly technical progress report, October 
1, 1990-December 31, 1990. 
DE91008931/GAR 150,008 
OKLAHOMA STATE UNIV., STILLWATER. DEPT. OF 
MICROBIOLOGY. 


Effect of Hydrophobic Molecules on Mitochondria and Mi- 
tochondrial Proteins. 

(AFOSR-TR-91-0440) 

AD-A235 177/3/GAR 149,602 


OKLAHOMA STATE UNIV., STILLWATER. DEPT. OF 
ZOOLOGY. 


148,507 


Inhibition of Cytochrome Oxidase by Dibucaine. 
(AFOSA-TR-91-0488) 
AD-A235 362/1 


149,801 
OKLAHOMA STATE UNIV., STILLWATER. SCHOOL OF 
CHEMICAL ENGINEERING. 

DOE/PC/90302-T1 

Equilibrium and volumetric data and mode! development 

of coal fluids. (Progress) report, October 1, 1990-January 

15, 1991. 

DE91010499/GAR 148,884 
OKLAHOMA STATE UNIV., STILLWATER. WATER 
RESOURCES ENGINEERING. 

OSU-WRE-87-1 


Scour Around Bridge Piers in Oklahoma Streams. 
(FHWA/OK-87(2)) 
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PB91-198713/GAR 
OLD DOMINION UNIV., NORFOLK, VA. 
NAS 1.26:188149 


NASA Langley 
1990 Student 

(NASA-CR- 188149) 
N91-22926/0/GAR 


NAS 1.26:188150 
Radiative Interactions in Laminar Duct Flows. 
(NASA-CR- 188150) 

N91-22513/6/GAR 


ODU/ICAM-90-101 
Radiative interactions in Laminar Duct Flows. 
(NASA-CR- 188 150, 

N91-22513/6/GAR 


ODU/ICAM-91-101 
SA Langley Research Center HBCU/OMU Program: 


148,503 


Research Center HBCU/OMU Program: 


148,078 


150,508 


NA 

1990 Student 

(NASA-CR- 188149) 

N91-22926/0/GAR 
OLD DOMINION UNIV., NORFOLK, VA. DEPT. OF 
CHEMICAL SCIENCES. 


148,078 


of N-Chioramines In vitro in Stom- 
ach Fluid from the Rat After Chiorination. 
yan I-90/51 “4 
PB91-199968/GAR 
OLIN ROCKET RESEARCH CO., REDMOND, WA. 
Arcjet Endurance Test Program. 
(AL-TR-90-069) 
AD-A235 232/6/GAR 
OLSON-CHURCH, INC., DENVER, CO. 
Determination of Subsurface Conditions of Frozen 
Ground Layers Using Surface Waves at Three Perma- 
Sites in Fairbanks, Alaska, U.S.A. 
(NSG/SI-88129) 
PB91-199711/GAR 
ONTARIO. AIR RESOURCES BRANCH, TORONTO. 
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iagara air q : - 
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phase tquid NAPL) incineration test. Sanans 
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aqueous 
MIC-91-03281/GAR 
ISBN-0-7729-3421-5 
ba cond Ambient air quality survey in the South 
‘ea, May-June 1986. 
MIC-31-09804/GA 149,004 


ISBN-0-7729-5612- ne 
in the vi- 


moss bag assessment su 
Cinity iniversal Terminal Ltd., Iroquois, 198 -88. 
MIC-91 1p3274/GAR 149,123 
ONTARIO. ENVIRONMENTAL COMPENSATION 
CORPOR: , TORONTO. 
Ontario. Environmental Comp i Cc 
Annual report 1989-90. 
MIC-91-03193/GAR 
ONTARIO GEOLOGICAL SURVEY, TORONTO. 
ISBN-0-7729-7036-X 
Analysis of geological materials, vol. Il: A manual of 


methods. 

MIC-91-02957/GAR 150,021 
ONTARIO. HIGHWAY ENGINEERING DIVISION. 
ENGINEERING MATERIALS OFFICE, TORONTO. 

ISBN-0-7729-8160-4 
1989 simulation of the proposed end-result specification 
for —a based on aggregate gradation and as- 
It cement content. 
IC-91-02912/GAR 148,471 


ONTARIO HYDRO. CORPORATE PLANNING BRANCH, 
TORONTO. 
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150,867 


Loss forecasts report no. 901210: System demands, 


Mic-o1 -03155/GAR 148,876 
ONTARIO HYDRO, TORONTO. RESEARCH DIV. 
Shaft backfill : High-pi pression cell and 


preliminary da‘ 
MIC-91-03156/GAR 149,090 


oe pile study at Cranberry Jct: Nanticoke GS-Long- 
MIC-91-03157/GAR 148,465 
nn =. ‘B’ commissioning aquatic biological study, 
(iC-91-03158/GAR 149,813 


Groundwater study at Nanticoke ash lagoon, part 2: 
Chemical analysis of local groundwaters. 
MIC-91-03159/GAR 150,046 


Leak search results for 1990 PNGS pressure relief duct 
pressure tests. 

MIC-91-03160/GAR 150,201 
Evaluation of the ERP dispersion model using Darlington 
tracer study data 

MIC-91-03161/GAR 150,202 
yews by NGS 1990 vacuum building outage: Inspection 

of vacuum building roof seal replacement. 

MIC-91-03162/GAR 150,203 


pen rye of HTO permeation rates through various 
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MIC-91-03163/GAR 


Holography goes on tour at OHRD. 
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one NGS 1990 vacuum building outage: Inspection 
of sealants and coatings. 

MIC-91-03165/GAR 150,205 

Pine ———- GS: Evaluation of concrete for alkali-aggre- 


Ric-91-03166. 
IC-91-03166/GAR 148,189 
Pickering NGS 1990 vacuum building outage: FRP com- 


routine eae results/1/. 
IC-91-03167/GA\ 150,206 


Iron-bismuth oxide displaying p ial dant n and 
Raiteoros166/G -03168/GAR 149,397 
Pickering NGS 1990 vacuum building outage: Inspection 
of pressure relief valve diaphragms. 

MIC-91-03169/GAR 150,207 
imp NGS 1990 vacuum building outage: Inspection 
of the pressure relief duct expanaion/comraction joint 
seals. 

eentaenanen 150,208 


in for laser-based tritium separation. 
MIC oIOoTrt/ GA 150,536 


oe kV and 230 kV arc reach tests at Kleinburg outdoor 


‘est facility. 
mic-91 -03172/GAR 148,855 


Calibration of fog water collection and detection equip- 
ment at the NRC Low Temperature Laboratory. 
MIC-91-03173/GAR 148,065 
Atmospheric corrosion of transmission line conductors: 
Environmental field studies. 
MIC-91-03174/GAR 


Thermal _ 

container normal and fire accident 

MIC-91-03175/GAR 
Response of wall 

MIC-91-03176/GAI 





148,787 
is of an irradiated fuel concrete integrated 
it conditions. 


150,209 
(Stizostedion vitreum) to sound. 
147,914 


Detailed analysis of tubes removed from the Pickering 
— model heat exchanger rig after various exposure 


MIC-61-08177/GAR 149,383 
Characterization of Y-Ba-Cu-O high temperature super- 
conductors. 

MIC-91-03178/GAR 150,619 
pcre nea line refurbishment study: : on McGui- 


wi ome transmission towers, Oakvi 
IC- N-0S170/GAR 148,856 


of ductor test data and prediction of re- 


nay i -03180/GAR 148,788 
Pickering NGS 1990 outage: Pressure relief duct inspec- 
tion of concrete. 


of 
MIC-91-03181/GAR 150,210 
Tensile and hardness tests on p fabric reint d 
neoprene rubber seals used in Pekering NGS ‘A’ pres- 
sure relief duct expansion/contraction joints. sani 








MIC-91-03182/GAR 
Darlington NGS ‘A’ tae Service Water Pumpsets: 
Vibration acceptance tests. 

MIC-91-03183/GAR 150,212 
Cement pore water natural analogue: Preliminary report. 
MIC-91-03184/GAR 150,047 
Bruce NGS ‘B’ Unit 6: Torsional vibration tests. 
MIC-91-03185/GAR 150,331 
Analysis of the failure of fiberglass fabric reinforced sili- 
cone rubber circular pressure relief duct expansion/con- 
— TF gan _— at Pickering NGS Unit 6 and 7 during 


iS fou tas test. 
MIC‘o10 “03186/GA 


BNGS A maintenance cooling piping vibration. 

MIC-91-03187/GAR 150,332 
Lakeview TGS Chimney 3: Assessment of flexible epoxy 
and polyurethane injection resins for use in repairing 


cracks. 
MIC-91-03188/GAR 149,321 
ONTARIO. LIMNOLOGY SECTION, TORONTO. 


Orta Trees 
Effects of nitri 


149,385 


horus ratios on the prediction of 
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Mie-91-03284/GAR 150,048 

ONTARIO. MINES AND MINERALS DIVISION, TORONTO. 
Precamian gook Digby-Lutterworth 
u area. 

MIC-91-03027/: GAR 


ISBN-0-7729-6291-X 
Precambrian I 
MIC-91-02905/GA 


ISBN-0-7729-6471-8 
Precambrian logy: Bay Lake area. 
MIC-91-03026/GA\ 150,023 
ONTARIO. MINING HEALTH AND SAFETY BRANCH, 
TORONTO. 


150,024 


: Whitestone Lake area. 
150,017 


Safety in Ontario mines: Submission to the Standing 
Committee on Resources Development. 
MIC-91-03232/GAR 150,078 


ONTARIO. MINISTRY OF AGRICULTURE AND FOOD, 
TORONTO. 


ISBN-0-7729-7926-X 
Red Meat Il: Cow-Calf Development Program II. 


MIC-91-02909/GAR 


ISBN-0-7729-7928-6 
ed Meat II: Stocker/Siaughter Development Program II. 
MIC-01-02921/GAR 7 047902 


ISBN-0-7729-7931-6 
Red Meat Il: Meat Goat Development Program. Revised 
MIC-91-02920/GAR 


Red Meat Il: Sheep Development Program II. 
MIC-91-02908/GAR 147,899 


Ontario. Ministry of Agriculture and Food: Guide to weed 

control, 1991. 

MIC-91-03004/GAR 147,880 
ONTARIO MINISTRY OF ENERGY, TORONTO. 


Ontario. Ministry of Energy: Annual report 1989-90. 
MIC-91-03145/GAR 


ONTARIO. MINISTRY OF HOUSING, TORONTO. 


Ontario. Ministry of Housing: Annual report 1989-90. 
MIC-91-03202/GAR 151,174 


ONTARIO MINISTRY OF NATURAL RESOURCES, 
TORONTO. 


147,900 


147,901 


ISBN-0-7729-5912-9 
Biological inventory and evaluation of the Credit Forks 
Area of Natural and Scientific Interest. 
MIC-91-02961/GAR 150,108 
ONTARIO. MINISTRY OF NORTHERN DEVELOPMENT 
AND MINES, TORONTO. 
ISBN-0-7729-6570-6 
Vermiculite in the Stanleyville area, eastern Ontario. 
MIC-91-02906/GAR 150,018 
ONTARIO. MINISTRY OF THE ENVIRONMENT. RESEARCH 
AND TECHNOLOGY BRANCH, TORONTO. 
ISBN-0-7729-7715-1 
Evaluation of methods to determine the impact of resi- 
denti: ing on ambient air quality. 
MIC-91-02984/GAR 148,182 
ONTARIO MINISTRY OF THE ENVIRONMENT, TORONTO. 
WASTE MANAGEMENT BRANCH. 
ISBN-0-7729-7960-X 
Guidance manual for hazardous waste categorization and 


review im: Report. 
MIC-91-03883/GAR 
ONTARIO. MINISTRY OF TRANSPORT: 


COMMUNICATIONS. RESEARCH AND DEVELOPMENT 
BRANCH, TORONTO. 


Guidelines no. 3 for extra-heavy oversize/overweight per- 
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MIC-91-03382/GAR 151,138 


Weight control in trucks. 
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ONTARIO. MINISTRY OF TRANSPORTATION. RESEARCH 
AND DEVELOPMENT BRANCH, DOWNSVIEW. 


Cost-effecti of ig lanes: User’s manual. 
MIC-91-03291/GAR , 
Cost-effectin of climbing lanes: Programmer's 
manual. 

MIC-91-03314/GAR 148,485 


ONTARIO. MINISTRY OF TRANSPORTATION. RESEARCH 
AND DEVELOPMENT BRANCH, er 
Preliminary testing and luation of iter pro- 
[-+eple jd a analysis, task: Evaluation of supercom- 


puter 
AiG. 9103038/GAR 151,183 


ONTARIO. MINISTRY OF TRANSPORTATION. RESEARCH 
AND DEVELOPMENT BRANCH, TORONTO. 
Quantitative evaluation of the effectiveness of erosion 
control materials. 
MIC-91-02928/GAR 
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FREEVU: A computerized freeway traffic analysis my 
MIC-91-02929/GAR 48,482 

ONTARIO. PHYTOTOXICOLOGY SECTION, ostisainas 

ISBN-0-7729-7844-1 
Phytotoxicology assessment survey investigation in the 
—— of the Glenridge landfill site, St. Catharines 1989: 
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Mie 01-08282/GAR 


ISBN-0-7729-7868-9 
Phytotoxicology assessment survey investigation in the 
vicinity of Libbey-St. Clair, Wallaceburg, 1989: Ri 
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ane section investigation in the vicinity of 
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ONTARIO ROUND TABLE ON ENVIRONMENT AND 
ECONOMY, HUNTSVILLE. 
Local Round Table Workshop: Proceedings (1991: Hunts- 
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150,869 
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ONTARIO. TRANSPORTATION TECHNOLOGY AND 
ENERGY BRANCH. RAIL AND ADVANC! 
TRANSPORTATION SYSTEMS OFFICE, TORONTO. 
Field testing of a prototype vision system for rail profile 
measurement. 
MIC-91-02968/GAR 151,128 





Laboratory evaluation of a prototype vision system for 

automated rai file measurement. 

MIC-91-02969/GAR 151,129 
ONTARIO. WASTE MANAGEMENT BRANCH. WASTE SITE 
EVALUATION UNIT, TORONTO. 


ISBN-0-7729-6173-5 
Closed waste site evaluation: Emsdale Landfill: a. 
MIC-91-03061/GAR 49,120 
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Optical Remote Sensing of the Atmosphere Technical 
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ics in Optical Systems Topical Meeti 
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Chlordecone impairs Na(+ )-Stimulated L-(3H)Glutamate 
Transport and Mobility of 16-Doxy! Stearate in Rat Liver 
Plasma Membrane Vesicles. 


(AFOSR-TR-91-0305) 
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Boundary Layer Parameterization for a Global Spectral 


Model. 
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AD-A234 763/1/GAR 149,520 
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Seismic Surveillance: Nuclear Test Ban Verification. 
(PL-TR-91-2049) 
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OULU UNIV. (FINLAND). ENERGY LAB. 
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OY/TEK-EL-1 
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OUTER re ENVIRONMENTS, HOUSTON, TX. 
Centauri Project: Manned Interstellar Travel. 
NOT221 59/8/GAR 
PACIFIC SOUTHWEST FOREST AND RANGE 
EXPERIMENT STATION, BERKELEY, CA. 
FSGTR-PSW-117 
Monitoring Environmental Change with Color Slides. 
PB91-198515/GAR 151,180 
FSGTR-PSW-119 
Experimental a and Ranges of the Pacific South- 
west Research Sta’ 
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—- Marbled Murrelets at Iniand Forested Sites: A 
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Proceedings of the Symposium on Sandalwood in the Pa- 
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: Variability and Chaos in 
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PETAWAWA NATIONAL FORESTRY INSTITUTE, CHALK RIVER 


PB91-198549/GAR 150,128 
PAKISTAN ATOMIC ENERGY COMMISSION, ISLAMABAD. 
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Amys -= nuclear safety and radiation protection regula- 
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PARIS-11 UNIV., ORSAY (FRANCE). 
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ms de neutrons. ae study at gas-liquid inter- 
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PAUL SCHERRER INST., VILLIGEN (SWITZERLAND). 





converters. 
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Pinwise LWR power distribution derived from nodal diffu- 
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tical modelling. 
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power distribution derived from nodal diffu- 
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velopment and validation. 
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on section uncertainty study of the NET shielding 
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PSI-83 
Batch sorption experiments with iodine, bromine, stronti- 
um, sodium and cesium on Grimsel mylonite. 
DE91622525/GAR 150,014 
PSI-85 
Dose determination of 600 MeV proton irradiated speci- 
n: 


mens. 
DE91623390/GAR 150,200 


PSI-87 
Sensitivity analysis using DECOMP and METOXA subrou- 
tines of MAAP code in modelling core concrete inter- 
action phenomena and post test calculations for ACE- 
MCCI experiment L-5. 
DE91623400/GAR 150,378 
PSI-88 
Adsorption of Cs(sup + ), Sr(sup 2+ ) and Ni(sup 2+ ) 
nistic model. 


on bitumen: a mechai 
DE91623216/GAR 150,274 
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Pinwise LWR power distribution derived from nodal diffu- 
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Pinwise LWR power distribution derived from nodal diffu- 
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velopment and validation. 
Dee 1602740/GAR 150,373 
PEAT, MARWICK AND PARTNERS, TORONTO (ONTARIO). 
ISBN-0-7729-3267-0 
factors and data requirements for water withdraw- 
and effluent charges. 

Mist |272/GAR 149,158 
PENNSYLVANIA DEPT. OF TRANSPORTATION, 
HARRISBURG. BUREAU OF BRIDGE AND ROADWAY 
TECHNOLOGY. 

= of Ralumac as Wearing Course. Construction 

(FHWA/PA-89/096 + 89-61A) 

PB91-200451/GAR 148,477 

Evaluation of Recycled Hot Mix Asphalitic Concrete in 

WAPAS -89/026 + 82-05) 

PB91-200469/GAR 
PENNSYLVANIA STATE UNIV., STATE COLLEGE. 
APPLIED RESEARCH LAB. 
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Acoustic Radiation from Fluid-Loaded, Ribbed Cylindrical 

Shells Excited by Different Types of Concentrated Me- 

chanical Drives. 
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AD-A235 093/2/GAR 150,482 
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Backscattering from Rough Interfaces and the Parabolic 
AD-A235 184/9/GAR 150,485 
PSU/ARL-TR-91-004 
Wi ber-Frequency Filtering Characteristics of Com- 
pliant Layers. 
AD-A234 768/0/GAR 150,658 
TM-91-78 
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ar of Intermittent Boundary-Layer Flow: A 
leview. 

AD-A235 092/4/GAR 150,496 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. 

ow of the Gas Phase Chemistry of 
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AD-A234 839/9/GAR 148,518 

= of the Gas Phase — 
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lesults for Sons Foote prt Fuels TTP /Zecoree 
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RDX-Based Prpdaen (BLX-9). 
AD-A234 840/7/GAR 148,519 


——- Ream Atmospheres: Applications to 
N91 00977 /S/GAR 147,993 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. 
CENTER FOR ADVANCED MATERIALS. 
CAM-9002 
/ Within the Center Advanced Materials. 
Annual Report, June 1, 1000 Man. 31, 1990. 


(GRI-90/0205) 
PB91-205716/GAR 149,379 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF AEROSPACE ENGINEERING. 
Finite Element Modeling of Truss Structures with Fre- 
quency: Damping. 
N91-22345/3/GAR 151,080 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF CHEMISTRY. 
DOE/ER/14020-2 
Experimental and computation studies of polar solvation. 
report. 
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PomtOroenon! = 
(Organophosphazenes): Synth 


(AFOSR-TR-91-0426) 
‘AD-A234 917/3/GAR 148,419 
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Side Groups: Crystal Structure 
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(AFOSR-TR-91-0425) 

AD-A235 099/9/GAR 148,258 

Second-Order Nonlinear Optical Polyphosphazenes. 

(AFOSR-TR-91-0427) 

AD-A235 100/5/GAR 148,424 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF MATERIALS SCIENCE AND ENGINEERING. 


TR-18 
Advanced Processing and Properties of High Perform- 


ance Alloys. 
AD-A234 746/6/GAR 149,419 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF MECHANICAL ENGINEERING. 
Fractal Nature of Premixed Turbulent Flames. 
(AFOSR-TR-91-0349) 
AD-A234 726/8/GAR 
PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. 
MATERIALS RESEARCH LAB. 

PSU-AFOSR-91-1 
Microstructure, Por 
tionships of Caicium- 
(AFOSR-TR-91-0257) 
AD-A235 191/4/GAR 149,327 


oe TRANSPORTATION INST., UNIVERSITY 


148,517 


Mechanical Property Rela- 
Sihcate-Hydrate. 


PTI-9106 
e of a Methodology to Identify and Correct 
Slippery 
(FHWA/PA-90-002-+ 88-06) 
PB91-200683/GAR 
PENNSYLVANIA UNIV., PHILADELPHIA. DEPT. OF 
MATERIALS SCIENCE AND ENGINEERING. 

Plasticity of Single Crystalline AI3X Intermetallic Com- 

pounds. 

(AFOSR-TR-91-0453) 

AD-A234 699/7/GAR 150,593 
PETAWAWA NATIONAL FORESTRY INSTITUTE, CHALK 
RIVER (ONTARIO). 

ISBN-0-662-17602-2 
Petawawa National Forestry Institute: Program review 


1988-89. 
MIC-91-03200/GAR 149,991 
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ISBN-0-662-18210-3 
Growth and yield of black spruce ecosystems in the On- 
tario Clay Belt: Implications for forest management. 
MIC-91-03252/GAR 149,993 
ISBN-0-662-18486-6 
Canada’s Timber R 


.C.). 
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SSC-FO41-4/1989E 

Petawawa National Forestry Institute: Program review 


1988-89. 
MIC-91-03200/GAR 149,991 
bag Sank wie 1/99-1990E 
Growth and yield of black spruce ecosystems in the On- 
tario Clay Belt: Implications for forest management. 
MIC-91-03252/GAR 149,993 
PETROLEUM ASSOCIATION FOR CONSERVATION OF 
THE CANADIAN ENVIRONMENT, OTTAWA (ONTARIO). 
Petroleum Association for Conservation of the Canadian 
Environment: Annual review 1988. 
MIC-91-03198/GAR 
PHILIPS LABS., BRIARCLIFF MANOR, NY. 
PL-11-CR90-1116-PHASE-3 
in and Fabrication of a Lon 
Cooler for Space Application. Phase 
N91-22614/2/GAR 
PHILLIPS LAB., EDWARDS AFB, CA. 
PL-TR-91-3001 
Effects of Space Debris on Solar Propulsion. 
AD-A235 257/3/GAR 
PL-TR-91-3002 
Engine Cycle Analysis for a Particle Bed Reactor Nuclear 
jock 


Rocket. 
AD-A235 258/1/GAR 148,552 
PL-TR-91-3014 
Parametric Studies of ae Plasma Focus for Fusion 
Space Propulsion with D - 
AD-A234 278/3/GAR 
PHILLIPS LAB., HANSCOM AFB, MA. 
PL-TR-91-2066 
Electrodynamic, Thermal, and Energetic Character of In- 
tense Sun-Aligned Arcs in the Polar Cap. 
AD-A234 858/9/GAR 
PL-TR-91-2067 
Reexamination of the O(3P yields 1D) Excitation Rate by 
Thermal Electron impact. 
AD-A234 859/7/GA 
PL-TR-91-2068 
oe Climatic Design Requirements in the Age of 


Tailoring. 
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yt agg mt v= 1-3) Formation and Vibrational Relax- 
ation in Electron-irradiated Ar/N2/H2. 
(PL-TR-91-2077) 
AD-A235 389/4/GAR 
PL-TR-91-2081 
Electric Field Measurements During Supercharging 
Events on the MAIMIK Rocket Experiment. 
AD-A235 ieee 148,018 
PL-TR-91-208; 
Were Solar mann Observed by Neutron Monitors on 
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AD-A235 289/6/GAR 147,966 
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Study 7 a a! 1972 Solar Proton Events: A Flux In- 
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-Life Stirling Cycle 
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Analysis of a Expansion and Surge Development. 
(AFOSR-TR-91-0457) 
AD-A235 287/0/GAR 148,017 
Ab Initio Molecular Dynamics Simulations of Surfaces 
and Interfaces. 
AD-A235 315/9/GAR 150,604 
———. of | Simultaneous Chatanika and Millstone Hill 
with lonospheric Model Pre- 


148,019 


150,910 


148,885 


148,133 





dhoten 
AD-A2 A235 365/4/GAR 
STAATLICHE MATERIALPRUEFUNGSANSTALT, 
STUTTGART (GERMANY, F.R.). 
MPA-12/1988 
ne of the structural formation, toughness and 
weg of the heat affected zone by means of weld sim- 
lated specimens of 1% CrMoV steel. Final report. 
DES1779604/ GAR 149,396 
STANFORD LINEAR ACCELERATOR CENTER, CA. 
CONF-891104-1-Rev 
Active personnel dosimeter: APFEL enterprises super- 
heated drop detector. Revision. 
DE91011761/GAR 


7 910373-1 


Physics analysis tools. 
DE91011752/GAR 
CONF-9009123-70 
nergy stabilization for the SLC scavenger beam. 
DE91011760/GAR 
CONF-9010271-4 
Attaining high luminosity in linear e(sup + )e(sup (minus)) 
colliders. 
DE91011759/GAR 150,739 
CONF-9011192-2 
Jazelle: History, status and future plans. 
DE91011754/GAR 
CONF-9103166-1 
oe gauge coupling constants in supersym- 
metry superstring theory. 
DE91011751/GAR 150,736 
SLAC-PUB-5122-Rev 
Active personnel dosimeter: APFEL enterprises super- 
heated drop detector. Revision. 
DE91011761/GAR 149,750 
SLAC-PUB- —~ 
Energy stabilization for the SLC scavenger beam. 
DE91011760/GAR 
SLAC-PUB-5346 
—— high luminosity in linear e(sup + )e(sup (minus)) 


Beet 011759/GAR 150,739 
SLAC-PUB-5504 
Jazelle: History, status and future plans. 
DE91011754/GAR 
SLAC-PUB-5520 
Physics analysis tools. 
DE91011752/GAR 
SLAC-PUB-5527 
Non-harmonic gauge coupling 


metry and superstri 
DE91011751/GAR 


149,750 


150,737 


150,740 


150,738 


150,740 


150,738 


150,737 





SLAC-366 
DEPOT database: Reference 
tions of the various subfiles and their elements and uses. 


DE91011763/GAR 
STANFORD UNIV., CA. 
NAS 1.26:184156 
Ultra High Resolution XUV a 
tached Payload for the Space Station Fr 4 
(NASA-CR- 184156) 
N91-22365/1/GAR 
NAS 1.26:188116 
Analysis of Routine Communication in the Air Traffic Con- 
trol System. 
(NASA-CR- 188116) 
N91-22475/8/GAR 
UHRXS-90-2 
Ultra High Resolution XUV Spectrohel ~¥ An At- 
tached Payload for the Space Station Fr 
(NASA-CR-184156) 
N91-22365/1/GAR 150,928 


STANFORD UNIV., CA. DEPT. OF APPLIED MECHANICS. 
High Temperature Superconducting Films and Crystals. 
'-TR-91-0443) 


(AFOS! 
AD-A235 234/2/GAR 150,603 


STANFORD UNIV., CA. DEPT. OF CHEMISTRY. 
TR-14 
Laser-Induced 
AD-A234 636/9/GA 
TR-15 
Desorption Product Yields Following Cl2 Adsorption on 
Si(111)7x7: Coverage and Temperature Dependence. 
AD-A234 635/1/GAR 148,305 
TR-17 
Comparison of H2 Desorption Kinetics from Si(111)7x7 
x1. 


and Si(100)2x 
AD-A234 634/4/GAR 148,304 


TR-18 
FTIR Studies of Water and Ammonia Decomposition on 
Silicon Surfaces. 
AD-A234 637/7/GAR 148,307 
TR-19 
ae and Decomposition of Diethylsilane on Silicon 


faces. 

AD-A234 639/3/GAR 148,309 
TR-20 

Adsorption and Desorption Kinetics for Chlorosilanes on 

Si(111)7x7. 

AD-A234 632/8/GAR 148,302 
TR-21 

Diethylsilane Decom; 

Using Transmission 

AD-A234 638/5/GAR 


TR-22 
Comparison of oe Desorption Kinetics from 
Si(111)7x7 and Si(100)2x 
148,303 


AD-A234 633/6/GAR 
Th and Experimental and Chemical Instabilities. 
(AFOSR-TR-91-0382) 
AD-A234 916/5/GAR 148,338 
STANFORD UNIV., CA. DEPT. OF GEOPHYSICS. 
Uniaxial Compressive a in Tight Gas Sandstones 
and Shales. Topical Report, March 12, 1991. 
(GRI-91/0106) 
PB91-206409/GAR 
STANFORD UNIV., CA. DEPT. OF MECHANICAL 
ENGINEERING. 
High Resolution io Flowfield Imaging of Jets. 
(AFOSR-TR-91-0410, 
AD-A235 068/0/GAR 150,495 


> Tube Study of the Reactions of NH with NO, 02, 
ai ; 


(AFOSR-TR-91-0411) 
AD-A235 068/4/GAR 148,346 
Shock Tube Study of Reactions of C Atoms with H2 and 
O02 Using Excimer Photolysis of C302 and C Atom 
Atomic Resonance Absorption Spectroscopy. 
(AFOSR-TR-91-0409) 

AD-A235 236/7/GAR 148,356 


Properties of the lodine Molecule Relevant to Laser-in- 
duced Fi in Gas Flows. 
(AFOSR-TR-91-0407) 

AD-A235 237/5/GAR 150,497 


Quantitative Imaging of Concentration of Planar Laser-in- 
duced Fluorescence. 
(AFOSR-TR-91-0406) 
AD-A235 238/3/GAR 
ang xe UNIV., CA. DEPT. OF PSYCHOLOGY. 
induced Pictorial Representations. 
(arOsh. TR-91-0284) 
AD-A234 548/6/GAR 


STANFORD UNIV., CA. DEPT. OF STATISTICS. 


TR-441 
bene By Least Squares Estimation for Aalen's Additive 


Ris 
AD-A235 250/8/GAR 149,508 
STANFORD UNIV., CA. ELECTROCATALYSIS LAB. 
DOE/PC/88914-T2 
Electrochemical abatement of pollutants NO(sub x) and 
SO(sub x) in a solid-oxide electrolyte reactor. Final 


woot 
DE91007967/GAR 148,977 


An At- 


150,928 


151,124 


ee of H2 from Si(111)7x7. 


ion on Silicon Surfaces Studied 
IR Spectroscopy. 
148,308 


150,099 





148,278 


148,102 





STANFORD UNIV., CA. HIGH TEMPERATURE 
GASDYNAMICS LAB. 
DOE/PC/79903-T7 
Optical properties of flyash. Quarterly report, October 1- 
December 31, 1990. 
DE91010547/GAR 148,527 
STANFORD UNIV., CA. SYSTEMS OPTIMIZATION LAB. 
SOL-91-4 
Lr songe Stochastic Linear Programs: 
Sampling and Be mposition. 
AD-A234 962/9/GAR 
SOL-91-5 
ares at Algorithm into a Polynomially 


Bounded 
AD-A234 961 71/GAR 149,486 


STATE UNIV. OF NEW YORK AT BUFFALO, AMHERST. 
—— and Experimental Studies of oo Nonlin- 
of Haloforms CHX3 X= F, Cl, Br, | 
(AFOSLTR: 91-0220) 
AD-A234 661/7/GAR 148,314 


Photoinduced Processes and Resonant Third-Order Non- 
linearity in Poly (3-Dodecylthiophene) Studied by Femto- 
second Time Resolved Degenerate Four Wave Mixing. 
(AFOSR-TR-91-0219) 

AD-A234 663/3/GAR 148,276 

Stimulated Rayleigh-Kerr and Raman-Kerr Scattering in a 

iquid-Core Hollow Fiber System. 

(AFOSR-TR-91-0221) 

AD-A234 664/1/GAR 150,518 
STATE UNIV. OF NEW YORK AT BUFFALO. DEPT. OF 
CHEMISTRY. 

UBUFFALO/DC/91/TR-45 

Resonance Fluorescence Spectrum of an Atom Near a 

Phase Conjugator. 

AD-A234 535/3/GAR 

UBUFFALO/DC/91/TR-46 
Pee S/o and Dispersion Relations of Excitations on 
ractal 
AD-A234 953/8/GAR 
UBUFFALO/DC/91/TR-48 
a Random-Field Ising S 


AD-A295 038/7/GAR 


UBUFFALO/DC/91/TR-49 

Polaron Ground State in a Double Heterostructure of 

Polar Crystals. 

AD-A235 037/9/GAR 150,599 
STATE UNIV. OF NEW YORK AT BUFFALO. DEPT. OF 
MECHANICAL AND AEROSPACE ENGINEERING. 

— Study of Nonlinear Dynamic System Identifi- 


Not. °22346/1/GAR 151,081 

Time Domain Modal Identification/Estimation of the Mini- 

Mast Testbed. 

N91-22347/9/GAR 151,082 
STATE =. OF NEW YORK AT BUFFALO. RESEARCH 
FOUNDATION. 


Molecular Engineering Dynamics of Electron Transport 
and 7 well tical Interaction in Langmuir-Blodgett 
Films of Or. miconductor Heterostructure. 
(AFOSR.TI 91-0246) 
0 A236 001/5/GAR 150,525 
STATENS PROVNINGSANSTALT, BORAS (SWEDEN). 
ISBN-91-7848-178-3 


Limning av Trae till Foenster: Tillverkning och Kontroll 
| ene of Wood to Windows: Production and Quality 


Assura 
148,198 


Importance 
149,487 


148,290 


148,451 





in a Ti 
150,673 


ce). 
PBO1.207803/GAR 
SP-RAPP-1990:39 


Limning av Trae till Foenster: Tillverkning och Kontroil 
—- of Wood to Windows: Production and Quality 


Assurance). 
PB91-207803/GAR 148,198 


STATENS PROVNINGSANSTALT, BORAS (SWEDEN). 
KEMISK ANALYS. 
ISBN-91-7848-272-0 

Determinations of Calorific Values of Building Materials: A 

Guide. NORDTEST Project 871-90. 

PB91-207761/GAR 

bf iat A hey 

Determinat of Calorific —— of Building Materials: A 

Guide. NOROTEST Project 871- 

PB91-207761/GAR 148,197 
STATENS VATTENFALLSVERK, AELVKARLEBY 
(SWEDEN). 

ees 
merical modelling of two-phase flow in the upper 
plenum of a BWR by a three dimensional two-fluid model. 

DE91623404/GAR 150,318 


SV-S-90-5 
Numerical modelling of two-phase flow in the upper 
plenum of a BWR by a three dimensional ede 


148,197 


DE91623404/GAR 
STATISTICAL RESEARCH, TUCSON, AZ. 
Class 3 Cultural Resources Survey of a 120-Acre Quarry 
in Clark County, Nevada. 
PB91-202804/GAR 
STATISTICS CANADA. AGRICULTURE/NATURAL 
RESOURCES DIVISION, HALIFAX (NOVA SCOTIA). 
Nova Scotia agricultural statistics, 1990. 


148,082 


CORPORATE AUTHOR INDEX 


SYSTEMS RESEARCH LABS., INC., DAYTON, OH. 


MIC-91-03151/GAR 147,936 
STATISTICS CANADA. MARITIME OFFICE, TRURO (NOVA 
SCOTIA). 


Statistics Canada. Maritime Office: Agricultural statistics, 


1 4 

MIC-91-03008/GAR 147,934 
STERLING FEDERAL SYSTEMS, INC., PALO ALTO, CA. 

FAST: A Multi-Processed Environment for Visualization of 

Computational Fluid. 

N91-23024/3/GAR 147,804 
STIFTELSEN FOER VAERMETEKNISK FORSKNING, 
STOCKHOLM (SWEDEN). 

— 2 
corre dighet i hi tt var i 
a rostfria staal. (Corrosion resistance in 
joints of high alloy stainless steels exposed to 
seawater). 

DE91772064/GAR 149,395 

STOCKHOLM UNIV. (SWEDEN). FYSISKA INSTITUTIONEN. 
ETN-91-99242 

Metals in Biology: Technical Details of Quantum Chemi- 

cal Ab Initio Calculations on Ferrous and Ferric Iron-Bis- 

Glyoxal and Iron-Bis-Dithiolene. 

N91-22700/9/GAR 149,545 

ETN-91-99243 
Transverse Momentum of Hadrons in Lepto-Production 


as a Test of L 
N91-22844/5/GAR 
ETN-91-99244 


Determination of aipha(S) from the Transverse Momenta 
pol. = Produced in Neutrino and Antineutrino Inter- 


NOt. 22845/2/GAR 


USIP-89-01 
Metals in Biology: Technical Details of Quantum Chemi- 
cal Ab Initio Calculations on Ferrous and Ferric Iron-Bis- 
Glyoxal and Iron-Bis-Dithiolene. 
N91-22700/9/GAR 149,545 


USIP-90-04 
Transverse Momentum of Hadrons in Lepto-Production 
as a Test of QCD. 
N91-22844/5/GAR 
USIP-90-07 
Determination of alpha(S) from the Transverse Momenta 
of Hadrons Produced in Neutrino and Antineutrino Inter- 
actions. 
N91-22845/2/GAR 
STRASBOURG-1 UNIV. ea CENTRE DE 
RECHERCHES NUCLEAIRI 
CRN-PN- oom 





150,820 


150,821 


150,820 


150,821 


of (sup 27)Al + (su 


barri sup 
70,72,73, 54 7o)Ge. " Dates for shape transition and 
structure effect: 
DE91744264/GAR 


150,790 
CRN-PN-9007 

Study ,o the decay modes of hot systems formed in the 

Ar + and Ar + Th reactions. 

DeS17491 14/GAR 150,794 
CRN-PN-9009 

— scattering of (sup 35)CI and (sup 37)CI on (sup 


2 Mg. 
DE91744265/GAR 150,791 


STRATEGIC AIR COMMAND, OFFUTT AFB, NE. OFFICE 
OF THE HISTORIAN. 
ICBM Abbreviations and Acronyms (Second Edition). 
PB91-193375/GAR 149,978 
STRITCH SCHOOL OF MEDICINE, MAYWOOD, IL. 
Environmental and Molecular Characterization of Sys- 
tems Which Affect Genome Alteration in ‘Pseudomonas 
aerugirosa’. Chapter 25. 
(EPA/600/D-91/1 18) 
PB91-199877/GAR 149,173 
Transduction of Linked Chromosomal Genes between 
‘Pseudomonas aeruginosa’ Strains during Incubation In 
situ in a Freshwater Habitat. 
(EPA/600/J-90/512) 
PB91-199976/GAR 149,662 


STUTTGART UNIV. (GERMANY, F.R.). FAKULTAET 5 - 
ENERGIETECHNIK. 


ET DE-mf-1 779682 
hen Verhaltens von Rueck- 
Seomieaiae unterschiedlicher Bauart. (Investigation 
into the dynamical behavior of non-return valves of differ- 
ent construction). 
DE91773682/GAR 


ISBN 3-9802130-5-6 
dy Verhaitens von Rueck- 
Seamredbenions unterschiedlicher Bauart. (Investigation 
into the dynamical behavior of non-return valves of differ- 
ent construction). 
DE91773682/GAR 149,314 


STYRELSEN FOER TEKNISK UTVECKLING, STOCKHOLM 
(SWEDEN). 





149,314 





CONF-8811363 
Catalyst ign in theory and practice. 
DE91772047/GAR 

STU-88-3452 
Catalyst design in theory and practice. 
DE91772047/GAR 

STU-89-1988 
Small uniflow scavenged two-stroke SI engine. 


DE91772045/GAR 


SUB SURFACE SURVEYS, FREDERICTON (NEW 
BRUNSWICK). 


Ice jam flood study for Simonds, phase II: Summary doc- 

ument. 

MIC-91-03080/GAR 150,137 
SUB SURFACE SURVEYS, WINNIPEG (MANITOBA). 


ee ee 
|, phase Il: Summary document. 
150,138 


148,564 


MiCor. -03086/GAR 
SVENSK KAERNBRAENSLEFOERSOERUJNING A.B., 
STOCKHOLM. 


SKB-PLAN-90 
Kostnader foer kaernkraftens radioaktiva 
Cost tor the cadiendtiv’ eanstte ben suckear poset. 
DE91622889/GAR 
SKB-TR-90-03 
Uncertainties in repository performance from i 
ability of hydraulic conductivities - statistical estimation 
and stochastic simulation using PROPER. 
DE91622840/GAR 
STRIPA-TR-90-01 
Site characterization and validation - Borehole radar in- 
vestigations stage 3. Stage 3. 
DE91622841/GAR 
STRIPA- TR- 90-06 
Prediction of inflow into the D-Holes at the Stripa Mine. 
DE91622842/GAR 150,015 
STRIPA-TR-90-07 
Site characterization and validation - coupled stress-flow 
testing of mineralized joints of 200 mm and 1400 mm 
wale the laboratory and in situ, stage 3. 
DE91622843/GAR 
—— eS 
SVF-91-1 
Svensk avfalishantering. En by yet scenarioform. 
waste 


ig A future scenario). 
DE91772032/GAR 149,115 


SVERDRUP TECHNOLOGY, INC., BROOK PARK, OH. 
E-5994 
User’s Manual for the Heat Pipe Space Radiator Design 
is Code (HEPSPARS), 
'- 187067) 
N91-22358/6/GAR 
NAS 1.26:187067 

User's Manual for the 

and A Code (HEPSPARC) 

(NASA-CR- 187067) 

N91-22358/6/GAR 151,087 

a Power System Intelligent Diagnosis and 

trol. 

N91-22781/9/GAR 150,933 

Space Communications Artificial Intelligence for Link 

Evalua’ tion Terminal (SCAILET). 

N91- 22796/7/GAR 148,590 
SVERIGES METEOROLOGISKA OCH HYDROLOGISKA 
INST., NORRKOEPING. 

SMHI- RO-13-1991 


150,016 





151,087 


pean Radiator Design 


990). 

PB91-199422/GAR 
SWEDISH ENVIRONMENTAL RESEARCH INST., 
STOCKHOLM. 

IVL-B-1016 
Effekter av luftfoeroreningar fraan vaegtrafik paa naerlig- 
gande skog. (Effects of air pollutants from road iG traffic on 
adj forests). 
91772062/GAR 

SYMBIOTICS, INC., CAMBRIDGE, MA. 
Hierarchical Distributed Control Model for Coordinating 

Intelligent Systems. 

N91- 32783/5/GAR 151,039 
SYRACUSE UNIV., NY. DEPT. OF CHEMISTRY. 

ign and Cc of Apparatus for Optical Switch 

Evaluat 

(RADC- |DC-TR-90-41 7) 
AD-A234 765/6/GAR 
SYSCON CORP., WASHINGTON, DC. 
Acquisition Shell: KASH. 


148,994 








150,520 


Reusable Knowledge 
N91-22789/2/GAR 
SYSTEMS RESEARCH Laas, ay aan OH. 


148,724 
Evaluation S d Performance 

(AESOP): A Triservice Facility for Soot Transition. 

(USAFSAM.-TP-90-26) eddie 


AD-A234 626/0/GAR 
Anthropomorphic Manikin (ADAM) 








Advanced 

Final 
(AAMRL-TR-90-023) ) 
AD-A234 761/5/GAR 


Eye and Head Response to Peripheral Targets. 
(AAMRL.-TR-89-033) 
AD-A234 958/7/GAR 


September 15, 1991 


147,808 


149,697 


CA-53 





TAO (WILLIAM) AND ASSOCIATES, ST. LOUIS, MO. 
DOE/CE/26579-T2 
of chilled water and 
of electricity at Ashley Plant. 
B1010940/GAR 148,844 
TAURUS EXPLORATION, INC., BIRMINGHAM, AL. 
Set at Bee ae ee Oe oa 
tion Project. Topical Report. ee Creek Coalbed Meth- 
ane Data Summary, December 1 
(GRI-90/0091) 
PB91-206474/GAR 
TECH-U-FIT CORP., ALEXANDRIA, VA. 
NAS 1.26:187503 
tionnaire on Sonic 
(NASA-CR- 187503) 
N91-22830/4/GAR 
TUF-90-07 


chirti 





150,102 


for 2 ao Response Ques- 


149,044 


for 8 aa Response Ques- 
tionnaire on Sonic 
(NASA-CR-187503) 
N91-22830/4/GAR 


TECHNICAL RESOURCES, INC., ROCKVILLE, MD. 


Survey of ae eee ae Se for Car- 

cinogenic Katten 1907-1068 Volume. Section 1 

(NIH/PUB-89-468) noes 
149, 


PB91-205690/GAR 


TECHNICAL UNIV. OF DENMARK, LYNGBY. LAB. FOR 
KOELETEKNIK. 


OTHE 121O) —— 
onstruktion og s' = Bae sen 8 
ling. (Evaporator cons! comma Phase 
3. and data _ 
DE91771872/GAR 148,930 


TECHNICAL UNIV. OF DENMARK, LYNGBY. LAB. FOR 
VARMEISOLERING. 


OTNompeoteret 
By pe med stor termisk kapacitet. 
(Highly ina insulated light wall elements with a high thermal 


Pe 
91771856/GAR 


DTH-LV-214 
Combined 


149,044 


148,186 


heat and moisture transfer in building con- 


structions. 

DE91771854/GAR 148,156 
TECHNICAL UNIV. OF DENMARK, LYNGBY. LAB. OF 
HEATING AND AIR CONDITIONING. 

CONF-890985-Vol.2 


fiber-burner boiler system. Vol. 2). 
DE91771891/GAR 
ISBN 87-88038-13-0 
Hey te Ace nag 2. fase. Forbrugeruniten. (Pulsat- 
be ra Second phase. Consumer unit). 
91771917/G, 


148,863 
NEI-DK-516 





Bind 2. (I 


148,157 


eatinnatat 





Bind 2. (integrated 
148,157 


ner boiler system. Vol. °2). 
Det 7 1081 /GAR 


ol) 
fibre-burner boiler system. Vol. 1). 
DE91771903/GAR 

NEI-DK-523 
ey ny 





Bind 1. (I 4 


148,159 


rarme. 2. fase. Forbrugeruniten. (Pulsat- 
Eo nso 4 ~~ phase. Consumer unit). 
91771917/GAl 148,863 


TECHNICCHER UEBERWACHUNGS-VEREIN BAYERN E.V., 
MUNICH (GERMANY, F.R.). ZENTRALABTEILUNG 
WAERME- UND RAUMLUFTECHNIK. 
pg mnt nee ol 
lest an verbesserten Solaraniagen. Schlussber- 
icht (Comparative testing of improved solar energy sys- 
tems. Final report). 

DE91773687/GAR 148,970 
TECHNION - ISRAEL INST. OF TECH., HAIFA. DEPT. OF 
BIOMEDICAL ENGINEERING. 

Oxidative Procedure for Activation of Hydroxyl-Containing 

Polymeric Carriers (Abstract Only). 

N91-22690/2/GAR 


TECHNISCH PHYSISCHE DIENST TNO-TH, DELFT 
(NETHERLANDS). 


ETDE/NL-mf-0706020 


149,542 





VA114. Deel 2: Technische 
Soe. (Building simulation program VA114. Part 
DE90706020/GAR 148,150 

ETDE/NL-mf-0706021 
Gebouwsimulatie programma VA114. Deel 1: Program- 
— (Building simulation program VA114. 
DE90706021/GAR 

NOVEM-89-081 
Gebouwsimulatie yo ge VA114. Deel 1: Pri 
. tie. (Building simulation program V. 114. 

‘art 1). 
DE90706021/GAR 

NOVEM-89-082 

Gebouwsi 


148,151 


148,151 


programma VA114. Deel 2: Technische 


imulatie 
cms (Building simulation program VA114. Part 
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CORPORATE AUTHOR INDEX 


DE90706020/GAR 
TECHNISCHE oe meng AACHEN (GERMANY, F.! A). 

Gerichtete E; Waessrigen Loesungen (Direc- 

tional Solidification p eatin Solutions). 

N91-22903/9/GAR 150,637 
TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 

ETN-91-99186 
| rr Alti Data Pr 


Not -22360/2/GAR 





1g: From Theory to Prac- 
150,031 
ISBN-90-6275-653-0 
_— Altimeter Data Processing: From Theory to Prac- 
N91-22360/2/GAR 150,031 
ISBN-90-6275-666-2 
od Pyrolysis Effects on Hybrid Rocket and Solid Fuel 
Peg, -205930/GAR 148,576 
Exchange Currents in Low-Energy Nucleon Capture by 


ite. 
91-199257/GAR 
Fly Ash P. in 
91-205765/GAR 148,193 
Implementation and Analysi RT, ne ~ pau 
Processor for ing the Navier-Stokes Equations. 
PB91-205815/GAR 150,515 
Phase Shifting Speckle Interferometry. 
PB91-205864/GAR 150,547 
TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
AFD. DER ELEKTROTECHNIEK. 
1R-90-1 
= may rag oe = CMOS One-Dimensional Unilateral It- 


PBT: 91199981704 M1/GAR 148,619 
IR-90-02 
Test Report. DDTC. CODEG (Navstar/GPS Goldcode 


Generator). 
PB91-199158/GAR 148,811 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 

DEPT. OF APPLIED _ 
ISBN- ay stan dS 

gh Optimal Control of Rigid Manipulators. 
PBS91-205732/GAR 

epee eneseee 63-2 

Improvement of Speech intelligibility in Noise. Develop- 

ment and Evaluation of a New Directional Hearing Instru- 

ment Based on Array Technology. 148,182 


150,836 


149,307 


PB91-205740/GAR 


ISBN-90-9003926-0 
Esti a of Macro Velocity Models by Wave Field Ex- 


trapola’ 

PB91-205757/GAR 150,097 
TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
DEPT. OF MINING AND PETROLEUM ENGINEERING. 

Sharp Interface Modeling for Steam Drive Recovery of 


Oil. 
PB91-199109/GAR 150,088 


Competition between ae and Waterdrive for the 
Recovery of Low Viscosity Oil 
PB91-199117/GAR 150,089 


Chemical a Perea Characteristics of Coal and 


Overburden ’ 
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Tonowro AREA TRANSIT OPERATING AUTHORITY 
). 


Toronto Area Transit Operating Authority (Ont.): Annual 
report 1989-90. 
MIC-91-03211/GAR 
TORONTO AREA WATERSHED MANAGEMENT 
STRATEGY STEERING COMMITTEE (ONTARIO). 
Humber sewershed combined sewer overflow study. 
MIC-91-03276/GAR 49,160 
TORONTO BOARD OF EDUCATION. RESEARCH 
SERVICES (ONTARIO). 
ISBN-0-88881-213-2 
Potential and actual effects of word processing on stu- 
dents’ creative writing process. 
MIC- 191-09286/GAR 
TRANSDUCER RESEARCH, INC., NAPERVILLE, IL. 
Fundamental Accuracy of a Microcalorimeter for the Con- 
tinuous Measurement of the BTU Content of Natural Gas. 
Final Report, November 1989-October 1990 
(GRI-91/0087, GRI-91/62-F) 
PB91-206375/GAR 
TRANSLATION BUREAU. TERMINOLOGY AND 
LINGUISTIC SERVICES BRANCH, OTTAWA (ONTARIO). 
ISBN-0-660-55824-6 
French nomenciature of North American birds. 
MIC-91-03320/GAR 
ISBN-0-660-55844-0 
Vocabulary of advanced ceramics. 
MIC-91-03321/GAR 
SSC-S52-2/202 
French nomenciature of North American birds. 
MIC-91-03320/GAR 
SSC-S52-2/203 
Vocabulary of advanced ceramics. 
MIC-91-03321/GAR 
TRANSPORT CANADA, OTTAWA (ONTARIO). 
ISBN-0-662-58060-5 
Canada. Transport Canada: Annual report 1988-89. 
MIC-91-03226/GAR 150,871 
SSC-T1-3/1989 
Canada. Transport Canada: Annual report 1988-89. 
MIC-91-03226/GAR 150,871 


— RESEARCH BOARD, WASHINGTON, 


151,184 


148,074 


148,916 


150,117 
149,265 
150,117 


149,265 


ISBN-0-309-04859-1 
Distortion-induced Fatigue Cracking in Stee! Bridges. 
PB91-200964/GAR 148,514 
NCHRP-336 
Distortion-induced Fatigue Cracking in Steel Bridges. 
PB91-200964/GAR 148,514 
TRANSPORTATION SAFETY BOARD, OTTAWA 
(ONTARIO). 
SSC-TU2-3/11E 
Aviation occurrence reports, issue 11. 
MIC-91-03254/GAR 
TULANE UNIV., NEW ORLEANS, LA. 
— Chloramines and Neutrophil-Mediated Cyto- 


xici 

(ar A-TR- 91-0432) 

AD-A235 137/7/GAR 149,792 
UKAEA ATOMIC ENERGY ESTABLISHMENT, WINFRITH 
(ENGLAND). CHEMISTRY DIV. 

AEA-D and R-0010 
te of ion exchange resins in cement. Final 
April 1988-June 1989. 
DES 1622834/GAR 
—_- M-2622 
erosol-foam interaction experiments. 
DE91622615/GAR 
AEEW-R-2548 

Analysis and comparison of the ions present in the pore 

water of different cement systems. 

DE91622836/GAR 

AEEW-R-2555 

Characterization of a condensation-type monodisperse 

aerosol generator (MAGE). 

DE91622242/GAR 148,376 

AEEW-R-2558 
Penetration of aerosols through fine capillaries. 
DE91622709/GAR 
AEEW-R-2617 
Polytec optical aerosol analysers: laboratory intercom- 
n 


parison. 
0DE91622828/GAR 148,453 
CPDG-89-P311 
—- and comparison of the ions present in the pore 
er of diff it cement sy 
be91622836/GAR 150,270 


DOE-RW-90.037 
Immobilization of ion exchange resins in cement. Final 
report April 1988-June 1989. 


151,156 


150,269 


150,197 


150,270 


149,079 








DE91622834/GAR 150,269 


UKAEA ATOMIC ENERGY ESTABLISHMENT, WINFRITH 
(ENGLAND). REACTOR PHYSICS DIV. 
AEEW-R-2591 
NEACRP thermal fission product benchmark. 
DE91622188/GAR 


NEACRP-A-995 
NEACRP thermal fission product benchmark. 
DE91622188/GAR 150,778 


UKAEA ATOMIC ENERGY ESTABLISHMENT, WINFRITH 
(ENGLAND). SAFETY AND ENGINEERING SCIENCE DIV. 
AEEW-R-2457 
CLAPTRAPH - a code for calculating pressure and tem- 
perature transients in the interconnected compartments 
of a total containment enclosing a breached water reac- 
= bee — the additional feature of hydrogen ingress 
within the various compartments. 
DE 1622759/GAR 150,374 


AEEW-R-2547 
Implementation of an external thermocouple model into 
TRAC-PF1 7MOD2. 
DE91622760/GAR 150,314 


UKAEA ATOMIC ENERGY RESEARCH ESTABLISHMENT, 
Sate (ENGLAND). NON-DESTRUCTIVE TESTING 


150,778 


AERE-R-13657 
Review of Theoretical and Experimental Work on the 
ee of Ge(x)Si(1-x) Strained Layers and Superiat- 

ices with Extensive Bibliography. 
No122870/0/GAR 


UNIFORMED SERVICES —_. OF THE HEALTH 
SCIENCES, BETHESDA, M 


Molecular Studies of » Induction. 
AD-A235 326/6/GAR 


UNITED NATIONS INDUSTRIAL DEVELOPMENT 
ORGANIZATION, VIENNA (AUSTRIA). 
DP/ID/SER.A/1392 
Industrial Advisory Services and Training. Egypt. Techni- 
cal Report: Manufacturing and Testing of Medium Ten- 
sion Power les. 
PB91-207993/GAR 


UNIDO/ID/WG. page es ) 


150,622 


148,789 





of Industrial Waste Water. 


149,190 


Technical Report. 
PB91-207951/GAR 


UNIDO-I0.48(SPEC.) 
Introduction to the World of Natural Colour. 
PB91-207936/GAR 147,932 


UNITED STATES-JAPAN TASK FORCE ON SCIENTIFIC 
AND TECHNICAL INFORMATION 
Japan-U.S. Task Force on Scientific and Technical Infor- 
mation. Report of the Meeting (3rd). Held in Tokyo, 
Japan on July 15, 1991. 
PB91-213108/GAR 149,263 


UNITED TECHNOLOGIES RESEARCH CENTER, EAST 
HARTFORD, CT. 
Investigation of Hot Streak Migration and Film Cooling Ef- 
fects on the Heat Transfer in Rotor/Stator Interacting 


Flows. 
AD-A235 420/7/GAR 

UNIVERSIDAD AUSTRAL DE CHILE, VALDIVIA. 

INIS-CL-003 
Caracterizacion de los plasticos detectores de trazas nu- 
cleares de estado solido, CR-39 y LR-115 y su posible 
—. a dosimetria de neutrones rapidos y termicos. 
haracterization of plastic nuclear track detectors on 

sold state, CR-39 and LR-115 and its possibilities appli- 
cation on thermal and fast neutron dosimetry). 
DE91622619/GAR 149,755 


UNIVERSIDADE FEDERAL DO RIO DE JANEIRO (BRAZIL). 
INST. DE BIOFISICA. 


148,546 


INIS-BR-2385 
Acao citotoxica e radiosensibilizadora do azul de meti- 
leno. (Cytologic and radiosensitizing action of methylene 
blue). 
DE91622561/GAR 
UNIVERSITAET DER BUNDESWEHR MUENCHEN, 
NEUBIBERG (GERMANY, F.R.). INST. FUER 
RAUMFAH! CHNIK. 
ETN-91-99245 
Axial Response of an Amphora-Type Liquid Column. 
N91-22530/0/GAR 148,272 
ETN-91-99246 
Natural Freq ies of a Spininng Amphora-Type Liquid 
Column. 
N91-22531/8/GAR 148,273 
ETN-91-99248 
Response of a Viscous Liquid Layer around a Center- 
Core Axial Excitation in Zero-Gravity. 
N91-22532/6/GAR 
LRT-WE-9-FB-; a 
Axial Response of an Amphora-Type Liquid Column. 
N91-22530/0/GAR 148,272 
LRT-WE-9-FB-5(1990) 
Natural Frequencies of a Spininng Amphora-Type Liquid 
Column. 
N91-22531/8/GAR 
LRT-WE-9-FB-9(1990) 
Response of a Viscous Liquid Layer around a Center- 
Core Axial Excitation in Zero-Gravity. 


149,751 





148,274 


148,273 


CORPORATE AUTHOR INDEX 


N91-22532/6/GAR 148,274 


Gmanesy DE BRETAGNE-OCCIDENTALE, BREST 
Resultats Preliminaires Chimiques et Bi de la 
Campagne GASTOM 90. Modelisation de a: 
(Preliminary Chemical and Paap od Results of the 


150,391 


GASTOM 90 Campaign. Modeling of the 
PB91-199497/GA\ 


UNIVERSITIES RESEARCH REACTOR, RISLEY 
(ENGLAND). 





INIS-GB-302 
Annual ee (Universities Research Reactor, 
Risley(Eng 
DES 1623840/CAR 


UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
ANGELES. 


150,320 


Studies of Optical Beam Phase-Conjugation and Electro- 
—_ Scattering Process. 
(AFOSR-TR-91-0231) 
AD-A234 830/8/GAR 150,523 
MALEO: Modular Assembly in Low Earth Orbit. A Strate- 
for an IOC Lunar Base. 
91-22170/5/GAR 
UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
ANGELES. DEPT. OF CHEMICAL ENGINEERING. 
DOE/PC/89879-T2 
High temperature ceramic membrane reactors for coal 
liquid upgrading. Kar og a. 4 research period, June 
21, 1990-September 20, 1 
148,270 


150,881 


DE91010563/GAR 


DOE/PC/89879-T3 
High temperature ceramic membrane reactors for coal 
liquid upgrading. Quarterly report No. 5, September 21, 
1990-December 20, 1990. 
DE91010562/GAR 


UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
ANGELES. DEPT. OF CHEMISTRY. 
Design of Polymers with Semiconductor, NLO and Struc- 
tural Properties. 
(AFOSR-TR-91-0497) 
AD-A235 215/1/GAR 


UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
ANGELES. DEPT. OF ELECTRICAL ENGINEERING 
ELECTROPHYICS. 
— for the eee of Optical Computing Annual 
Technical Report 15 February 1990- 14 February 1991. 
AD ARGS 277/1/GAR 148,775 


UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
ANGELES. DEPT. OF PSYCHOLOGY. 
Integration of Neurobiological and Computational Analy- 
ses of the Neural Network Essentials for Conditioned 
Taste Aversion. 
AD-A235 164/1/GAR 


UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
a ETHEL PERCY ANDRUS GERONTOLOGY 


148,269 


148,431 


149,702 


Faculty Development for Gerontology Program Develop- 


ment. 

PB91-198689/GAR 
UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
ANGELES. LOKER HYEROCARSON RESEARCH INST. 


Cyclopre 1 of Poly( diyl)-(Z)-bu 
tenylene). Synthesis “and "Gbeiaien of 


148,081 





thviphe: 





Poly((methylphenyisilanediyl)methylenecyclopropylenemethylene). DC 


(Xn-ONA) 
AD-A235 203/7/GAR 148,429 


Synthesis and Microstructure of Poly(1-phenyl-1-sila-cis- 
pent-3-ene). 
AD-A235 204/5/GAR 
UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
apse SIGNAL AND IMAGE PROCESSING INST. 
esearch Instrumentation for Optical Computing. 


(Aros TR-91-0199) 
AD-A235 335/7/GAR 148,609 


UNIVERSITY OF SOUTHERN MISSISSIPPI, HATTIESBURG. 
Novel Liquid Crystalline Polymers as Nonlinear Optical 
Mat 


ati Ss. 
(AFOSR-TR-91-0498) 
AD-A235 371/2/GAR 148,440 


VERSITY OF | —— CORP., LARAMIE. 
WESTERN RESEARCH INS 
DOE/MC/ 11076-2972 
— evaluation of the ROPE(copyright) 


5E9100 002045/GAR 148,882 


DOE/MC/11076-2982 
Evaluation of oil shale bitumen as a Lartrli asphalt 
additive to reduce damage Pp 
DE91002062/GAR " 148,895 
UNOCAL CORP., PARACHUTE, CO. ENERGY MINING Div. 
REPT-91-1A 
UNOCAL Parachute Creek Shale Oil gS Environ- 
mental Monitori t -% Annual Report, October 1, 
1989-September 
(OSFP/PC-0023) 
PB91-198077/GAR 149,213 
Parachute Creek Shale Oil Project Monitoring Review 
Committee Meeting Report, August 9, 1990. 
(OSFP/PC-0025) 


148,430 





VALLEY FORGE LABS., INC., DEVON, PA. 


PB91-198051/GAR 
URBAN INST., WASHINGTON, DC. 
R-3839-03-02 
Payment Areas for the Medicare Fee Sched- 
ule: Alternative 
PB91-201046/GA 149,224 
R-3839-03-03 


149,211 


Assessment of the Physician Payment Review Commis- 
see tvapnent Getaieaie foals ts Gin amas tes 
PB91-200766/GAR 149,223 


R-3983-02 

Growth in 

Plica for 
PB91-193730/GAR 


URBAN INST., WASHINGTON, DC. HEALTH POLICY 
CENTER. 


UI-3839/03/02 
Pruans b+ agaapuataaaaeae anaes abmaraeaes 
mentation 
(HCFA/DF/DK-91/017A) 
PB91-155218/GAR 


UTAH UNIV., SALT LAKE CITY. CENTER FOR 
ATMOSPHERIC AND REMOTE SOUNDING STUDIES. 


Suess ee See Se ae ee 
vty ot in General Circulation Models. 
(AFOSPETE TR-9 


1-0267) 
AD-A234 751/6/GAR 148,060 
UTAH UNIV., SALT LAKE CITY. DEPT. OF CHEMISTRY. 


149,234 


in Porous Silica. age of Fluo- 
rescence from Surface-immobilized Pyrene. 
AD-A234 643/5/GAR 
TR-22-ONR 
Discrepancies in the Crystal Structures Assigned to Preci- 
pitated Zirconia. 
AD-A234 644/3/GAR 148,312 
TR-23-ONR 
Raman Spectroscopy Study of Solvation Structure in 
Acetonitrile/Water Mixtures. 
AD-A234 921/5/GAR 148,339 
TR-24-ONR 
Surface Diffusion at the Liquid-Solid Interface: Quenching 
of Fluorescence from Pyrene Covalently Bound to Methy- 


lated Silica. 
148,313 


148,311 


AD-A234 645/0/GAR 
TR-25-ONR 

Structure of Alkylated Silica Surfaces: Quenching of Fiuo- 

rescence from alently Bound Pyrene. 

AD-A234 642/7/GAR 148,310 
TR-26-ONR 

Imaging of Fluorescent and Chemiluminescent DNA Hy- 

- } * 


U a2-D 
AD-A234 641/9/GAR 149,588 


UTAH UNIV., SALT LAKE CITY. DEPT. OF PSYCHOLOGY. 
one Popout: Effects of Field Unitization and Exposure 
Duration. 
(AFOSA-TR-91-0439) 
AD-A235 067/6/GAR 
UTRECHT RIJKSUNIVERSITEIT (NETHERLANDS). 
eo 12795 
and RF ion accelerators for MeV energies. 
DE91622722/GAR 150,782 
UTRECHT RIJKSUNIVERSITEIT (NETHERLANDS). DEPT. 
OF COMPUTER SCIENCE. 


RUU-CS-89-21 
Lower Bounds for the Union-Find and the Split-Find Prob- 
lem on Pointer Machines. 
PB91-199018/GAR 


RUU-CS-89-25 
i Trees. 


Partiti 

PB91-199026/GAR 

ag neta nt 

New Upper Bounds in Klee’s Measure Problem. 

PB91-199034/GAR 

RUU-CS-89-34 
Correctness of the Two-Phase Commit Protocol. 
PB91-199042/GAR 

RUU-CS-90-9 
Merging Visibility Maps. 
PB91-199059/GAR 

RUU-CS-90-11 
Fast Algorithms for the TRON Game on Trees. 
PB91-1 7/GAR 

ag ty He 

Full 
eynots Type Is pe PTIME- ee. 

PB91-199075/GAI 

RUU-CS-90-15 
Strong Colori: of Graphs. 
PB91-199083/GAR 

VALLEY FORGE LABS., INC., DEVON, PA. 
Traffic Data ——_ for Local Transportation Agencies: 
Results of Technology Transfer. 


(WA/PAISS. O96. FHWA/PA-91/036) 
PB91-193680/GAR 150,872 
CA-57 


149,700 


148,728 
148,667 
149,483 
148,729 
148,668 
149,496 
Lower 

eesd-Fleyotte 
48,730 


149,484 


September 15, 1991 





py 5 eee TUTKIMUSKESKUS, ESPOO 

( 

ISBN 951-38-3709-2 
Puurakenteiden homehtumiseen vaikuttavat kriittiset kos- 
teus- ja laempoetilaolosuhteet. (Critical moisture and tem- 
perature conditions for mold fungi in construction). 
DE91771950/GAR 148,161 


ISBN 951-38-3744-0 


lop! 
measures in 1970-1990 in Finland). 
DE91771952/GAR 


—_ 951-38-3785-8 
Riki kin pidaettaeminen kalkki-injektiolla. Injektiotekniikan te- 
(Desulphurization by sorbent 
injection. Improvement of the efficiency of injection tech- 





beet) 771946/GAR 


ISBN 951-38-3810-2 
Hiilivetypaeaestoejen rajoittamisen tekniset ja taloudelli- 
set edelytykset. (Techno-economic assessment of VOC- 
emission reduction methods). 
DE91771947/GAR 148,991 


ISBN 951-38-3813-7 
Energiantuotannon paeaestoejen | mittaaminen. Aldehy- 
dien, ketonien ja aromaattien ja 
(Measurement of emissions from energy production. 
Sampling ard analytics of aldehydes, ketones and aro- 
matic hydrocarbons). 


DE91771953/GAR 148,993 


ISBN 951-38-3832-3 
Pinch-menetelmae laempoeenergian kaeytoen lasken- 
nassa. Perusteet. (Use of pinch-technology in the ign 
and calculation of heat exchanger networks. Principal 


theory). 
DE91771948/GAR 148,866 


— 951-38-3937-0 
kkidioksidin ja typen oksidien jatkuvatoiminen analy- 

con savukaasuista. Kalibroinnin ja naeytteenoton vaiku- 
tus. (The continuous analysis of sulphur dioxide and 
oxides of nitrogen in flue gases. Effect of calibration and 
sampling). 
DE91771951/GAR 

VTT-TIED-1134 
Energiankaeytoen tehostamistoimien kehitys vuosina 
1970-1990. (Development of the energy conservation 
measures in 1970-1990 in Finland). 
DE91771952/GAR 


VTT-TIED-1160 
Hiilivetypaeaestoejen rajoittamisen tekniset ja taloudelli- 
pew edelytykset. (Techno-economic assessment of VOC- 
mission reduction methods). 
DE91771947/GAR 146,991 
VTT-TIED-1164 
Energiantuotannon paeaestoejen mittaaminen. Aldehy- 
dien, ketonien ia — ——— ja analytiikka. 
‘om energy production. 
Sampling and anal of pO ty ketones and aro- 
matic hydrocarbons, 
DE91771953/GAR 148,993 


VTT-TIED-1182 
Pinch-menetelmae laempoeenergian kaeytoen lasken- 
nassa. Perusteet. (Use of pinch-technology in the design 
and calculation of heat exchanger networks. Principal 


theory). 
DE91771948/GAR 

VTT-TUTK-688 
Puurakenteiden homehtumiseen vaikuttavat kriittiset kos- 
teus- ja laempoetilaolosuhteet. (Critical moisture and tem- 

ature conditions for mold fungi in construction). 

DE91771950/GAR 

VTT-TUTK-702 
Rikin pidaettaeminen kalkki-injektiolla. Injektiotekniikan te- 
hokkuuden parantaminen. (Desulphurization by sorbent 
injection. Improvement of the efficiency of injection tech- 
nique). 
DE91771946/GAR 

VTT-TUTK-712 
Rikkidioksidin ja typen oksidien jatkuvatoiminen analy- 
sointi savukaasuista. Kalibroinnin ja naeytteenoton vaiku- 


tus. (The continuous analysis of sulphur dioxide and 
oxides of nitrogen in flue gases. Effect of calibration and 


DES! a7 71051 /GAR 148,992 
VALTION TEKNILLINEN TUTKIMUSKESKUS, ESPOO 
(FINLAND). LVI-TEKNIIKAN LAB. 

ISBN 951-47-3709-1 

Olio-orientoituneet energiataloudelliset analyysi- ja suun- 

nitteluohjelmistot. (Object-oriented energy economical 

analysis and designing programs). 

DE91771964/GA' 

ISBN 951-47-4041-6 
ja toimistc 

vaet toimenpideyhdistelmaet. —, saving concepts for 

blocks of flats and office buildings). 

DE91771958/GAR 

ISBN 951-95157-1-2 

Laempoeolojen vaikutus tuottavuuteen ja viihtyvyyteen 

toimistotyoessae. (Effects of air temperature and other 

indoor climate factors on work productivity). 

DE91771954/GAR 


ISBN 951-95157-2-0 
Suomalainen ilmastointijaerjestelmae. |-vaihe. (Finnish air 
conditioning system. First phase). 


CA-58 VOL. 91, No. 18 


148,990 





148,992 


148,954 





148,866 


148,161 


148,990 


148,870 





148,868 


148,867 


CORPORATE AUTHOR INDEX 


DE91771955/GAR 
ISBN 951-95157-4-7 
Epaetasaisten “<7 vaikutus viihtyvyyteen. Kir- 
= a (Effects of nonuniform thermal condi- 
nm thermal comfort. Literary survey). 
De91771965/GAR 148,871 


ISBN 951-95157-7-1 . 
Tulevaisuud i ten ilmanvaihtojaerjestel- 
maet. Yhteenvetoraportti. (Demand controlled ventilation 
systems for dwelling houses of the future. Summary 


—, 
DE91771956/GAR 148,162 
VTT-ETRR-2 
Olio-orientoituneet energiataloudelliset analyysi- ja suun- 
nitteluohjelmistot. ony ong energy economical 
analysis and designing programs). 
DE91771964/GAR 148,870 
VTT-ETRR-3 
Asuinkerros- ja toimistorakennusten energiaa saeaestae- 
vaet toimenpideyhdistelmaet. (Energy saving concepts for 
blocks of flats and office buildings). 
DE91771958/GAR 148,868 


VTT/LVIS2000-2 
Laempoeolojen vaikutus tuottavuuteen ja viihtyvyyteen 
toimistotyoessae. (Effects of air temperature and other 
indoor climate factors on work productivity) 
DE91771954/GAR 148,867 

VTT/LVIS2000-3 
pone erm ilmastointijaerjestelmae. |-vaihe. (Finnish air 

system. First phase). 
Beor719 5/GAR 

VTT/LVIS2000-5 ; 
Epaetasaisten “ -*? vaikutus viihtyvyyteen. Kir- 
jallisuuskatsaus. (Effects of nonuniform thermal condi- 
tions on thermal comfort. Literary survey). 
DE91771965/GAR 


Vise 
i t ilmanvaihtojaerjestel- 
oak = lm (Demand controlled ventilation 
systems for dwelling houses of the future. Summary 


report). 
DE91771956/GAR 148,162 


148,931 





148,931 


148,871 





VANDERBILT UNIV., NASHVILLE, TN. 


Research on Intelligent Fault Detection and Repair Advi- 


Systems. 
(AFOSR. TR-91-0499) 


AD-A235 267/2/GAR 148,719 


VANDERBILT UNIV., NASHVILLE, TN. DEPT. OF 
MECHANICAL ENGINEERING. 


NAS 1.26:188172 
Laser Raman Diagnostics in Subsonic and Supersonic 
Turbulent Jet Diffusion Flames. 
(NASA-CR- 188172) 


N91-22411/3/GAR 148,243 


VARIAN ASSOCIATES, INC., PALO ALTO, CA. 
MICROWAVE POWER TUBE PRODUCTS. 


Development of a Tactical High-Power Microwave Source 
paw Ae the Plasma Electron Microwave Source (PEMS) 
jt. 


(AFOSR- TR-91-0240) 


AD-A234 967/8/GAR 148,822 


VATTENFALL UTVECKLING A.B., AELVKARLEBY 
(SWEDEN). 


SV-VU-F-90-9 
od av ib 


med 

Hen et Benton i direktelvaermda hus. (Sieplined 

method for calculation of energy conservation through 
heat pumps in electrically heated houses). 

DE91772034/GAR 148,165 


ak het 10 





lah teri 





Ett project foer system- och 
Sapamueion inom eee eee ta me Rapport 

fraan foersta verksamhetsaaret. (Laboratory for efficient 
electricity use. A project for system and component anal- 
ysis in the heating area. Report from the first year of ac- 


tivity). 
DE91772035/GAR 148,166 


SV-VU-F-90-13 
DIOD-foenstret, an 
window, an experi 
DE91772033/GAR 

SV-VU-F-91-2 
Vaermepump i Aakeshov slott. Drifterfarenheter med klor- 
fritt koe! mye (Heat pump in the Aakeshov castle. 


ps ae | experience using chlorine free working fluid). 
91772037/GAR 148,167 


SV-VU-S-90-32 
Faeltprov och livsiaengdsstudier _villavaermepum) 
fret (Field tests and life time studies one-family 

se heat pumps 1982-1989). 
Deen 772038/GAR 

SV-VU-S-91-5 
Studier av poraeeye | i rosteldade pannor. (Studies of 

jas flow in grate fired boilers). 
E91772036/GAR 





ing. (DIOD 
148,187 





148,168 


151,168 


VEGA SPACE ———_ ENGINEERING LTD., 
HARPENDEN (ENGLA ND). 


A h for the A Based Sys- 
tems to the Production and ae o y +--4 Op. 
erations Procedures. 

N91-22254/7/GAR 150,995 


Telescience: A Scientist's Dream or an Operational 
Nightmare. 











N91-22293/5/GAR 151,028 


VEGA SPACE SYSTEMS ENGINEERING LTD., SAINT- 
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AD-A234 819/1/GAR 
AD-A234 820/9/GAR 
AD-A234 821/7/GAR 
AD-A234 822/5/GAR 
AD-A234 823/3/GAR 
AD-A234 824/1/GAR 
AD-A234 825/8/GAR 
AFOSR-88-0052 


Cornell Univ., Ithaca, NY. 
AD-A235 229/2/GAR 


AFOSR-88-0060 


North Dakota State Univ., Fargo. Dept. of Ete 
AD-A23S 320/9/GAR 


AFOSR-88-0069 

Cornell Univ., Ithaca, NY. Lab. of Atomic and Solid State 

Physics. 

AD-A235 233/4/GAR 148,355 
AFOSR-88-0074 

Virginia ——— Inst. and eee Univ., = Inter- 

disciplinary Center for Applied M 

AD-A234 130/0/GAR 150,492 
AFOSR-88-0142 


148,326 


48,262 


Baylor Coll. of Medicine, Houston, TX. 
AD-A234 749/0/GAR 

AD-A234 750/8/GAR 

AD-A234 764/9/GAR 

AD-A234 789/6/GAR 
AFOSR-88-0155 

California Inst. of Tech., Pasadena. Graduate Aeronautical 

AD-A235 278/9/GAR 148,523 
AFOSR-88-0190 


Queen’s Univ., Belfast (Northern Ireland). Dept. of Applied 

Mathematics and Theoretical Physics. 

AD-A235 253/2/GAR 148,357 
150,674 


AD-A235 255/7/GAR 
AFOSR-88-0194 


149,631 
149,517 
149,632 
149,633 


Chicago Univ., IL. 

AD-A235 061/9/GAR 
AD-A235 062/7/GAR 
AD-A235 063/5/GAR 


Univ., IL. James Franck inst. 
5 139/3/GAR 


AFOSR-88-0256 


148,344 
148,345 
150,600 


148,351 


Northwestern Univ., Evanston, IL. 

AD-A234 729/2/GAR 

AFOSR-88-0263 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Center for Envi | Hazardous Material Studies. 
AD-A234 576/7/GAR 


149,621 
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149,513 





CG-3 





AFOSR-88-0277 
Georgia Univ., Athens. Dept. of Pharmacology and Toxicol- 


AB-A295 318/3/GAR 149,799 
AFOSR-88-0285 


North Carolina State Univ. at Raleigh 
AD-A235 018/9/GAR 


AFOSR-88-0346 
Northwestern Univ., Evanston, IL. Dept. of Physics and As- 


tronomy. 
AD-A234 702/9/GAR 
APOGR-88-0006 


148,632 


150,594 


Mac: 


AD-AZ4 e30/3/GAR 
AD-A234 631/0/GAR 
AD-A234 918/1/GAR 
AD-A235 029/6/GAR 
AD-A235 101/3/GAR 
AFOSR-89-0009 
Massachusetts inst. of Tech., Cambridge. Materials Proc- 


Ss 
AD- 703/7/GAR 


AFOSR-89-0059 
Washington Univ., Seattle. Dept. of Mechanical Engineer- 


ing. 
AD-A235 002/3/GAR 149,360 
AFOSR-89-0062 


p, An 


ylvania Univ., Ph 


Semen) 
699/7/GAR 


Dept. of Chemistry. 





148,413 
148,301 
148,254 
148,421 
148,425 


150,595 





hia. Dept. of Materials Science 
150,593 


of Mechanical Engineering 
150,495 


148,346 
148,356 
150,497 
148,278 


Stanford Univ., CA. Dept 
AD-A235 065/0/GAR 
AD-A235 068/4/GAR 
AD-A235 236/7/GAR 
AD-A235 237/5/GAR 
AD-A235 238/3/GAR 
AFOSR-89-0074 
Colorado Univ. at Boulder 
AD-A234 717/7/GAR 
AFOSR-89-0075 
Carnegie-Melion Univ., Pittsburgh, PA. Dept. of Mathemat- 


ics 
AD-A234 752/4/GAR 148,675 
AFOSR-89-0076 


Stanford Univ., CA. Dept. of Psychology. 
AD-A234 548/6/GAR 


AFOSR-89-0098 
Illinois Univ. at Urbana-Champaign. Dept. of Mechanical 


and industrial + vg 
AD-A234 929/8/GAR 150,549 


AFOSR-89-0126 
New Hampshire Univ., Durham. Hans-Lukas Teuber Vision 


Lab 
AD-A235 220/1/GAR 
AFOSR-89-0 146 


Winois Univ. at Circle. Dept. of Chemistry. 
AD-A234 716/9/GAI 


148,322 
AFOSR-89-0171 


Winois inst. of Tech., Chicago ee 
AD-A234 831/6/GAR 150,659 


AFOSR-89-0175 

University of Southern California, Los Angeles. Signal and 

re 

AD- 5 335/7/GAR 148,609 
AFOSR-89-0205 

Princeton Univ., NJ. Dept. of Electrical Engineering and 

Computer Science. 

AD-A234 931/4/GAR 148,676 
AFOSR-89-0207 


Florida Univ., Gainesville. Quantum Theory Project. 
AD-A234 605/4/GAR 


pra ns 


148,323 


148,102 


149,703 


148,295 


Connecticut U Storrs. Dept. of Statistics. 
AD-A234 547/8/GAR 


AFOSR-89-0234 
Pennsylvania State Univ., University Park. Dept. of Chemis- 
Ab-A2sa 917/3/GAR 148,419 
AD-A235 099/9/GAR 148,258 
AD-A235 100/5/GAR 148,424 

AFOSR-89-0250 
o State Univ., Columb 


ition Science. 
AD Az34 925/6/GAR 
AFOSR-89-0259 


Oslo Univ. (Norway). Dept. of Geology. 
AD-A235 169/0/GAR 


AFOSR-89-0262 
Oregon State Univ., Newport. Hatfield Marine Science 


149,505 





Dept. of Computer and Infor- 


148,716 


148,751 
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AD-A234 589/0/GAR 
AD-A234 763/1/GAR 
AFOSR-89-0275 


Utah Univ., Salt Lake City. Dept. of Psychology. 
AD-A235 067/6/GAR 


AFOSR-89-0282 


Washington Univ., Seattle. 
AD-A234 648/4/GAR 


AFOSR-89-0325 
Michigan State Univ., East Lansing. Center for Environmen- 


tal Toxicology. 
AD-A235 291/2/GAR 149,796 
AD-A235 393/6/GAR 149,572 

AFOSR-89-0368 


Illinois Univ. at Urbana-Champaign. Dept. of Chemistry. 
AD-A234 695/5/GAR 148,317 


AD-A235 072/6/GAR 148,235 
AFOSR-89-0379 
Johns —— Univ., oy one MD. Dept. of Electrical En- 


Roeazee ona 014/8. waar nee 148,768 


AFOSR-69-0435 


California Univ., irvine. 
AD-A235 279/7/GAR 


pot tee 


tack Observati 
ADAZSS 266/4/GA\ 


AFOSR-89-0458 


Oklahoma State Univ., Stillwater. Dept. of ieee ' 
AD-A235 177/3/GAR 49,602 
Oklahoma State Univ., Stillwater. Dept. of Zoology 
AD-A235 362/1 

AFOSR-89-0468 


149,630 
149,520 


149,700 


148,622 


149,424 


, Westford, MA. 
148,014 


149,801 


Tulane Univ., New , LA. 
AD-A235 137/7/GAR 
AFOSR-89-0480 


Texas Univ. at Austin. 
AD-A234 995/9/GAR 


AFOSR-89-0481 


Johns Hopkins Univ., Baltimore, MD peetehtees- 
AD-A235 003/1/GAR 149,698 


AFOSR-89-0490 


Texas Univ. at San 
AD-A235 268/0/GAR 


AFOSR-89-0500 
Massachusetts inst. of Tech., Cambridge. Artificial intelli- 


| ter Lab. 
A234 700/3/GAR 148,698 
AFOSR-90-0017 


AD-A234 588/2/GAR 


149,792 


148,140 


149,704 


149,694 


tion Univ. Pittsburgh, PA. Dept. of Metallurgical 
ADPAzaS Toh 149,421 
AFOSR-90-0049 


York. Dept. of Chemistry. 


Columbia Univ., 
AD-A235 071 Ya/GAR 
AFOSR-90-0060 


Northern lilinois Univ., De Kalb., Dept. of Chemistry. 
AD-A234 879/5/GAR 


AFOSR-90-0073 


148,277 


148,417 


Massachusetts Univ., Amherst. Dept. of Psychology. 
AD-A234 754/0/GAR 149,696 
AFOSR-90-0110 


Massachusetts Univ., Amherst. Dept. of Computer and in- 
Science. 


formation 
AD-A235 015/5/GAR 149,258 
ge 


Univ 


Becta Engnowg E 


AFOSR-90-0152 
— a. of Tech., Chicago. Dept. of Metallurgical and 


No-aaas 8138/1 7OAR 149,422 
AFOSR-90-0153 


North Dakota State Univ., F: Dept. of Chemis 
AD-A235 243/3/GAR ” , 


AFOSR-90-0178 
California ns San 
ineeri Computer 
RD-a23e 732/6/GAR 
AFOSR-90-0191 


Clemson Univ., SC. 
AD-A235 219/3/GAR 


AFOSR-90-0197 
nn of Electrical and Electronics Engineers, Inc., New 


AD-A234 733/4/GAR 150,519 


Southern California, Los Angeles. Dept. of 
. 148,775 


48,260 


, La Jolla. Dept. of Electrical En- 
y 148,605 


149,488 


AFOSR-90-0204 


Wright State Univ., Dayton, OH. 


AD-A234 701/1/GAR 
AFOSR-90-0211 


Cornell Univ., Ithaca, NY. 
AD-A235 186/4/GAR 


AFOSR-90-0218 


Chicago Univ., IL. Dept. of Psychology. 
ADAS34 955/3/GAR 


AFOSR-90-0240 


Nor 


148,104 


Univ., 


Lab. 

AD-A234 615/3/GAR 

AD-A234 616/1/GAR 

AD-A234 617/9/GAR 

AD-A234 618/7/GAR 

AD-A234 677/3/GAR 
AFOSR-90-0267 





E IL. Cresap Neuroscience 
149,585 
149,664 
149,586 
149,587 
149,590 


Missouri Univ.-Rolla. 
AD-A235 031/2/GAR 
AFOSR-90-0275 


Michigan Univ., Ann Arbor. Dept. of Physics. 
AD- 876/1/GAR 


AFOSR-90-0320 


149,361 


150,672 


Aerojet Electronics Gem Div., Azusa, CA. 
AD-A235 337/ a/GA 


Al01-79EV 10220 


149,706 


Atmospheric Research, Boulder, CO. 


Nationa! Center for 
0E91010617/GAR 148,047 


ARO-MIPR-114-91 


Navy NAGA Joint inst. of Aeronautics, Mottett Field, CA. 
AD- 788/8/GAR 147,761 


ARPA ORDER-5299 


Oslo Univ Dept. of Geology. 
AD-A235 295 169/0/GAR 


ARPA ORDER-6049 


Battelle Columbus Labs., OH. Tactical Technology Center. 
AD-A235 028/8/GAR 150,468 


ARPA ORDER-6808 


148,751 


Generali Atomics, San Diego, CA. 
AD-A234 773/0/GAR 


ARPA ORDER-9520 
Massachusetts Inst. of Tech., Cambridge. Dept. of Materials 
Science and Engineering . 
AD-A235 019/7/GAR 150,526 
ARPA-3882 
National inst. of Standards and roetay (NEL), Gaith- 


en S di Eh 
PB91- 2 148,821 


ASC-87 14009 


ace National Lab., IL 
91011112/GAR 


ATO3-76SF7 1053 


149,350 





149,471 


General Atomics, San Diego, CA. 
DE91010427/GAR 


BCRS PROJ. AO-1.4 
Begeleidingscommissie 
lands). 
NO1-22667/0/GAR 

BCRS PROJ. AO-2.22 
lands). 
N91-22611/8/GAR 

BCRS PROJ. OP-1.24 
B id a 
lands). 
N91-22485/7/GAR 

BCRS PROJ. OP-1.29 
Begeleidingscommissie 
lands). 
N91-22680/3/GAR 

BCRS PROJ. OP-2.3 


150,341 


Remote 


lands). 
N91-22612/6/GAR 
BCRS PROJ. TE-1.18 
a ici 
lands). 
N91-22547/4/GAR 
BCRS PROJ. TO-1.19 
Begeleidingscommissie 
lands). 
N91-22666/2/GAR 
BMFT-01-QV-89873 


Bonn Univ. (Germany, 
N91-22901/3/GAR 


BMVG-T/RF41/E0010/E 14 
Boelkow-Blohm G.m.b.H., Munich (Germany, 


F.R.). 
N91-22118/4/GAR 147,791 


FR). 








DA PROJ. 1L1-61102-AH-45 
National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91-22566/4/GAR 149,317 


DA PROJ. 1L1-62211-A-47-A 


Cincinnati Univ., OH. 
N91-22562/3/GAR 149,316 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 

N91 22a02/2/GAR 149,374 
149,318 


N91-22570/6/GAR 
DA PROJ. 1. 1-66211-A-47-A 
National Aeronautics and Space Administration, Cleveland, 


OH. Lewis Research Center. 
N91 22868/0/GAR 147,823 


DAAA15-86-C-0115 
bow Inc., Torrance, CA. 
A235 166/6/GAR 
DAAA15-88-D-0010 


Weston (Roy F.), inc., West Chester, PA. 
AD-A234 570/0/GAR 


DAAB10-87-C-0053 
Symbiotics, Inc., Cambridge, MA. 
N91-22783/5/GAR 

DAAE07-87-C-R006 
General yom , Troy, Mi. Land Systems Div. 
AD-A234 /3/GAR 


AD-A234 999/1/GAR 
DAAHO01-88-C-0131 


149,929 


148,561 
148,562 


Battelle Columbus Labs., OH. Tactical Technology Center. 
AD-A235 028/8/GAR 150,468 
DAAK70-87-C-0043 
Research inst., San Antonio, TX. Belvoir Fuels 
Facility. 


ubricants Ri 
AD-A234 930/6/GAR 148,560 
DAAK70-88-0-0014 


Science tions International Corp., McLean, VA. 
AD-A234 795/3/GAR 148, 


DAALO1-88-C-0845 


Battery Engi Inc., Hyde Park, MA. 
AD-A235 303/8/GKR 


DAAL03-87-G-0003 


Wichita State Univ., KS. 
N91-22428/7/GAR 


N91-22429/5/GAR 
N91-22431/1/GAR 
DAAL03-87-K-0007 


= ' Ann Arbor. Dept. of Electrical E . 
AD-A235 329/0/GAR 48302 


DAAL03-87-K-0037 
Florida Atlantic Univ., Boca Raton. Dept. of Mechanical En- 


0-A239 775/5/GAR 147,760 


DAALO03-87-K-0049 
Michigan Univ., Ann Arbor. Dept. of Materials Science and 


E 

AD-A235 328/2/GAR 150,605 
DAAL03-87-K-0102 

Alberta Univ., Edmonton. Dept. of Statistics and Applied 

AD-A234 787/0/GAR 149,507 


DAALO3-87-K-0119 


Raytheon Co., Waltham, MA. Special Microwave Devices. 
AD-A234 847/2/GAR 148,746 


DAAL03-87-K-0125 
Princeton Univ., NJ. Dept. of Civil Engineering and Oper- 
esearch. 


ations 
148,791 


149,444 
149,445 
149,446 


Ri 
AD-A235 400/9/GAR 
DAAL03-88-K-0089 
Wayne State Univ., Detroit, Mi. Inst. for Manufacturing Re- 
search. 
AD-A234 708/6/GAR 149,359 
DAAL03-88-K-0197 


Lawrence Livermore National Lab., CA. 
0DE91011534/GAR 


DAALO3-89-C-0002 


North Carolina Univ. at Chapel Hill. Dept. of Geology. 
AD-A234 688/0/GAR 149,404 


DAALO3-89-G-0119 
wr Ay of America, Washington, DC 
AD-A235 098/1 
DAALO3-89-K-0024 
Groat School of Mines, Golden. Dept. of Mathematics 
er 
AD-A234 707/8/GAR 150,668 
DAAL03-90-G-0035 


Powe Society of America, Washington, DC. 
A235 095/7 


DAALO3-88-K-0197 
Lawrence Livermore National Lab., CA. 


150,502 


148,066 


CONTRACT/GRANT NUMBER INDEX 


DE91011533/GAR 
DACW29-88-D-0121 

Goodwin (R. Christopher) and Associates, Inc., New Orie- 

ans, \. 

AD-A234 783/9/GAR 
DAMD17-83-C-3251 


Q dai 


Univ. 
AD-A235 045/2/GAR 
AD-A235 046/0/GAR 
say stg ay 


sh Stevens, Inc., Detroit, 
AD AZS4 671/6/GAR 


DAMD17-85-C-5135 
Texas Univ. Health Science Center at San Antonio. Dept. of 
Pharmacology. 
AD-A234 712/8/GAR 149,826 
DAMD17-85-C-5172 
London School of Hygiene and Tropical Medicine (Eng- 
AD A235 422/3/GAR 149,668 
AD-A235 423/1/GAR 149,669 
DAMD17-86-C-6036 


Minnesota Univ.-Duluth. 
AD-A234 662/5/GAR 


DAMD1 cineca 


150,501 


148,068 





, MA. Dept. of Chemistry. 
149,523 


149,600 


149,785 


149,589 


Massachusetts U Medical Center, Worcester. 
AD-A234 922/3/GAR 


DAMD17-86-C-6261 
pi wen ry Corp., Rockville, MD. 
AD-A234 838/1/GAR 


DAMD17-87-C-7007 


Auburn Univ., AL. 
AD-A235 047/8/GA\ 


AD-A235 048/6/GAR 
DAMD17-87-C-7030 


Texas Univ. Medical Branch at Galveston. 
AD-A235 026/2/GAR 


DAMD17-87-C-7098 


Indiana Univ. at Bloomington. 
AD-A235 214/4/GAR 


DAMD17-87-C-7102 


Washington Univ., St. Louis, MO. 
AD-A235 022/1/GAR 


AD-A235 023/9/GAR 
eee 


149,639 


of Physiology and 


Washi St. Louis, MO. 
AD-A23: 020/S/GAR 


AD-A235 021/3/GAR 
AD-A235 024/7/GAR 
AD-A235 040/3/GAR 
AD-A235 041/1/GAR 
AD-A235 042/9/GAR 
AD-A235 043/7/GAR 
DAMD1 mie 1 a 


149,651 
149,652 
149,640 
149,599 
149,680 
149,653 
149,654 


Washington, DC. Dept. of oe. 
AD.- 5 5 314/2/GAR 
DAMD17-87-C-7169 
Hebrew Univ., Jerusalem (Israel). 
AD-A235 425/6/GAR 
DAMD17-87-C-7170 
Brandeis Univ., Waltham, MA. Dept. of Chemistry. 
AD-A235 045/2/GAR 
AD-A235 046/0/GAR 
DAMD17-87-C-7173 
Duke Univ. Medical Center, Durham, NC. 
AD-A234 622/9/GAR 
DAMD17-87-C-7210 


Hawaii Univ., Honolulu. 
AD-A235 311/8/GAR 
DAMD17-87-C-7235 


i Univ., IL. Dept. of Medicine. 
AD Atos O70 670/8/GAR 
DAMD17-88-C-8014 


149,771 


Johns Hopkins Univ., Baltimore, MD. 
AD-A234 997/5/GAR 
DAMD17-88-C-8105 
Memorial Sloan-Kettering Cancer Center, New York. 
AD-A235 300/1/GAR 
DAMD17-88-Z-8037 
Baylor Coll. of Medicine, Houston, TX. 
AD-A234 975/1 
DAMD17-88-Z-8042 
Korea Univ., Seoul (Republic of Korea). Inst. for Viral Dis- 


eases. 
AD-A235 000/7/GAR 149,563 


DAMD17-89-C-9026 
California Univ., Davis. 


149,570 


149,597 


DI-0-CS-30-06 140 


AD-A234 849/8/GAR 
DAMD17-89-C-9032 


California Univ., San Diego, La Jolla. 
AD-A235 106/2/GAR 


DAMD17-89-C-9037 


Alabama Univ. in Birmingha: 
AD-A235 299/5/GAR 


DAMD17-89-C-9050 


149,783 


Battelle Memorial Inst., Columbus, OH. 
AD-A234 710/2/GAR 


AD-A234 713/6/GAR 
DAMD17-89-C-9060 

Scot , Aberdeen (England). 

AD ADSs 77 770/6/GAR - 
DAMD17-89-Z-9038 


Karolinska Inst., Stockholm (Sweden). 
AD-A234 711/0/GAR 


AD-A235 044/5/GAR 
DAMD17-90-C-0019 


SRI International, Menio 
AD-A235 281/3/GAR 


DASG60-88-C-0013 


149,675 
149,827 


Park, CA. 


Automated Sciences Group, Inc., Huntsville, AL. 
AD-A234 679/9/GAR 
DASG60-89-C-0055 
Automated Sciences Group, Inc., Huntsville, AL. 
AD-A234 679/9/GAR 
DASG60-89-C-0145 
Alabama Univ. in Huntsville. School of Engineering. 
AD-A234 647/6/GAR 


DASG60-90-C-0061 


149,975 


Science Research Lab., Inc., Somerville, MA. 
AD-A235 120/3/GAR 
DE-AC02-76CH-00016 
Brookhaven National Lab., Upton, NY. 
N91-22144/0/GAR 
N91-22145/7/GAR 
DE-AC05-840R21400 
Oak Ri National Lab., TN. Environmental Sciences Div. 
PB91-1 /GAR 149,175 
DE-AC07-761D-01570 
Idaho National Engineering Lab., idaho Falls. 
N91-22791/8/GA\ 
DE-AI05-850R21569 
National Bureau of Standards (IMSE), Gaithersburg, MD. 


Div. 
PB91-204172 
DE-AI05-850R21584 
National Inst. of Standards and La -~p (NEL), Gaith- 
. Mi Engineering Div. 
PB91- 02978 149,310 


DE-AI05-89ER 14044 
a Inst. of Lng ae and Wetnatgy (NEL), Boulder, 


PB91-203646 — ee 150,654 
DE-AT03-89ER-40492 

lowa State Univ., Ames. 

N91-22836/1/GAR 
DE-FG02-85ER 13396 

Carnegie-Melion Univ., Pittsburgh, PA. Management Sci- 

ences Hesearch Group. 

AD-A235 060/1/GAR 149,465 
DE-FG02-87ER 13720 


National Inst. of Standards and Technology (NML), Boulder, 


CO. Quantum Physics Div. 
PB91-204016 150,546 


DFG-RA-335/5-1 


Technische Hochschule Aachen (Germany, F.R.). 
N91-22903/9/GAR 


DHHS-90AT0368/01 
California State Univ., Long Beach. Long Beach Founda- 
tion, 


PB91-208074/GAR 148,101 
DHHS-90AM0323 


llinois Dept. on Aging, Springfield. 
PB91-198598/GA 


PB91-198606/GAR 


DHHS-90-AM-0343/01 
North Carolina Dept. of Human Resources, Raleigh. Div. of 


peor 193557/GAR 151,175 


DHHS-90-AT-042701 
University of Southern California, Los Angeles. Ethel Percy 
Andrus Geront Center. 
PB91-198689/GA 148,081 
DI-0-CS-30-06 140 


Statistical Research, Tucson, AZ. 
PB91-202804/GAR 


148,553 
148,554 


148,725 


149,349 





150,816 


150,637 


151,178 
151,179 


148,082 
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DI-14-08-0001-G- 1656 


North Carolina Univ. at Chapel Hill. Dept. of Geography. 
PB91-206656/GAR 149,558 


Di-14-08-001-G1721 


Eastman Kodak Co., Rochester, NY. Federal Systems Div. 
PB91-206649/GAR 149,187 


DK 


Los Alamos National Lab., NM. 
DE91011435/GAR 


DL-99-9-48 18-98-037-01 


Metrica, Inc., The Woodlands, TX. 
PB91- 197897/GAR 


DOE-AC05-840R21400 
Oak =~ National Lab., TN. 
NUREG/CR-5565/GAR 
DTCG23-85-C-20074 


Ship Structure Committee, Washington, DC. 
PB91-193458/GAR 


DTCG23-88-C-20030 


Ship Structure Committee, Washington, DC. 
PB91-201343/GAR 


DTCG23-88-R-20020 


Ship Structure Committee, Washington, DC. 
PB91-193441/GAR 


DTCG23-89-C-20008 
Analytic Sciences Corp., Reading, MA. 
AD-A235 225/0/GAR 
AD-A235 226/8/GAR 

DTCG39-89-R-808 12 


oT is Aircraft Co., Long Beach, CA. 
34 785/4/GAR 
DTFH61-88-Z-00039 


Scientex Corp., Washington, DC. Engineering Systems Div. 
PB91 50127 F/GAR 151,161 


PB91-201285/GAR 151,162 
DTFH61-89-C-00003 


Resource Consultants, Inc., Fort Collins, CO. 
PB91-198788/GAR 


yn roar 


nessee Univ., Knoxville. Dept. of Geological Sciences. 
i ter-vrd 194001 /GAR 48,491 


EPA-R-813138 
South Carolina Univ., Columbia. Dept. of Environmental 
Health Sciences. 
PB91-206839/GAR 
EPA-T-901776-01-0 


Duxbury (Dana) and Associates, Andover, MA. 
PB91-206607/GAR 


EPA-U-913-260-01-0 


Johns Hopkins Univ., Washington, DC. School of Advanced 
International Studies. 
PB91-206334/GAR 149,132 


EPA-U-913-362-01-0 


Lyndon B. Johnson School of Public Affairs, Austin, TX. 
PB91-206300/GAR 149,186 


EPA-U-913265-01-0 


Nebraska Univ.-Lincoln. Dept. of Civil Engineering. 
PB91-206789/GAR 


EPA-U-913266-01-0 


John F. Kennedy School of Government, Cambridge, MA. 
PB91-206326/GAR 149,023 


EPA-U-913270-01-0 


Michigan Univ., Ann Arbor. School of Natural Resources. 
PB91-206771/GAR 149,134 


EPA-U-913271 


Brigham Young a Provo, UT. 

PB91-206292/GAR 
EPA-U-913352-01-0 

North — Univ. at Chapel Hill. Dept. of Environmental 

Scienc ae 

PB91 206318/GAR 
EPA-68-02-4378 


Radian Corp., Research Triangle Park, NC. 
PB91-206219/GAR 


EPA-68-02-4444 


Northrop Services, Inc., Research Triangle Park, NC. 
PB91-199844/GAR 149,016 


EPA-68-02-4450 
9 Technology Services Corp., Research Triangle Park, 
PB91-199901/GAR 
PB91-200253/GAR 
PB91-200303/GAR 
EPA-68-02-4456 


Environmental Health Research and Testing, Inc., Research 
Triangle Park, 
PB91-200246/GAR 


EPA-68-02-4701 
Acurex Corp., Research Triangle Park, NC. 
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149,535 


148,112 


150,334 


150,414 


150,415 


150,413 


150,148 
150,149 


150,404 


148,505 


149,059 


149,133 


149,188 


149,022 


149,038 


149,020 


149,035 
149,054 
149,055 


149,808 


CONTRACT/GRANT NUMBER INDEX 


PB91-156802/GAR 
EPA-68-03-3409 


Vista Research, Inc., Mountain View, CA. 
PB91-206912/GAR 


EPA-68-03-3413 


IT Environmental om, Inc., Cincinnati, OH. 
PB91-206243/GAR 


EPA-60-CO-0036 


E Inc., Exton, PA. 
PB91- 208 193/GAR 149,130 


EPA-68-D-90170 


ICF, Inc., Fairfax, VA. 
PB91-183566/GAR 


EPA-68-D0-0106 


149,008 


148,918 


149,131 





149,093 


Inc., Research Triangle Park, NC. 


Northrop Services, 
PB91-199844/GAR 149,016 
ESA-7627/88/NL/DG 


Computer Resources International A/S (Denmark). 
N91-22786/8/GAR 


ESA-8186/89/D/IM(SC) 


Intecs Sistemi + Rome (italy). 
N91-22258/8/GAR 


ye a 


Computer Resources International A/S (Denmark). 
N91 Dees /erGan 


ESTEC-8122/88/NL/MAC 


151,040 


150,892 


150,994 





Computer Ri | A/S (D 
N91-22225/7/GAR 
F04611-87-C-0029 

Forward Unlimited, Malibu, CA. 

N91-22140/8/GAR 
ee 

Olin h Co. 

AD ADSS 28 230/6/GAR 
F04701-88-C-0089 


Aerospace Corp., El Segundo, CA. Engineering Group. 
AD-A235 082/5/GAR ™ 148,633 


Aerospace Corp., El Segundo, CA. Lab. Operations. 
AD-A235 199/7/GAR 


F04704-90-C-0033 


Quest Integrated, Inc., Kent, WA. 
AD-A234 628/6/GAR 


F11624-88-D-0001 
ications International Corp., O'Fallon, IL. 


150,886 


148,539 





d, WA. 
148,537 


148,772 


149,262 


Science Applicat 
AD-A234 585/8/GAR 149,844 


AD-A234 594/0/GAR 
AD-A234 604/7/GAR 
AD-A234 848/0/GAR 
AD-A235 283/9/GAR 
AD-A235 306/8/GAR 
F19628-84-K-0032 


Clarkson Univ., Potsdam, NY. Div. of Research. 
AD-A235 174/0/GAR 


F19628-85-C-0002 


National Aeronautics and Space Administration, Hampton, 
VA. Langley Research Center. 
N91-22102/8/GAR 151,123 


F19628-88-C-0014 


Mission Research Corp., Nashua, NH. 
AD-A235 372/0/GAR 


F19628-88-C-0190 


149,845 
149,846 
149,850 
149,868 
149,869 


151,091 


147,968 


Arcon on. Waltham, MA. 
AD-A235 331/6/GAR 
F19628-88-K-0001 
Oregon State Univ., Corvallis. Dept. of Atmospheric Sci- 


ences. 
AD-A235 310/0/GAR 148,026 
F19628-88-K-0004 


Lowell Univ., MA. Center for Atmospheric Research. 
AD-A235 148/4/GAR 


F19628-89-K-0026 


Michigan Univ., Ann Arbor. Space Physics Research Lab. 
AD- 744/1/GAR 148,010 


F19628-90-C-0002 


Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
AD-A234 836/5/GAR 148,767 


AD-A235 165/8/GAR 148,695 
AD-A235 345/6/GAR 148,720 
AD-A235 364/7/GAR 148,803 
AD-A235 395/1/GAR 150,432 
AD-A235 396/9/GAR 148,755 
AD-A235 404/1/GAR 150,530 

F19628-90-C-0048 
~ ccna and Environmental Research, Inc., Cambridge, 
AD-A234 792/0/GAR 148,037 


F19628-90-K-0029 
Lowell Univ., MA. Center for Atmospheric Research. 


148,584 


48,580 


AD-A235 173/2/GAR 
F30602-85-C-0008 


Northeast Artificial Intelligence Consortium, Syracuse, NY. 
AD-A234 880/3/GAR 148, 


AD-A234 881/1/GAR 
AD-A234 882/9/GAR 
AD-A234 883/7/GAR 
AD-A234 884/5/GAR 
AD-A234 885/2/GAR 
AD-A234 886/0/GAR 
AD-A234 887/8/GAR 
AD-A234 888/6/GAR 
AD-A234 889/4/GAR 
AD-A234 890/2/GAR 
AD-A234 891/0/GAR 
AD-A234 892/8/GAR 
AD-A234 893/6/GAR 
AD-A234 894/4/GAR 
AD-A234 895/1/GAR 
AD-A234 896/9/GAR 
AD-A234 897/7/GAR 
F30602-87-D-0093 


BBN Systems and Technologies Corp., Cambridge, MA. 
AD-ADSS. 333/2/GAR 148,608 


F30602-87-D-0094 


SRI International, Menlo Park, CA. 
AD-A234 793/8/GAR 


AD-A234 974/4/GAR 
F30602-88-D-0025 


Rensselaer Poiytechnic Inst., Troy, NY. 
AD-A235 403/3/GAR 


F30602-88-D-0027 


Syracuse Univ., NY. Dept. of Chemistry. 
AD-A234 765/6/GAR 


F336 15-85-C-0535 


Systems Research Labs., Inc., Dayton, OH. 
AD-A234 761/5/GAR 


F336 15-85-C-0541 


Systems Research Labs., inc., Dayton, OH. 
AD-A234 958/7/GAR 


F336 15-85-C-4503 


Krug Life Sciences, San Antonio, TX. 
AD-A234 714/4/GAR 


re” 


BBN , Inc., Canoga Park, CA. 
AD-ADSS 7 766/4/GAR 


ge ee 
hey no oll Services Co., Seattle, WA. Advanced 
Tecmelogy Corer 147,826 
F336 15-87-C-0610 


Texas Univ. Health Science Center at San Antonio. 
AD-A234 747/4/GAR 


F336 15-87-D-0601 


Systems Research Labs., Inc., Dayton, OH. 
AD-A234 626/0/GAR 


F33615-87-D-0627 


Texas A and M Research Foundation, College Station. 
AD-A235 134/4/GAR 49,736 


F336 15-87-D-4023 


Radian Corp., Sacramento, CA. 
AD-A235 247/4/GAR 


F336 15-88-C-2908 
Texas A and M Univ., College Station. Turbomachinery 
AD-A235 336/5/GAR 
F336 15-88-C-5404 


148,013 


148,700 
148,701 
148,702 
148,703 
148,704 
148,705 
148,706 
148,707 
148,708 
148,709 
148,606 
148,710 
148,711 
148,712 
148,713 
148,714 
148,715 


147,808 


149,697 


149,828 


149,041 


149,735 


149,768 


149,144 


148,544 





ort by space and El ics Co., Seattle, WA. 
AD- 748/2/GAR 48,754 
F336 15-88-C-5509 
Hughes Aircraft Co., El Segundo, CA. Electro-Optical and 
Data yay Group. 
AD-A235 223/5/GAR 148,790 
F33615-89-0603 


Krug Life Sciences, San Antonio, TX. 
AD A235 399/3/GAR 


F33615-89-C-0603 


Krug Life Sciences, San Antonio, TX. 
AD A234 579/1/GAR 


F49620-85-C-0144 
North Carolina Univ. at Chapel Hill. Center for Stochastic 


Processes. 
AD-A234 650/0/GAR 


F49620-86-C-0010 
Wisconsin Univ.-Madison. Dept. of Chemistry. 


149,778 


149,765 


149,506 





AD-A234 685/6/GAR 
AD-A235 029/6/GAR 
AD-A235 101/3/GAR 
AD-A235 317/5/GAR 

F49620-86-C-0096 
Nebraska Univ. Medical Center, Omaha. Dept. Of Pharma- 
AD-AS35 375/3 
AD-A235 391/0 

F49620-86-C-0100 


Texas Univ. at Austin. Center for Structure and Reactivity. 
AD-A235 401/7/GAR 148,282 


F49620-87-C-0024 


Alaska Univ., Fairbanks. Geophysical Inst. 
AD-A234 668/2/GAR 


AD-A235 332/4/GAR 
F49620-87-C-0042 


State Univ. of New York at Buffalo, Amherst. 
AD-A234 661/7/GAR 


AD-A234 663/3/GAR 
F49620-87-C-0097 


State Univ. of New York at Buffalo. Research Foundation. 
AD-A235 001/5/GAR 150,525 


F49620-87-C-0100 
Northern lilinois Univ., De Kalb., Dept. of Chemistry. 
AD-A234 879/5/GAR 148,417 


wena of Southern California, Los Angeles. Dept. of 


Chemistry. 
AD-A235 215/1/GAR 148,431 
F49620-87-C-0108 


Harris Lae Melbourne, FL. Government Aerospace Sys- 
tems Div. 
AD-A234 774/8/GAR 151,054 


F49620-87-K-0002 


SRI International, Menlo Park, CA. 
AD-A235 087/4/GAR 


AD-A235 088/2/GAR 
AD-A235 089/0/GAR 
F49620-87-K-0007 


SRI International, Menlo Park, CA. 
AD-A235 269/8/GAR 


AD-A235 270/6/GAR 

AD-A235 287/0/GAR 

AD-A235 365/4/GAR 
F49620-87-K-0011 


California Univ., Los Angeles. Dept. of Materials Science 
and Engineering. 
AD-A235 030/4/GAR 


F49620-88-C-0002 


York Univ., Downsview (Ontario). 
AD-A234 866/2/GAR 


F49620-88-C-0003 
Nielsen Engineering and Research, Inc., Mountain View, 


AD-A234 992/6/GAR 
F49620-88-C-0004 


Stanford Univ., CA. Dept. of Applied Mechanics. 
AD-A235 234/2/GAR 


F49620-88-C-0007 


AeroChem Research Labs., Inc., Princeton, NJ. 
AD-A235 007/2/GAR 


F49620-88-C-0016 


General Electric Corporate Research and Development, 
Schenectady, NY. Biological Sciences Branch. 
AD-A234 910/8/GAR 149,522 


F49620-88-C-0027 


148,415 
148,421 
148,425 
148,280 


149,802 
149,803 


148,009 
150,006 


148,314 
148,276 


148,347 
148,348 
148,349 


148,015 
148,016 
148,017 
148,019 


150,598 


148,139 


150,494 
150,603 


148,520 


University of Southern California, Los Angeles. 
AD-A234 830/8/GAR 
F49620-88-C-0032 


Minnesota Mining and Mfg. Co., St. Paul. Biosciences Lab. 
AD-A234 911/6/GAR 148,418 


F49620-88-C-0035 
Po eeergpeny + see of Tech., Cambridge. Dept. of Materials 


Science and Engineering. 
AD-A235 019/7/GAR 150,526 
F49620-88-C-0036 


150,523 


WEA, Cambridge, MA. 
AD-A234 772/2/GAR 
F49620-88-C-0048 


Aerodyne Research, Inc., Billerica, MA. 
AD-A235 309/2/GAR 


F49620-88-C-0068 
University of Southern Mississippi, Hattiesburg. 
AD-A235 371/2/GAR 

F49620-88-C-0092 


Potomac Photonics, Inc., Lanham, MD. 
AD-A234 771/4/GAR 


F49620-88-C-0098 
Colorado Univ. at Boulder. 


150,918 


148,363 


148,440 


150,521 
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AD-A235 190/6/GAR 
F49620-88-C-0102 
Varian Associates, Inc., Palo Alto, CA. Microwave Power 


ube ; 
AD-A234 967/8/GAR 
F49620-88-C-0131 
California Univ., Berkeley. Dept. of Mech 


147,765 


148,822 


FG02-90ER6 1033 


DE91011011/GAR 
FG02-84ER 13282 

——— Cambridge. Dept. of Chemi- 

DE91 (010262/GAR 148,526 
FG02-85ER 13455 


149,071 





” 150,417 


AD-A234 903/3/GAR 
F49620-89-C-0007 
Florida Agricultural and Mech 


Dept. of Physics. 
AD-A234 665/8/GAR 
F49620-89-C-0023 


Tennessee Univ., Knoxville. 
AD-A235 319/1/GAR 


F49620-89-C-0031 
ae International, Thousand Oaks, CA. 


ter. 
AD-A234 926/4/GAR 
F49620-89-C-0038 


Royal Ni Council for Scientific and Industrial Re- 
ee 
AD-A234 533/8 148,749 


ee 


Virginia Polytechnic Inst. and State Univ., Blacksburg. 
NOT. 2318/8 GAR 


F49620-89-C-0064 





Univ., Tallahassee. 
148,315 


Science 
149,325 


50,894 


Roch Univ., NY. 
DE91010914/GAR 
FG02-85ER53198 
pesiarratrcaaseen Oto res 
DE91011762/GAR 
FQ02-85ERS3212 


Univ.-Madi it. of Physics. 
DE91011426/GAR - 


per eeoe 





Delaware Lewes. Coll. of Marine Studies. 
DES1011148/GAR 


FG02-86ER 13473 


Colorado Univ. at Boulder. 
DE91010935/GAR 


oes 


148,064 


149,431 


Iniv., Evanston, IL. Dept. of Chemistry. 


Northwestern 
DE91 O10396/GAR 148,369 


FQ02-00ER 13612 





Puerto Rico Univ., Mayaguez. of General E 
AD-A234 973/6/GAR- —_ 


~ 149, 400 
remanenocens 


and Whitney Aircraft Group, West Palm Beach, FL. 
AD ALSS 994/2/GAR 149, 


F49620-89-C-0078 
General Atomics, San Diego, CA. 
AD-A234 773/0/GAR 

F49620-89-C-0082 


Massachusetts Inst. of Tech., Cambridge. 
N91-22325/5/GAR 


F49620-90-C-0021 


State Univ. of New York at Buffalo, Amherst. 
AD-A234 664/1/GAR 
F49620-90-C-0035 
Computer Aided Planning and Scheduling, Inc., Atlanta, GA. 
AD-A234 753/2/GAR 149,848 
F49620-90-C-0054 


Inc., Elmsford, NY. 
A235 025/4/GAR 


vanstianiah 


Geltech, Inc., Alachua, FL. 
AD-A235 426/4/GAR 


F49620-90-C-0057 
ng Environmental Simulations and Operations, Inc., 
roy, NY. 
AD-A235 417/3/GAR 148,063 
a. 


149,350 
151,069 


150,518 


148,823 


150,470 


Scientific Ri ch Associates, Inc., Glastonbury, CT. 
AD-A235 298/7/GAR 148,801 


FCO7-85NV10425 — 


Louisiana Survey, Baton Rouge. 
DE91010735/GAR 


yt 


Oak Ridge National Lab., TN. 
DE91010811/GAR 


FC21-86MC11076 
University of Wyoming Research Corp., Laramie. Western 
esearch Inst. 
DE91002045/GAR 148,882 
DE91002062/GAR 148,895 
FC22-83FE60149 
an Inst. for Petroleum and Energy Research, Bartles- 
DES1002226/GAR 150,062 
FC22-91PC90547 


Environmental Research Corp., Irvine, CA. 
Bee tto0d84/GAR 148,841 


FDA-223-88-2124 
Federation of American Societies for Experimental Biology, 
PB91-198150/GAR 147,991 
Federation of American imental Biology, 
Bethesda, MD. Life Sciences ico ae 
PB91-198143/GAR 149,729 
FDA-223-89-6021 


Dialysis Ma t, Inc., Conifer, CO. 
PB91-196949/GAR 


FG01-88CE26579 


Tao (William) and Associates, St. Louis, MO. 
DE91010940/GAR 


FG01-89CE21032 
Princeton Univ., NJ. Center for Energy and Environmental 
Studies. 


148,924 


150,531 


148,131 


148,844 





Univ. apolis. Medical School. 
DED 10108367 GAN 


FG02-86ER 13522 
Ohio State Univ., Columb 
DE91010704/GAR 


FG02-86ER 13547 


be er ee oh a Dept. of Chemistry. 
FG02-86ER 13583 


Dept. of Agr 





148,364 


Rensselaer Polytechnic Inst., Troy, NY. Dept. of om. 
DE91010728/GAR 


FG02-86ER45247 
Cincinnati Univ., OH. 
DE91010850/GAR 

FG02-87ER45311 


Thayer School of Engineering, Hanover, NH. 
DE91010256/GAR os 


FG02-87ER60570 
Colorado Univ. at Boulder. inst. of Arctic and Alpine Re- 
search. 
DE91010933/GAR 
FG02-88ER 13903 
Purdue Univ., Lafayette, IN. Dept. of Botany and Plant Pa- 
DE91010726/GAR 149,530 
FG02-88ER 13978 
Indiana Univ. Foundation, Bloomington. Biogeochemical 
Labs. 
DE91011489/GAR 150,012 
FG02-88ER25053 
New York Univ., NY. Courant Inst. of Mathematical Sci- 
ences. 
DE91011069/GAR 149,470 
FG02-88ER60656 


New York Univ., NY. Dept. of Cell Biology. 
DE91010939/GAR 


FG02-88ER60675 


Mount Sinai School of Medicine, New York. 
DE91010922/GAR 


FG02-89ER 14020 
Pennsylvania State Univ., University Park. Dept. of Chemis- 
try. 
DE91010356/GAR 
FG02-89ER 14079 
Colorado School of Mines, Golden. Center for Wave Phe- 
nomena. 
DE91011042/GAR 150,068 
FG02-89ER60848 
Michigan State Univ., East Lansing. Dept. of Crop and Soil 
Scier ices. 
DE91010748/GAR 149,658 
FG02-89ER60872 
Ohio State Univ., Columbus. Dept. of Mechanical Engineer- 


ing. 
De9101 1038/GAR 


149,427 


150,398 


149,740 


148,368 


149,573 





Ohio State Univ. Ri 
DE91011070/GAR 
FG02-90ER6 1009 
Columbia Univ., New York. 
DE91011020/GAR 
FG02-90ER6 1033 


Boston Univ., MA. Dept. of Chemistry. 
DE91011022/GAR 


149,574 
149,744 


148,126 
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FG02-90EW00003 
Maryland Univ., Baltimore. Dept. of Environmental Health 


and Safety. 
DE91010363/GAR 149,065 


FG03-86ER60495 


California State Univ., Long Beach. Molecular Ecology Inst. 
DE91011218/GAR 149,534 


FG03-89ER 14037 


California Univ., Davis. 
DE91011005/GAR 


FG03-89ER60901 
California Univ., Berkeley. Dept. of Physics. 
DE91011199/GAR 

FG05-80ET53088 


Texas Univ. at Austin. Inst. for Fusion Studies. 
DE91011522/GAR 


DE91011832/GAR 
FG05-85ER40219 


North Carolina Univ. at Chapel Hill. Dept. of Physics. 
DE91010744/GAR 


FG05-87ER 13711 
Texas A and M Univ., College Station. Center for Tectono- 


physics. 
DE91010741/GAR 
FG05-87ER25048 


Texas Univ. at Austin. 
DE91011430/GAR 


FG05-88ER 13950 


North Carolina Univ. at Chapel Hill. 
DE91010742/GAR 


FG06-80ET34046 


Battelle Pacific Northwest Labs., Richland, WA. 
DE91011127/GAR 


FG07-851D 12608 


Purdue Univ., Lafayette, IN. 
DE91010693/GAR 


DE91010698/GAR 
FGO08-85NV 10461 


Clark Univ., Worcester, MA. Center for Technology, Envi- 
ronment, and Development. 
DE91010650/GAR 150,233 


Department of Energy, Carson City, NV. Nevada Nuclear 
Waste Project Office. 
DE91010602/GAR 


DE91010605/GAR 
DE91010607/GAR 
DE91010611/GAR 
DE91010612/GAR 


Nuclear Assurance Corp., Norcross, GA. 
DE91011015/GAR 


FG09-84ER 13296 


South Carolina Univ., Columbia. Dept. of Chemistry. 
DE91010622/GAR 


FG09-85ER60376 


North Carolina State Univ. at Raleigh. Dept. of 
Earth and Atmospheric Sciences. 
DE91011030/GAR 


FG09-87ER13811 


Georgia Univ. Research Foundation, Inc., Athens. 
DE91010620/GAR 


FG09-88ER 13901 


Georgia Univ., Athens. Dept. of Biochemistry. 
DE91011031/GAR 


FG22-86PC90526 


Lehigh Univ., Bethlehem, PA. 
DE91008202/GAR 


FG22-87PC79910 


Yale Univ., New Haven, CT. Depi. of Chemistry. 
DE91011280/GAR 


DE91011284/GAR 
FG22-87PC79926 


Lehigh Univ., Bethlehem, PA. Dept. of Chemistry. 
DE91010917/GAR 


FG22-88PC88914 


Stanford Univ., CA. Electrocatalysis Lab. 
DE91007967/GAR 


FG22-88PC88915 


Colorado Univ. at Boulder. 
DE91011310/GAR 


FG22-88PC88920 


Idaho Univ., Moscow. 
DE91011298/GAR 


FG22-89BC 14425 


Geological Survey of Alabama, University. 
DE91011033/GAR 


FG22-89BC 14447 
New Mexico Petroleum Recovery Research Center, So- 


corro. 
DE91002233/GAR 


CG-8 


147,873 


149,552 


150,566 
150,163 


150,683 


150,010 


147,926 
147,927 


150,228 
150,229 
150,230 
150,231 
150,232 


150,241 


148,264 


Marine, 


150,399 


148,531 


149,532 


148,883 


148,906 
148,907 


148,890 


149,659 


150,067 


150,063 
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FG22-89BC 14483 


Oklahoma ae Survey, Norman. 
DE91008931/GA\ 


FG22-89PC89760 
Clark Atlanta Univ., GA. Research Center for Science and 
Technology. 
DE91010544/GAR 

FG22-89PC89762 
North Carolina Agricultural and Technical State Univ., 
Greensboro. Dept. of Chemical Engineering. 
DE91011302/GAR 

ip ci 


is Southern Univ., Houston. Dept. of Chemistry. 
beat 010551/GAR 


FG22-89PC89773 


Massachusetts Inst. of Tech., Cambridge. 
DE91011308/GAR 


FG22-89PC89774 


pon mene ll Inst. of Tech., Cambridge. Dept. of Chemi- 
cal Engineeri 
DE91010561/G 


jin 
Texas A and M Univ., College Station. Dept. of Chemical 
pee. 
DE91009486/GAR 148,899 
FG22-89PC89864 


North Dakota Univ., Grand Forks. Energy and Environmen- 
tal Research Center. 
DE91008201/GAR 


FG22-90PC90284 


Alabama Univ., University. Dept. of Chemistry. 
DE91010609/GAR 


FG22-90PC90302 
Oklahoma State Univ., Stillwater. School of Chemical Engi- 
neering. 
DE91010499/GAR 

GRI-5084-238-1302 
Pennsylvania State Univ., University Park. Center for Ad- 
vanced Materials. 
PB91-205716/GAR 

GRI-5086-235-1393 


Air Products and Chemicals, Inc., Allentown, PA. 
PB91-206433/GAR 


GRI-5086-260-1249 
Yale Univ., New Haven, CT. Dept. of Chemical cents 
148,536 


150,008 
148,886 


148,908 
49,150 


148,909 


148,530 


148,896 


148,904 
148,884 


149,379 
149,402 


PB91-206391/GAR 
GRI-5086-260-1326 


Texas A ee M . College Station. Dept. of Comm. 
PB91-206417/GAR 148,8: 


GRI-5086-260-1398 


international Fuel Cells Corp., South Windsor, CT. 
PB91-206615/GAR 


GRI-5086-293-1339 


IT Research Inst., Chicago, IL. 
PB91-206763/GAR 


GRI-5087-214-1457 


Taurus Exploration, Inc., Birmingham, AL. 
PB91-206474/GAR 


GRI-5087-214-1544 


Texas Univ. at Austin. Bureau of Economic Geology. 
PB91-206425/GAR 


Ome ae 


Connecticut Univ., Groton. Marine Sciences Inst. 
PBt "206458/GAR 


GRI-5087-293-1462 
Eaton Corporate R h 
er, WI. 


Cent 
PBS. 194308/GAR 


GRI-5089-211-1842 


Stanford Univ., CA. Dept. of Geophysics. 
PB91-206409/GAR 


GRI-5089-222-1878 


Institute of Gas Technology, Chicago, IL. 
PB91-206623/GAR 


GRI-5089-260-1861 


Texas A and M Univ., College Station. 
PB91-206466/GAR 


GRI-5089-260-1892 


Transducer Research, Inc., Naperville, IL. 
PB91-206375/GAR 


GRI-5090-212-1992 
Colorado School of Mines, Golden. Dept. of Petroleum En- 
ineering. 
'B91-206367/GAR 
HCFA-500-85-0050 


Abt Associates, Inc., Cambridge, MA. 
PB91-193466/GAR 


PB91-193474/GAR 
PB91-193482/GAR 
PB91-193490/GAR 


a 


148,946 


150,102 


150,100 


150,038 





and Di 


150,101 


148,916 


150,098 


149,235 
149,236 
149,237 
149,238 


PB91-193532/GAR 
PB91-193540/GAR 

HFCA-500-89-0050 
Health Economics Research, Inc., Waltham, MA. 
PB91-200774/GAR 

HRSA-240-89-0022 
Levine Associates, Inc., Rockville, MD. 
PB91-201426/GAR 

1OP-TK-86-A035 
Technische Univ. Eindhoven (Netherlands). 
N91-22452/7/GAR 

MDA903-85-C-0030 
RAND Corp., Santa Monica, CA. 

AD-A235 187/2/GAR 


MBASOS-06-C-01 39 


149,343 


148,071 


t Inst., 





AEPADS« | SSO/SGAR. 
MDA903-85-C-0327 


Klein Associates, Yellow Springs, OH. 
AD-A234 877/9/GAR 


pig 


ND Corp., Santa Monica, CA. 
AD-A2SS TT5/7/GAR 


MDA903-86-C-0066 


Research Triangle Inst., Research Triangle Park, NC. 
AD-A234 928/0/GAR 


aie 


capa Sciences, Inc., Fort Rucker, AL 
AD ADS 249/0/GAR 


MDA903-89-C-0003 


Institute for Defense Analyses, Alexandria, VA. 
AD-A235 339/9/GAR 


MDA903-90-C-0004 


RAND Corp., Santa Monica, CA. 
AD-A235 185/6/GAR 


MDA903-90-C-0006 


Logistics Management Inst., Bethesda, MD. 
AD-A234 564/3/GAR 


AD-A235 162/5/GAR 
AD-A235 163/3/GAR 149,864 
AD-A235 201/1/GAR 149,259 
National Aeronautics and Space Administration, Washing- 
N9i-22995/1/GAR 
MDA972-88-K-0001 


Southern Methodist Univ., Dallas, TX. 
AD-A234 782/1/GAR 


MIPR-CEORP-ED-90-48 


Army Engineer 0 gee Experiment Station, Vicksburg, 
IS. Geotechnical Lab. 
AD-A235 416/5/GAR 


MIPR-90MM0522 


Brooke Army Medical Center, Fort Sam Houston, TX. 
AD-A234 902/5/GAR 149,677 


NO1-EY-6-2116 
Wisconsin Univ.-Madison. Dept. of Ophthalmology. 
PB91-198648/GAR 

N00014-79-C-0472 


Scripps Institution of Oceanography, La Jolla, CA. 
AD-A235 066/8/GAR 


N00014-80-C-1116 
Northwestern Univ., Evanston, IL. Dept. of Materials Sci- 
AD-A235 103/9/GAR 

N00014-82-K-0280 
Pittsburgh Univ., PA. Dept. of Chemistry. 
AD-A235 009/8/GAR 


Pittsburgh Univ., PA. Surface Science Center. 
AD-A235 011/4/GAR 
N00014-82-K-0612 


Colorado State Univ., Fort Collins. Dept. of Chemistry. 
AD-A235 307/6/GAR 49,251 


N00014-82-M-0061 
San Diego State Univ., CA. 
AD-A235 254/0/GAR 
N00014-83-K-0450 


California Univ., Santa Barbara. Inst. for Polymers and Or- 
anic Solids. 
D-A235 192/2/GAR 


N00014-84-C-0134 


Woods Hole Seemeapeaie Institution, MA. 
AD-A235 271/4/GA 


N00014-84-G-0201 


York Univ., North York (Ontario). Dept. of Chemistry. 
AD-A234 601/3/GAR 


AD-A234 602/1/GAR 
AD-A234 603/9/GAR 


148,120 


149,949 


149,842 


149,961 


151,111 


148,750 


148,741 


149,583 


50,420 


149,392 


148,341 


148,342 


150,389 


150,601 


150,421 


148,292 
148,293 
148,294 





N00014-84-K-0671 
Michigan Univ., Ann Arbor. 
AD- 651/8/GAR 

N00014-84-K-0713 


G inst. of Tech., Atlanta. 
AD ALES 1 172/4/GAR_ 


screened 


149,622 


150,484 


Scripps Ins‘ of Oceanography, La Jolla, CA. 
AD-A235 0 088/8/GAR 


AD-A235 132/8/GAR 
AD-A235 133/6/GAR 
N00014-85-K-0198 
ie-Melion Univ., Pittsburgh, PA. Management Sci- 
ences Research Group. 
AD-A235 060/1/GAR 


AD-A235 381/1/GAR 
pay me «el 


150,420 
150,405 
150,403 


149,465 
149,469 


New Orleans Ui LA. Dept. of Chemistry. 
AD-A235 21 3/6/GAR 


N00014-86-C-2272 


Texas Research Inst., inc., Austin. 
AD-A234 791/2/GAR 


N00014-86-K-0153 


California Univ., Los Angeles. Dept. of Civil Engineer 
AD-A234 680/7/GAR ™ 140,418 


N00014-86-K-0290 
lilinois Univ. at Urbana-Champaign. 
AD-A234 952/0/GAR 
AD-A234 954/6/GAR 
N00014-86-K-0381 
Pennsylvania State Univ., University Park. Dept. of Materi- 
Is Science ng ing. 
AD-A234 746/6/GA\ 149,419 
N000 14-86-K-0450 
California Univ., Santa Barbara. 
AD-A235 032/0/GAR 
AD-A235 064/3/GAR 
N00014-86-K-0685 
Massachusetts Inst. of Tech., Cambridge. Artificial Intelli- 
=— Lab. 
D-A235 085/8/GAR 
N00014-87-C-0515 


Grace (W.R.) and Co., Columbia, MD. 
AD-A234 951/2/GAR 


By pon ete 


nt-Doherty Geological Observatory, Palisades, NY. 
ADA A235 245/8/GAR 150,419 


N00014-87-K-0129 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Computer 


Science. 
PB91-199059/GAR 
N00014-87-K-0307 


Maryland Univ., College Park. 
N91-22721/5/GAR 


N00014-87-K-0326 
Washington Univ., Seattle. Dept. of Mechanical Engineer- 
it 


AB-A295 286/2/GAR 149,363 
N00014-87-K-0495 
California Univ., Berkeley. Dept. of Chernistry. 
AD-A235 297/9/GAR 
N00014-87-K-0698 


Michigan Univ., Ann Arbor. Dept. of Aerospace ee 
AD-A235 109/6/GAR 48,521 


N00014-87-K-0809 


California Univ., Los Angeles. 
AD-A234 987/6/GAR 


N00014-88-C-0714 
General Atomics, San Diego, CA. 
AD-A234 620/3/GAR 
N00014-88-J-1030 


Dalhousie Univ., Halifax (Nova Scotia). 
AD -AGSS 110/4/GAR 


N00014-88-K-0059 


California Univ., San Francisco. 
AD-A234 755/7/GAR 


N00014-88-K-0075 


Northern Illinois Univ., De Kalb., Dept. of Chemistry. 
AD-A235 260/7/GAR 


N00014-88-K-0084 
Missouri Univ.-St. Louis. Dept. of Physics. 
AD-A234 841/5/GAR 
N00014-88-K-0115 


Brigham Young Univ., Provo, UT. Dept. of Chemistry. 
AD-A234 915/7/GAR 148,337 


N00014-88-K-0239 


Texas A and M Univ., College Station. Dept. of ree 
AD-A235 284/7/GAR 


N00014-88-K-0304 
Educational Testing Service, Princeton, NJ. 


148,352 


148,733 


148,103 
148,629 


148,422 
148,423 


149,294 


150,460 


148,668 


148,649 


148,362 


150,591 


149,656 


149,518 


148,358 


150,524 


CONTRACT/GRANT NUMBER INDEX 


AD-A235 285/4/GAR 
partir er 


148,072 


Northwestern Univ., Evanston, IL. Dept. of Chemistry. 
AD-A235 167/4/GAR 148,259 


NO0014-88-K-0487 
Massachusetts Inst. of Tech., Cambridge. Artificial intelli- 


Riv aase 086/6/GAR 148,634 
N00014-88-K-0591 
Cornell Univ., Ithaca, NY. 
N91-22752/0/GAR 
N00014-88-K-067 1 
Michigan Univ., Ann Arbor. Coll. of Literature, Science, and 


the Arts. 

AD-A234 769/8/GAR 149,623 
N00014-88-K-0731 

Massachusetts Inst. of Tech., Cambridge. Dept. of Chemis- 


Ab-A235 055/1/GAR 

AD-A235 056/9/GAR 

AD-A235 057/7/GAR 
N000014-88-K-01777 


Oak Ri National Lab., TN. 
DE91010777/GAR 


N000 14-88-R-0330 


Case Western Reserve Univ., Cleveland, OH. Dept. of Ma- 
cromolecular Science. 
AD-A235 102/1/GAR 


N00014-89-C-0104 
ae poems J. Watson Research Center, 
AD A2S4 73 736/7/GAR 
AD-A234 737/5/GAR 
AD-A234 738/3/GAR 
AD-A234 739/1/GAR 
AD-A234 959/5/GAR 
AD-A234 960/3/GAR 
N00014-89-C-0305 


Program Resources, Inc., Frederick, MD. 
AD-A234 950/4/GAR 


pee scoen 2238 


icrion Corp., Peabody, MA. 
AD-AZ3S 004/9/GAR 


NO0014-89-C-6027 


Consultants Choice, Inc., Atlanta, GA. 
AD-A235 112/0/GAR 


N00014-89-F-0002 
—_— Inst. of Standards and Technology, Gaithersburg, 


AD-A234 964/5/GAR 
gre 


Woods Semaraestie Institution, MA. 
AD Az34 rhe 1/GAI 


NO00014-89-J-1128 


Purdue Univ., Lafayette, IN. 
AD-A235 111/2/GAR 


N00014-89-J-1207 


—= Inst. of Tech., Cambridge. Research Lab. of 
lectri 
AD-A234 863/9/GAR 


N00014-89-J-1219 


Scripps Institution of Oceanography, La Jolla, CA. 
AD-A235 157/5/GAR 


N00014-89-J-1238 


Pennsylvania State Univ., University Park. 
AD-A234 839/9/GAR 


AD-A234 840/7/GAR 
N00014-89-J-1296 
University of Southern California, Los Angeles. Dept. of 


Psychol 
149,702 


149,285 


148,343 
148,255 
148,256 


149,411 


148,426 


Yorktown 


148,793 
148,794 
148,795 
148,796 
148,340 
148,798 


149,596 
148,800 


150,396 


150,480 
150,426 


148,350 


150,671 
150,418 


148,518 
148,519 


y 5 
AD-AZ35 464/ 1/GAR 
N00014-89-J-1334 


Engineering Foundation, New York. 
AD-A234 715/1 


NO0014-89-J-1412 


Utah Univ., Salt Lake City. Dept. of Chemistry. 
AD-A234 641/9/GAR 


AD-A234 642/7/GAR 
AD-A234 643/5/GAR 
AD-A234 644/3/GAR 
AD-A234 645/0/GAR 
AD-A234 921/5/GAR 
N00014-89-J-1489 
Massachusetts Inst. of Tech., Cambridge. Lab. for Comput- 
AD-A234 653/4/ GAR 148,604 
N00014-89-J-1542 
_—, Inst. of Tech., Cambridge. Dept. of Chemis- 


148,321 


149,588 
148,310 
148,311 
148,312 
148,313 
148,339 


N00014-90-J-1281 


AD-A235 235/9/GAR 
ee 


148,432 


California Ui os Angeles. t. of Chemis’ 
AD-A235 261 sVB/GAR in Ss 


AD-A235 262/3/GAR 
AD-A235 263/1/GAR 
gree 


148,359 
148,261 
148,360 


Stanford Univ., CA. Dept. of Statistics. 
AD-A235 250/8/GAR 


N000 14-89-J-1659 


Stanford Univ., CA. Systems Optimization Lab. 
AD-A234 961/1/GAR 


AD-A234 962/9/GAR 
N000 14-89-J-1754 


Boston Univ., MA. 
AD-A235 170/8/GAR 


N00014-89-J-1759 


149,508 


er for Space Physics. 


California Univ., Irvine. 
AD-A235 221/9/GAR 
N00014-89-J-1853 


Northeastern Univ., Boston, MA. Dept. of Physics. 
AD-A235 392/8/GAR 


N000 14-89-J-1961 
pm of Southern California, Los Angeles. Loker Hy- 
Research Inst. . 
AD ALSS 3 203/7/GAR 
AD-A235 204/5/GAR 
N000 14-89-J-3050 


Columbia Univ., New York 
AD-A235 176/5/GAR 


pape toner 


Educational Tes Service, Princeton, NJ. 
AD-A234 988/4/6 R 


AD-A234 991/8/GAR 
AD-A235 010/6/GAR 
N000 14-89-K-0132 


SRI International, Menlo 
AD-A235 315/9/GAR 


N00014-90-C-0226 
Honeywell Sensor and System Development 


Bloomington, MN. 
AD-A234 986/8/GAR 


N00014-90-C-1278 


North Carolina State Univ. at Raleigh. 
AD-A234 835/7/GAR 


N00014-90-C-2354 
Rockwell international, Newbury Park, CA. Microelectronics 


AD-A234 976/3/GAR 148,766 
N00014-90-F-0001 

— Inst. of Standards and Technology, Gaithersburg, 

AD-A234 965/2/GAR 
NO0014-90-F-0011 

National Inst. of Standard: 


AD-A234 767/2/GAR 
N00014-90-J-1041 (ALL) END 


Iinois Univ. at oo Circle. Dept. of Mathematics. 
AD-A235 097/3/GA 150,483 


N00014-90-J-1186 


Carnegie-Melion Univ., Pittsburgh, PA. Dept. of Otis 
AD-A235 350/6/GAR 


AD-A235 351/4/GAR 
AD-A235 357/1/GAR 
AD-A235 358/9/GAR 
AD-A235 359/7/GAR 
AD-A235 360/5/GAR 
AD-A235 409/0/GAR 
N00014-90-J-1193 


State Univ. of New York at Buffalo. Dept. of ae 
AD-A234 535/3/GAR 48,290 


AD-A234 953/8/GAR an 451 

AD-A235 037/9/GAR 150,599 

AD-A235 038/7/GAR 150,673 
N00014-90-J-1281 


7 Univ., CA. 7 of Chemistry. 
D-A234 632/8/GAR 


perp om 633/6/GAR 
AD-A234 634/4/GAR 
AD-A234 635/1/GAR 
AD-A234 636/9/GAR 
AD-A234 637/7/GAR 
AD-A234 638/5/GAR 
AD-A234 639/3/GAR 


September 15, 1991 


150,498 


148,429 
148,430 


149,601 


149,954 
149,956 
149,957 


Park, CA. 


150,597 


150,481 


and T h | ith Dura. 


+ 5 








148,324 


sn 
148,263 
148,437 
148,438 
148,439 
148,441 


148,302 
148,303 
148,304 
148,905 
148,306 
148,307 
148,308 
148,309 


CG-9 





N0C014-90-J-1311 
Uniformed Services Univ. of the Health Sciences, Bethes- 


da, MD. 

AD-A235 326/6/GAR 149,603 
N00014-90-J-1320 

Texas Univ. at Arlington. Center for Advanced Polymer Re- 


AD-A234 595/7/GAR 148,408 
AD-A234 596/5/GAR 148,409 
AD-A234 597/3/GAR 148,410 
AD-A234 598/1/GAR 148,291 
AD-A234 599/9/GAR 148,411 
AD-A234 600/5/GAR 148,412 
N00014-90-J-1378 
Duesseldorf Univ. (Germany, F.R.). 
AD-A235 075/9 
N00014-90-J-1401 


Kansas State Univ., Manhattan. Div. of Biology. 
AD-A235 248/2/GAR 


N00014-90-J-1475 


148,607 
149,569 


California Univ., Berkeley 

AD-A234 624/5/GAR 
N00014-90-J-1548 

Rhode Island Univ., Kingston. Graduate Schoo! of Ocean- 


AD-Az34 625/2/GAR 150,425 


NO00014-90-J-1568 
Rhode Island Univ., Kingston. Graduate School of Ocean- 


4 625/2/GAR 150,425 
N00014-90-J-1642 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 


Electronics. 
AD-A234 580/9/GAR 150,667 
N00014-90-J-1767 


ys cer hg of America, Washington, DC. 
A235 212/8 


N00014-90-J-1840 
tive Inst. for Research in Environmental Science, 


, CO. 
AD-A235 121/1/GAR 150,430 
N00014-90-J-1852 


World Data Center A for Glaciology, Boulder, CO. 
AD-A234 864/7/GAR 


N00014-90-J-1940 


150,517 


148,774 


150,427 


Illinois Univ. at Urbana-Champaign. Dept. of Statistics. 
AD-A235 252/4/GAR — 148,105 
N00014-90-K-2018 

Massachusetts Inst. of Tech., Cambridge. Research Lab. of 


E x 

AD-A235 118/7/GAR 148,824 
N00014-91-C-0002 

Center for Naval a Anatase, Alexandria, VA. Force Structure 


AD-A235 405/8/GAR 149,972 
Center Pag Naval Analyses, Alexandria, VA. Strategy and 


AD-A235 415/7/GAR 149,927 
N00014-91-J-1054 
Notre Dame Univ., IN. Dept. of Aerospace and Mechanical 


are 
AD-A235 292/0/GAR 149,270 


N00014-91-J-1271 


Rensselaer Polytechnic Inst., Troy, NY. 
AD-A234 878/7/GAR w 


N00014-91-J-1344 
ee Se. 6 Pach. Pasadena. Div. of Chemistry and 


AD-A234 AD AgS4 ToeOrG Hs 149,516 
N00039-88-C-0051 

> toe State Univ., State College. Applied Research 

AD-A234 768/0/GAR 150,658 

AD-A235 092/4/GAR 150,496 

AD-A235 093/2/GAR 150,482 

AD-A235 324/1/GAR 150,486 
nan 


150,493 


Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
AD-A235 283/ 1/GAR 148,635 


N00 140-88-C-0677 


ies Research Center, East Hartford, CT. 
GAR 148,546 


United T: 
AD-A235 420/7 
N00205-89-M-B449 


Naval Biodynamics Lab., New Orleans, LA. 
AD-A234 781/3/GAR 
N62269-88-C-0253 


Dayton Univ., OH. Research Inst. 
AD-A234 666/6/GAR 


N66001-87-D-0136 
Purdue Univ., Lafayette, IN. School of Electrical Engineer- 
ing. 


149,772 


148,414 
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AD-A235 259/9/GAR 
NAB9AA-D-SG016 


Mississippi State Univ., Mississippi State. Dept. of tk 
PB91- "199631 /GAR 150, 


NAG1-193 

be yn ny Univ., Seattle 

N91-22127/5/GAR 
NAG1-224 

— Aeronautics and Space Administration, Hampton, 

ley Research Center. 

Nowe 78/9/GAR 150,662 

NAG1-363 


148,735 


147,831 


Old Dominion Univ., Norfolk, VA. 
NO1-22513/6/GAR 


N91-22926/0/GAR 
NAG1-603 


Virginia Polytechnic Inst. and State Univ., Blacksburg. 
N91-22329/7/GAR 151,072 


NAG1-680 
+ mage Univ., SC. Center for Advanced Engineering 
ibers. 
N91-22454/3/GAR 149,356 
NAG1-710 


150,508 
148,078 


ing and Sciences Co., Hampton, be 
7,772 


Lockheed Engineeri 
N91-22078/0/GAR 


NAG1-713 


Lehigh Univ., Bethlehem, PA. 
N91-22600/1/GAR 


NAG1-767 


Hampton Univ., VA. Dept. of Engineering. 
N91-22121/8/GAR 


NAG 1-770 


150,665 


147,815 


Nachuill, 


Univ., I 





TN. Dept. of Mechanical Engi- 


N91 Nor2ea1 1/3/GAR 148,243 
NAG1-837 


Kansas Univ./Center for Research, Inc., Lawrence. 
N91-22092/1/GAR 


NAG1-857 


147,783 


Purdue Univ., Lafai 
N91-22316/4/GA\ 


NAG1-926 


Colorado State Univ., Fort Collins. 
N91-22312/3/GAR 


NAG1-942 


Cincinnati Univ., OH. 
N91-22116/8/GAR 


NAG1-1080 


Arizona State Univ., Tempe. 
N91-22080/6/GAR 


“—— te 


a State Univ., Tempe. 
Neve -22098/; 4/GAR 


NAG2-503 


Houston Univ., TX. 
N91-22846/0/GAR 


NAG2-513 
— Univ. at Circle. Dept. of Mathematics, Sta- 
NO12931176/ AR 149,476 
NAG2-542 


Ohio State Univ., Columbus. 
N91-22472/5/GAR 


NAG2-593 


Cornell Univ., Ithaca, NY. 
N91-22722/3/GAR 148,650 


N91-22752/0/GAR 149,285 


Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
AD-A235 282/1/GAR 148,635 


NAG2-670 


Texas Univ. at El Paso. Dept. of Electrical seen 
N91-22703/3/GAR 149,717 


NAG2-691 


Washington Univ., Seattle. 
N91 -22804/9/04 9/GAR 


NAG3-1027 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
148,146 


tte, IN. 
148,681 


148,678 
147,813 
147,773 
147,785 


148,383 


148,748 


148,685 


N91-23032/6/GAR 
NAG3-1039 


Ohio State Univ., Columbus. 
N91-22465/9/GAR 


NAGS5-557 
Notre Dame Univ., IN. Dept. of Electrical and Computer En- 
Rig1-22471/7/GAR 148,594 
NAGS5-814 
California Univ., Los Angeles. Dept. of Earth and Space 
Sciences. 


N91-23011/0/GAR 147,962 


150,620 


NAG5-1047 
Maryland Univ., College Park. 
N91-22569/8/GAR 
NAG5-1106 
Massachusetts Inst. of Tech., Cambridge. 
N91-22824/7/GAR 
NAGS5-1126 
lowa Univ., lowa City. 
N91-22669/6/GAR 
NAGS5-1169 
North Carolina Univ. at ys Dept. of Mechanical Engi- 
neering and E: re Science. 
N91-22561/5/ 148,761 
NAG5-1382 
National Aeronautics and 
MD. Goddard Space Flight 
N91-22785/0/GAR 


NAG8-076 


150,812 


148,057 


- A, Greenbelt, 
150,935 


Alabama A and M Univ., Normal. Dept. of Physics. 
N91- 22432/9/GAR 


NAG8-123 


149,447 


Alabama Univ., University. 
N91-22363/6/GAR 


NAG8-795 
California Univ., Los Angeles. Inst. of Geophysics and Plan- 


etal 
148,020 


150,927 


ry Physics. 
N91-22627/4/GAR 
NAG8-831 


Clarkson Univ., Potsdam, NY. 
N91-22419/6/GAR 


NAG9-39 
California Univ., Los Angeles. Dept. of Earth and Space 
Sciences. 
N91-23011/0/GAR 147,962 
NAG9-280 
Texas A and M Univ., College Station. 
N91-22588/8/GAR 
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ign Report. 
AD hese 761/5/GAR 


AAMRL-TR-90-026 
intelligibility of Digital Speech eae by Noise: Normal 
pow He oer pares Une List 
AD- 52/2/GA 148,60: 602 PC A03/MF A01 


AAMU-NAG-003 
Study of Mi ctural Ch 


alloys at High T 
N91-22432/9/GAR 


148,738 PC A03/MF A01 


riments in Stovi om Effects 
AR 7,782 PC A03/MF A01 


147,771 PC A05S/MF A01 





phic Manikin (ADAM) Final 
147,808 PC A99/MF A04 





ics of Ni-Based Super- 
149,447 PC A04/MF A01 


ACTA-POLYTEC-SCAND-PH-172 


Role of Bicarbonate in the Actions of gamma-aminobutyric 
acid (Gaba) on Membrane Conductances, Currents, and pH 


Regulation in Excitable Cells. 
N91-22701/7/GAR 149,546 PC A04/MF A01 


AD-A234 533/8 


Regional Seismic Arrays and Nuclear Test Ban Verification. 
AD-A234 533/8 148,749 Not available NTIS 


AD-A234 535/3/GAR 
Resonance + ep Spectrum of an Atom Near a 


Phase Conj 
AD-A234 33 WaIGAR 148,290 PC A03/MF A01 
AD-A234 536/1/GAR 


Lubricants at Low Temperatures. 
AD-A234 536/1/GAR 


AD-A234 537/9/GAR 
Department of the Navy Justification of Estimates FY 1992/ 
i Ly a Estimates Submitted to Congress February 
1, Operation and ‘eer Marine Corps. 
ADAZSe 537/9/GAR 149,838 PC A99/MF A04 
AD-A234 539/5/GAR 
Evaluation of Ambulatory Care Classification Systems for 
the Military Health Care System. Final Report, May 1989- 


A 
149,839 PC A10/MF A02 


149,403 PC A03/MF A01 


ugust 1990. 
AD-A234 539/5/GAR 
AD-A234 540/3/GAR 


Strategic W Study of ~ Civil War. 
AD-A234 54 340/8/GAR 149,888 PC A04/MF A01 
AD-A234 541/1/GAR 


Air Force Acquisition Stability - oe 9 Man. 
AD-A234 541/1/GAR PC A06/ 


AD-A234 542/9/GAR 
Winning the War on Drugs - An Economic Perspective. 


F AO1 


AD-A234 542/9/GAR 
AD-A234 543/7/GAR 


— Training: A Better 
A234 543/7/GAR 


AD-A234 544/5/GAR 


U.S. Forces in Europe: Maintain or Reduce. 
AD-A234 544/5/GAR 149,889 PC A03/MF A01 


AD-A234 545/2/GAR 
Statistical Analysis of Stochastic Gradient Based Algo- 


rithms. 

AD-A234 545/2/GAR 149,503 PC A02/MF A01 
AD-A234 546/0/GAR 

Statistical Aspects of Reliability, Maintainability, and Avail- 


ability. 
AD-A234 546/0/GAR 149,504 PC A02/MF A01 
AD-A234 547/8/GAR 
Fixed Sample and Sequential Problems with Applications in 


Reliability. 
AD-A234 547/8/GAR PC A03/MF A01 
AD-A234 548/6/GAR 


Induced Pictorial Representations. 
AD-A234 548/6/GAR 


AD-A234 549/4/GAR 


Attention Span, Anxiety and Benzodiazepine Receptors. 
AD-A234 549/4/GAR 149,673 PC A04/MF ‘A01 


AD-A234 550/2/GAR 


Office of Civilian Personnel S89 Fring Survey of Navy 
Foye Attitudes December = ndings. 
1D-A234 550/2/GAR 7,730 PC A06/MF A01 


apaate 551/0/GAR 


Coordinate-Free Representation of Rotational Motions. 
AD-A234 551/0/GAR 149,463 PC A03/MF A01 


OR-1 


148,106 PC A0S/MF A01 


149,936 PC A03/MF A01 


149,505 


148,102 PC A0S/MF AO1 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A234 552/8/GAR 
Optical Studies of the Flow Start-Up Processes in Four 
Nozzles. 


AD-A234 552/8/GAR PC A06/MF A01 
AD-A234 553/6/GAR 
Use of a Zone eo for Validation of a Horizontal Ceiling/ 


Floor Vent A\ 
148,516 PC A03/MF A01 


150,491 


AD-A234 553/6/GAR 
AD-A234 554/4/GAR 
Information Summary, Area of Concern: Sheboygan River, 


Wisconsin. 
AD-A234 554/4/GAR 149,140 PC A04/MF A01 
AD-A234 555/1/GAR 
Application of Software Tools in Embedded Computers 
within Military mane to Enhance Software Reliability, 


AD-A234 555/1/GAR PC A03/MF A01 
AD-A234 556/9/GAR 
tional Level intelligence: An Alternate Approa 
AD-A234 556/9/GAR 149,883 PC Roa ME AO1 
AD-A234 557/7/GAR 
Effects of Increased Commercial Navigation Traffic on 
Freshwater Mussels in the Upper Mississippi River: 1989 


Studies. 
149,620 PC A07/MF A01 





148,621 


AD-A234 557/7/GAR 
AD-A234 558/5/GAR 
oo er-Aided — and Logistic Support Telecom- 


nications Secu 
AD-A234 558/5/GAR 149,841 PC A03/MF A01 
AD-A234 559/3/GAR 


Depressed Collector Experiments on a Quasioptical Gyro- 


AD-A234 559/3/GAR 148,763 PC A03/MF A01 
AD-A234 560/1/GAR 

Plasma Ref! for Electr: 

peo 

AD-A234 560/1/GAR 
AD-A234 561/9/GAR 

Water Solubility * = Sane 2 Syrogen Phosphite. 

AD-A234 561/9/G, A03/MF A01 
AD-A234 pment 

Organizational Culture Perspective of Strat 

and Organizational Change: Shaping the 

{AD-A234 562/7/GAR 149,937 PC A03/MF A01 
AD-A234 563/5/GAR 

Europe's Future Security Architecture: Building on the Past 


or a New E " 

AD-A234 563/5/GAR 149,890 PC A04/MF A01 
AD-A234 564/3/GAR 

Ce -Aided Acquisition and — /. Support (CALS) 

Telecommunications | Planning Concep 

AD-A234 564/3/GAR 149,8 ba? PC A05/MF A01 
AD-A234 565/0/GAR 


Wave Analysis of Mat Foundations to Resist Differential 


Soil Movements. 
AD-A234 565/0/GAR 148,199 PC A11/MF A02 
AD-A234 566/8/GAR 
Repair, Evaluation, Maintenance, and Rehabilitation Re- 
search Program: Plastic Concrete Cutoff Walls for Earth 
Dams. 
AD-A234 566/8/GAR 
AD-A234 567/6/GAR 
Natural Resources Research Program: Proceedings of a 
Workshop on Operational Management Plans: Improving 
the Process Held in Arlington, Texas on 5-7 December 
1989. 
AD-A234 567/6/GAR 147,719 PC A08/MF AO1 
AD-A234 568/4/GAR 


Directional Characteristics of Waves in Shallow Water. 

AD-A234 568/4/GAR 50,424 PC A08/MF A01 
AD-A234 569/2/GAR 

Ship Navigation Simulation Study Miami Harbor Navigation 

Improvement Project, Miami, Florida. 

AD-A234 569/2/GAR 148,455 PC A09/MF A02 
AD-A234 570/0/GAR 

Bi of G 


pounds. 
AD-A234 570/0/GAR 
AD-A234 571/8/GAR 
System for a ZIP Code Assignment through Con- 


textual Analysis. 
AD-A234 571/8/GAR 148,601 PC AO5/MF AO1 
AD-A234 572/6/GAR 


New European Security Calculus: Implications for the U.S. 


AD-A234 572/6/GAR 149,843 PC AQ4/MF AO01 
AD-A234 573/4/GAR 

Forecasting Digital Microcircuit Obsolescenc: 

AD-A234 573/4/GAR 148,792 
AD-A234 574/2/GAR 

Annual Historical ~ 7 onate Year 19 

AD-A234 574/2/GAR 149,938 PC A07/MF A01 
AD-A234 575/9/GAR 

Gulf Stream Path Near 67 W and 58 W. 

AD-A234 575/9/GAR 150,393 PC A01/MF A01 
AD-A234 576/7/GAR 


Adaptation and Resistance of Ecosystems to Stress. 


OR-2 VOL. 91, No. 18 








Beam Steering in Radar 


150,548 PC A03/MF A01 


ic Leadership 
uture of the 





148,454 PC A09/MF A01 





Phase Volatile Organic Com- 
148,974 PC A04/MF A01 


"PC A03/MF A01 


AD-A234 576/7/GAR 
AD-A234 577/5/GAR 
an ome Simulation of Quarry Source and Reflection/Re- 


ismic 

AD-A234 577/5/GAR 150,005 PC A04/MF AO1 
AD-A234 578/3/GAR 

Parametric Studies of oye Plasma Focus for Fusion 


ce Propulsion with D - 4 

AD-A234 578/3/GAR 148,551 PC A03/MF A01 
AD-A234 579/1/GAR 

Review of Audition Literature: Selection of Acoustic Signals 

for Use in the Synthesis of Auditory Space 

AD-A234 579/1/GAR 149,765 PC A03/MF A01 
AD-A234 580/9/GAR 

Experiments with Trapped A 

AD-A234 580/9/GAR 
AD-A234 581/7/GAR 

Laser Switched Power Linac. 

AD-A234 581/7/GAR 
AD-A234 582/5/GAR 

Cable Splicing +o Maintenance Action AFSC 361X1. 

AD-A234 582/5/G 149,939 PC A04/MF A01 
AD-A234 pniertoni 

Proceedings User’s Stress Workshop (7th) Held in San An- 

tonio, Texas on December 10-15, 1989: Training for Psy- 


chic Trauma. 

AD-A234 583/3/GAR 149,710 PC A11/MF A02 

AD-A234 584/1/GAR 
Ee A +i, yn of / A ys ol 
the Military Health a 
AD-A234 584. 

AD-A234 ae 
Cargo Movement Operations System (CMOS). Draft Soft- 
ware Design Document for the PC UNIX Prototype (Air 
Force Configuration). Increment II. 

AD-A234 585/8/GAR 149,844 PC A02/MF A0O1 

AD-A234 586/6/GAR 
Effect of Lindane on Intestinal Nitroreductase, Azoreduc- 
tase, Beta-Glucuronidase, Dechlorinase, and Dehydrochlor- 


inase Activity. 
AD-A234 586/6/GAR 149,045 PC A02/MF A01 
AD-A234 587/4/GAR 


lonically and Electronically Conductive Composite Polymer 


Membranes. 

AD-A234 587/4/GAR 148,407 PC A01/MF A01 
AD-A234 588/2/GAR 

Mathematical Problems Concerning Rhythmic Processes. 

AD-A234 588/2/GAR 149,694 PC A01/MF A01 
AD-A234 589/0/GAR 

Parallel Processing and Learning: Variability _ Chaos in 

poe pore of _—— in Groups of Neuron 

AD-A234 589/0/GA 149,630 PC A02/MF AO1 
AD-A234 waren 


Pyridostigmine and Warm Water Diving Protocol 90-05: 2. 
Thermal Balance. 
149,766 PC A03/MF A01 


149,621 PC A04/MF A01 


loms. 
150,667 PC A02/MF A01 


150,516 PC A04/MF A01 











Care Classification Systems for 
"System. Executive Summary. 
149,244 PC A03/MF A01 


AD-A234 590/8/GAR 
AD-A234 591/6/GAR 
Pyridostigmine and Warm bee are Protocol 90-05: 3. 


Cognitive Performance Assessm 
AD-A234 591/6/GAR 198, 767 PC A03/MF A01 


AD-A234 592/4/GAR 
Visual and Field-of-View Evaluation of the M-43 Protective 
Mask with Prescription Eyepieces. 
AD-A234 592/4/GAR 
AD-A234 593/2/GAR 
Test and Evaluation Ho vl of the —— . o- Defibrilla- 
tor/Monitor Model LIFEPAK (Trade Nam 
AD-A234 593/2/GAR 148, 125° Pe A04/MF A01 
omg 594/0/GAR 
oom s Movement Operations oo (CMOS). Revised 


oftware Test Plan. Increm 

AD. A234 594/0/GAR 149, 645 PC A01/MF A01 
AD-A234 595/7/GAR 

Electroactive, Near Infrared Absorbing Nickel Bis(dithiolene) 

Complex Polycarbonates and Polyurethanes. 

AD-A234 595/7/GAR 148,408 PC A03/MF A01 
AD-A234 596/5/GAR 


Processable Polymers and Copolymers of 3-Alkylthio- 


phenes and Their Blends. 
AD-A234 596/5/GAR 148,409 PC A02/MF A01 
AD-A234 597/3/GAR 


Electronic and lonic Transport in Processable Conducting 


Polymers. 

AD-A234 597/3/GAR 148,410 PC A02/MF AO1 
AD-A234 598/1/GAR 

Surface Characterization of Electrically — Nickel 

ina — Com 

AD-A234 48,291. PC ‘A03/MF A01 
AD-A234 599/9/GAR 

Electrochemically Induced Charge and Mass Transport in 

foe oye Sulfonate) Molecular Composites 

AD-A234 599/9/G. 148,411 PC A03/MF A01 
AD-A234 600/5/GAR 

Processable El i 

AD-A234 600/5/GAR 
AD-A234 601/3/GAR 

Molecular Orientation of the Silver Tetraneopentoxyphthalo- 

cyanine and Stearic Acid Mixed Langmuir-Blodgett Film and 

Its Chemical and Electrochemical Behaviour. 


148,137 PC A03/MF A01 


ly Conducting Polymers. 
148,412 PC A04/MF AO1 





AD-A234 601/3/GAR 
AD-A234 602/1/GAR 
oes of Orbital Mixing in Ruthenium Complexes Contain- 


os inone Related Ligands. 
AD-A234 602/1/GAR 148,293 PC A03/MF A01 


AD-A234 603/9/GAR 


Tetraneopentc thal i Langmuir-Blodgett Films: 
Spectroscopy at the Air/Water Interface. 
AD-A234 603/9/GAR 148,294 PC A03/MF A01 


AD-A234 604/7/GAR 
pa Movement Operations System (CMOS). Training Log 


(R ). 
AD- A234 604/7/GAR 149,846 PC A02/MF A01 
yore 605/4/GAR 
arizabilities of ~ ge with Frequency Depend- 


and Electron Correlation. 
AD-AI34 605/4/GAR 148,295 PC A02/MF A01 
AD-A234 606/2/GAR 
Potentiation of Bromotrichloromethane bo 2 cornea in 
Male Rats Exposed to 10 ppm Dietary Chiordecone: Elec- 
tron Microscopic and Biochemical Study. 
AD-A234 606/2/GAR 149,046 PC A01/MF A01 


AD-A234 CO7/0/GAR 


148,292 PC A03/MF A01 








Cyt That Offset the Potential Aug- 
mentation of Prenobarbial-Induced lonized Oxygen Gen- 
eration during Quinone Recycling. 
AD-A234 607/0/GAR 149,784 PC A03/MF A01 
AD-A234 609/6/GAR 
Structure and Stability of Hexacoordinated Sila Dianions. 
AD-A234 609/6/GAR 148,296 PC A01/MF A01 
AD-A234 611/2/GAR 


Thermal Decomposition Processes for Silano! 
AD-A234 611/2/GAR 148,297 BG A01/MF A01 


pe on agape A 


of } Metallacyclopropenes 
CMoCeH2) Pp = 4 3 Si, Ge, Sn; X = H, F). 
AD-A234 613/8/GAR 148,208 PC A02/MF A01 


AD-A234 614/6/GAR 
Predicted Enthalpies of Formation for Methyl-Substituted 


Disilanes. 

AD-A234 614/6/GAR 148,299 PC A01/MF A01 
AD-A234 615/3/GAR 

Pp see  g ad Protein F1/GAP-43 Shows Substrate 


Specificity for — ny Subtype of Protein Kinase C. 
AD-A234 615/3. 149,585 PC A02/MF A01 


AD-A234 616/ sen og 
Dietary Cis-Fatty Acids That Increase Protein F1 Phosphor- 
ylation Enhance Spatial Memory. 
AD-A234 616/1/GAR 149,664 PC A01/MF A01 
AD-A234 617/9/GAR 


a -Dependent Phorbol Ester Facilitation or Blockade of 
Hippocampal Long-Term Potentiation: Relation to Mem- 

brane/Cytosol Distribution of i Kinase C Activity. 

AD-A234 617/9/GAR 149,586 PC A03/MF A01 
AD-A234 618/7/GAR 

Protein Kinase C Activity and Substrate (F1/GAP-43) Phos- 

phorylation in Developing Cat Visual Cortex. 

AD-A234 618/7/GAR 149,587 PC A02/MF A01 
AD-A234 619/5/GAR 

ESR Evidence for the Stereospecific Formation of the Chair 

Cyclohexane-1,4-diyl Radical Cation from Both 

Bicyclo(2.2.0)Hexane and 1,5-Hexadiene. 

AD-A234 619/5/GAR 148,300 PC A01/MF A01 


AD-A234 620/3/GAR 


i. ‘Temperature Ceramic Superconductors. 
A234 620/3/GAR 150,591 PC A03/MF A01 
AD-A234 621/1/GAR 

Effects of AF-DX 116, a Cardi ive Mi Tinea 

nist, on the Negative inotropic Acton of Ace 

AD-A234 621/1/GAR 149,674 Pi A03/MF A01 


AD-A234 622/9/GAR 
— Significance of the Immune Response to HTLV- 


WI/H 
AD-A234 622/9/GAR 149,635 PC A02/MF A01 
AD-A234 623/7/GAR 


Commercial —— Baseline > 
AD-A234 623/7/GAR 147,720 PC A05/MF A01 


AD-A234 624/5/GAR 


Neutral Atom deBr 
AD-A234 624/5/GA\ 


AD-A234 625/2/GAR 
SYNOP Experiment: Inverted Echo Sounder Data Report 


for Jun 1989 to Sep 1990. 
AD-A234 625/2/GAR 150,425 PC A12/MF A02 
AD-A234 626/0/GAR 
Aircrew Evaluation Sustained Operations Performance 
(AESOP): A Triservice Facility for Technology Transition. 
AD-A234 626/0/GAR 149,768 A03/MF A01 
AD-A234 627/8/GAR 
Atlas/Data Abstract for the United States and Selected 


Areas. Fiscal Year 1990. 
AD-A234 627/8/GAR 149,940 PC A08/MF A01 
AD-A234 628/6/GAR 


Abrasive Waterjet Machining of os Structu 
AD-A234 628/6/GAR 149,282 PC "A04/MF A01 





lie-Wave Interferome' 


150,517 PC AQ1/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A234 630/2/GAR 


og try Oty i 
AD-A234 /2/GAR 
AD-A234 631/0/GAR 


Surface Tension of Polysilanes. 
AD-A234 631/0/GAR 


AD-A234 Sng 
ganbne. Desorption Kinetics for Chlorosilanes on 
AD-A234 632/8/GAR 148,302 PC A02/MF A01 
AD-A234 ea 


a Liquid-Crystalline Polysilane. 
148,413 PC AO1/MF A01 


” 148,901 PC AQ1/MF A01 


Desorption Kinetics from 
148,303 PC A03/MF A01 


Comparison 
Si(111)7x7 one 54100) 
AD-A234 633/6/GAR 
AD-A234 634/4/GAR 
i of H2 Desorption Kinetics from Si(111)7x7 and 
Si(100)2x1. 
AD-A234 634/4/GAR 148,304 PC A02/MF A01 
AD-A234 635/1/GAR 
Desorption Product Yields Following Ci2 Adsorption on 
aie C and p indence. 
D-A234 635/1/GAR 148,305 PC A03/MF A01 
daa 636/9/GAR 


Laser-induced oy: ee of H2 from Si(111)7x7. 
AD-A234 636/9/GA\ 148,306 PC A03/MF A01 
AD-A234 637/7/GAR 


FTIR Studies of Water and Ammonia Decomposition on Sil- 


icon Surfaces. 
AD-A234 637/7/GAR 148,307 PC A02/MF A01 
AD-A234 638/5/GAR 
Diethylsilane Decomposition on Silicon Surfaces Studied 
Using Transmission FTIR troscopy. 
148,308 PC A03/MF A01 





AD-A234 638/5/GAR 
AD-A234 639/3/GAR 
—— and Decomposition of Diethylsilane on Silicon 


Surf 
AD- A234 639/3/GAR 148,309 PC A02/MF A01 
AD-A234 640/1/GAR 


High Resolution Profiler (HRP): User's Guide and Software 
Modifications Documentation. 
AD-A234 640/1/GAR 150,426 PC A03/MF A01 


AD-A234 641/9/GAR 
Imaging of Fluorescent and Chemiluminescent DNA Hy- 
brids Using a 2-D CCD Camera. 
AD-A234. 641/9/GAR 149,588 PC A03/MF A01 
AD-A234 642/7/GAR 
Structure of Alkylated Silica Surfaces: Quenching of Fluo- 
rescence from Covalently Bound Pyrene. 
AD-A234 642/7/GAR 148,310 PC A03/MF A01 


AD-A234 643/5/GAR 


Molecular Transport in Porous Silica. Quenching of Fluores- 
cence from Surface-immobilized Pyrene. 
AD-A234 643/5/GAR 148,311 PC A03/MF A01 


AD-A234 644/3/GAR 
Discrepancies in the Crystal Structures Assigned to Precipi- 


tated Zirconia. 
AD-A234 644/3/GAR 148,312 PC A01/MF A01 
AD-A234 645/0/GAR 
Surface Diffusion at the Liquid-Solid Interface: Quenching 
of Fluorescence from Pyrene Covalently Bound to Methylat- 


ed Silica 

AD- A234 645/0/GAR 148,313 PC A03/MF A01 
AD-A234 646/8/GAR 

Viscosity Methods in a Control of Distributed Sys- 


tems. The Bellman Equatio 
AD-A234 646/8/GAR 148,674 PC A01/MF AO1 
AD-A234 647/6/GAR 


Aero-Optics Analysis. 
AD-A234 647/6/GAR 


AD-A234 648/4/GAR 


Orca Project: Research on High Performance Parallel Com- 
puter Programming Environments. 
AD-A234 648/4/GAR 148,622 PC A03/MF A01 


AD-A234 649/2/GAR 
Bulk Wave Characterization of High T sub c Superconduc- 


tors. 
AD-A234 649/2/GAR 150,592 PC A03/MF A01 
AD-A234 650/0/GAR 


Research in Stochastic Processes. 
AD-A234 650/0/GAR 149,506 PC A03/MF A01 
AD-A234 651/8/GAR 
Ecological Principles or enon Community Structure and 
by Z 1 in Marine and Fresh- 


149,622 PC A03/MF A01 


149,975 PC AO5/MF A01 





water pon Mate 
AD-A234 651/8/GAR 


AD-A234 652/6/GAR 
Third ow a and American Response in the Post- 


Cold W: 
AD-A234 652/6/GAR 148,087 PC A04/MF A01 
AD-AaSA 653/4/GAR 
Sti Driven Multip 
Problem 
AD- A234 653/4/GAR 
AD-A234 654/2/GAR 


Acquisition Reform: Defense Management Report Savings 
Initiatives. 





Coinpilation of Numeric 
148,604 PC A07/MF A01 


AD-A234 654/2/GAR 
AD-A234 655/9/GAR 
Medical ADP Systems: 7 7/7 Medical Records Hold 


Promise to Improve Patient 

AD-A234 655/9/GAR * 49,245 PC A03/MF A01 
AD-A234 656/7/GAR 

Associations between Mood and 

ites during Navy Persian Gulf 

AD-A234 656/7/GAR 
AD-A234 657/5/GAR 

Effect of a Passive Cooling Vest on Tension/Anxiety and 

Fatigue in a High Heat and High Humidity Naval Environ- 

AD-A234 657/5/GAR 149,769 PC A03/MF A01 
AD-A234 658/3/GAR 


149,847 PC A03/MF A01 


ag Health Compos- 
149,007 PC A03/MF A01 


Fitness. 
149,695 PC A03/MF A01 


Smoking, Exercise, and 

AD-A234 658/3/GAR 
AD-A234 659/1/GAR 

Methyliphenid: and Pemoli Effects on Sleepiness and 


Mood — Deprivation. 
AD-A234 659/1/GAR 149,770 PC A03/MF A01 
AD-A234 660/9/GAR 


Aerodynamics of a 0.60 Caliber oe Projectile. 

AD-A234 660/9/GAR 150,41 PC A03/MF A01 
AD-A234 661/7/GAR 

Theoretical and Experimental Studies y Optical Nonlinear- 

ities of Haloforms CHX3 X= F, Cl, Br, 

AD-A234 661/7/GAR 148, O14 PC A02/MF A01 
AD-A234 662/5/GAR 

Cute between “Sh rae, Phospholipase D 


Phospholipase C in Bi 
AD-A234 662/5/GAR 149,589 PC A02/MF A01 
AD-A234 663/3/GAR 
Photoinduced Pr and Resonant Third-Order Nonlin- 
earity in Poly (3- ne) Studied by Femtose- 
cond Time Resolved Degenerate Four Wave Mixing. 
AD-A234 663/3/GAR 148,276 PC A01/MF A01 


AD-A234 664/1/GAR 
Stimulated Rayleigh-Kerr and Raman-Kerr Scattering in a 


Liquid-Core Hollow Fiber System. 
AD-A234 664/1/GAR 150,518 PC A03/MF A01 


AD-A234 665/8/GAR 

Multicenter Molecular In —_ Using Harmonic ne 

of Slater-Type Orbitals and Numerical Integratio 

AD-A234 665/8/GAR 148,315 PC ‘A02/MF A01 
AD-A234 666/6/GAR 

Chemical bang 4 » aaa of Deuterated Epoxy Ri 

AD-A234 666/6/ 148,414 PC A09/ ME A01 

AD-A234 pte tat 


Multiple Bonds to Silicon. 
AD-A234 667/4/GAR 


AD-A234 668/2/GAR 
Mesospheric Momentum Fiuxes Observed by the MST 


Rede 6 at Poler Fiat, Alaska. 
148,009 PC A03/MF A01 





148,250 PC A07/MF A01 


AD-A234 668/2/GAR 
AD-A234 669/0/GAR 

Effect of Electrode Material on SOCI2 Reduction. 

AD-A234 669/0/GAR 148,316 PC A02/MF A01 
AD-A234 670/8/GAR 

Development of Advanced Methods Based on Stable Iso- 

tope Technol for Studies of Exercise in Heat. 

AD-A234 670/8/GAR 149,771 PC A03/MF A01 


AD-A234 671/6/GAR 
Prophylactic and Treatment Drugs for Organophosphorus 


Poisot 
AD- A238 671 /6/GAR 149,785 PC A04/MF A01 
AD-A234 672/4/GAR 


Annual Progress Report Fiscal Year 1990. 
AD-A234 672/4/GAR 149,561 


AD-A234 677/3/GAR 
Inhibition of Protein Kinase C Blocks Two — of 
LTP Persistence, Leaving Initial Potentiation Intac 
AD-A234 677/3/GAR 149,590 PC A02/MF A01 
AD-A234 678/1/GAR 
a of Malaria Vaccine to Induce Antibodies to a Pro- 
re Epitope within Its Sequence. 
AD-A234 678/1/GAR 149,636 PC A01/MF A01 


AD-A234 679/9/GAR 
Boost Phase Optical Sensor System (BOSS). BOSS Test 
Report Phases 1 and 2. 
AD-A234 679/9/GAR 148,738 PC A03/MF A01 
AD-A234 680/7/GAR 
ee of an Extrusion in High-Cycle Fatigue with 


reep. 
AD-A234 680/7/GAR 149,418 PC A02/MF A01 
AD-A234 681/5/GAR 
Hemoproteins(s) Mediate Blue Light Damage in the Retinal 
Pigment Epithelium. 
A234 681/5/GAR 
AD-A234 682/3/GAR 
pees amy between Energy and Fat Metabolism and 
gia in Rats Treated with Perfluor: inoic Acid. 
A A234 682/3/GAR 149,786 PC A03/MF A01 


AD-AZ34 683/1/GAR 


PC A11/MF A02 


149,591 PC A02/MF A01 


I and Purification of Perfluorodecanoic and Perfluor- 
ooctanoic Acids from Rat Tissues. 





AD-A234 707/8/GAR 


AD-A234 683/1/GAR 
AD-A234 684/9/GAR 
Synthesis of 14C-Labeled Perfluorooctanoic and Perfluoro- 
of Pi Acid. 


Acids; Pt 
AD-A234 684/9/GAR 148,251 PC A03/MF A01 
AD-A234 685/6/GAR 


Synthesis of an Ordered Structurally Periodic Polysilane 
(Me2Si-n-Hex2SiMe2Si)2. 
AD-A234 685/6/GAR 148,415 PC A01/MF AO1 


AD-A234 686/4/GAR 
Effects of Retina- se bey om on the Electrical and Ul- 
‘operties of 


trastructural Pr he Bovine Pigment Epithelium. 
AD-A234 686/4/GAR 149,592 PC A02/MF A01 
AD-A234 687/2/GAR 


Modification of Leucine Transport across Bovine Pigment 

Epithelium by Metabolic Stress. 

AD-A234 687/2/GAR 149,515 PC A02/MF A01 
AD-A234 688/0/GAR 


Formation of a Solid Lubricant = Boron Carbide by Nitro- 


nm lon Implantation Laser Anneali 
D-A234 688/0/GAR 149-404 PC AO1/MF A01 


AD-A234 689/8/GAR 
Polydisperse Scattering Theory and Comparisons with Data 
for Red Blood Cells. 

AD-A234 689/8/GAR 149,593 PC A02/MF A01 

AD-A234 690/6/GAR 

pe Propagation of Sound in Correlated Distributions 

nt Spherical itterers. 


of Ri 
AD-A234 € $90/6/GAR 150,475 PC A03/MF A01 
AD-A234 691/4/GAR 
High-Frequency Reflection and Scattering by Multicompon- 
ent Rough Surface Distributions. 
AD-A234 691/4/GAR 150,476 PC A02/MF A01 


AD-A234 692/2/GAR 


Regular Polygonal Arrays of Resonant Scatterers. 
AD-A234 692/2/GAR 150,477 PC A02/MF A01 


AD-A234 693/0/GAR 
Effects of rey ee Acid on Hepatic Indices of 


Thyroid Status in the Rat. 

AD-A234 693/0/GAR 149,787 PC A02/MF A01 
AD-A234 694/8/GAR 

Effects of Perfluorodecanoic Acid on Thryoid Status in 


Rats. 
AD-A234 694/8/GAR 149,788 PC A03/MF A01 
AD-A234 695/5/GAR 


Strong Anion/Surface Interactions: Perchlorate Reduction 
= Rh(100) Electrode Studied by Voltamme 
D-A234 695/5/GAR 148,317 


nen 696/3/GAR 

——- of 1,4-Diphenyl-2- 
weve oe eae 

AD-ADS4 696/3/GAR 48,318 PC A01/MF A01 
AD-A234 697/1/GAR 

Sena —— 1& a and oo 


itructur 
Ethynedytis pentacarbonyimenta, (OC)5ReC Triple 


Bond CRe(CO’ 
AD-A234 SO7//GAR 148,319 PC AQ2/MF A01 
AD-A234 698/9/GAR 


Structure of cis-Diacetylidobis(triethyiphosphine)piatinum(I!). 
AD-A234 698/9/GAR 148,320 PC A01/MF A01 


AD-A234 699/7/GAR 
Plasticity of Single Crystalline AI3X Intermetallic Com- 


pounds. 
AD-A234 699/7/GAR 150,593 
AD-A234 700/3/GAR 


— Modular Neural Networks with Local Representations 


intro! Dynamic Systems. 
AD AaSS 700/3/GAR 


AD-A234 701/1/GAR 
Mechanical Behavior and Flow Mechanisms in Refractory 


Metal Compositi 
AD-A234 701/1/GAR 149,456 PC A03/MF A01 
AD-A234 702/9/GAR 


Quantum Mechanical Approach to Understanding Micros- 
tructural and Mechanical Properties of intermetallics. 
AD-A234 702/9/GAR 150,594 PC A03/MF A01 


AD-A234 703/7/GAR 


Electrochemically Modulated ae 
AD-A234 703/7/GAR 50,595 


AD-A234 704/5/GAR 
- = ee Force: Air Force Support for Contingency Oper- 


AD-AZ34 704/5/GAR 149,892 PC A04/MF A01 
AD-A234 705/2/GAR 
Amphibious Operations: The Operational Response to a 


Third World Crisis. 
AD-A234 705/2/GAR 149,893 PC A04/MF A01 
AD-A234 706/0/GAR 


ULTRA: Its oa Use in the European Theater of 

Operations, 1943-1945. 

AD-A234 706/0/GAR 
AD-A234 707/8/GAR 


Backscattering Enhancement from Rough Surfac 
AD-A234 707/8/GAR 150,668 PC ‘401/MF A01 


OR-3 


149,514 PC A02/MF A01 





"A02/MF A01 


PC A03/MF A01 


148,698 PC A03/MF A01 


tivity. 
PC A03/MF A01 


149,884 PC A05/MF A01 


September 15, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A234 708/6/GAR 
a Thermal-Wave Studies of Coatings and Compos- 


AD-A234 708/6/GAR 149,359 PC A02/MF A01 
AD-A234 709/4/GAR 

Electronic Design Process. 

AD-A234 709/4/GAR 
AD-A234 710/2/GAR 

Stagewise, Adaptive Dose Allocation for Quantal Response 

Dose-| Studies, 

AD-A234 710/2/GAR 149,675 PC A02/MF A01 
AD-A234 71 1/0/GAR 


147,826 PC A11/MF A02 


Prospects for Vaccination against A 

AD-A234 711/0/GAR 14ae3 637 PC A03/MF A01 
AD-A234 712/8/GAR 

Cholinesterase Inhibitor Soman Increases Inositol Triphos- 
phate in Rat Brain. 
AD-A234 712/8/GAR 149,826 PC A01/MF A01 


AD-A234 713/6/GAR 
Stagewise, Group Sequential Experimental Designs for 
Quantal Responses. One-Sample and Two-Sample Com- 
AD-A234 713/6/GAR 149,827 PC A02/MF A01 
AD-A234 714/4/GAR 
ew og oe the Effect of Laundering the Ground Crew 


Chemical Det ay Fy on Toxic-Free-Area ~ 
Transfer p> Shelter by Initially Contaminated 


sonnel. 

AD-A234 714/4/GAR 149,828 PC A03/MF A01 
AD-A234 715/1 
and Tech 
148,321 


Molecular E nology. 
AD-A234 715/1 Not available NTIS 


AD-A234 aoe 





Mi pe for Boron Surface Studies. 
ADAzSe 716/8/GRR 148,322 PC A01/MF A01 


AD-A234 717/7/GAR 


Multi Configuration | ti 
tions on HS2+ and 
Impact lonization of H2 
AD-A234 717/7/GAR 
AD-A234 718/5/GAR 
eine ete of Ethanol on the Blue Light Depolar- 
pithelium. 


t E 
AD-A234 718/5/GAR 149,676 PC A02/MF A01 
AD-A234 719/3/GAR 


Final eT Report of Prime Computer, Inc., PRIMOS 

Revision 1.DODC2A. 

AD-A234 719/3/GAR 148,623 PC A06/MF A01 
AD-A234 720/1/GAR 

ae og ge Report of Infosafe Corporation, X-Lock 50. 

lersion 2. 

AD-A234 20/1 /GAR 148,624 PC A03/MF A01 
AD-A234 721/9/GAR 

Final Evaluation Report of Computer Security Corporation: 

AD-A234 721/9/GAR 148,688 PC A03/MF A01 
AD-A234 722/7/GAR 

Final Evaluation Report of Computer Accessories Inc., Pri- 

vate Access. 

AD-A234 722/7/GAR 148,689 PC A03/MF A01 
AD-A234 723/5/GAR 





(MR-Cl) Caicual- 
imental Observation via Electron 


148,323 PC A03/MF A01 


Domain Decomposition with Local Mesh Refineme: 
AD-A234 723/5/GAR 149,464 PC A03/ MF A01 


AD-A234 724/3/GAR 
— Manpower Statistics, Quarter Ending December 31, 


AD A234 724/3/GAR 147,731 PC A03/MF AG1 
AD-A234 726/8/GAR 

Fractal Nature of Premixed Turbulent Flames. 

AD-A234 726/8/GA R 148,517 PC A03/MF A01 
— a 





of Diseases of Tactical impor- 
a to S'CENTCOM Forces. 
AD-A234 TET/6/GAR 149,829 PC A05S/MF A01 


AD-A234 728/4/GAR 
Altered Hepatic er Status in Chlodecone (Kepone)-Po- 


tentiated CCi4 
AD-A234 728/4/ AR 149,047 PC A02/MF A01 
AD-A234 729/2/GAR 
Lyapunov Exponents and Rotation Numbers of Linear Sys- 
tems with Real Noise 
AD-A234 720/2/GAR 149,513 PC A03/MF A01 


AD-A234 730/0/GAR 
State Space Models for Aeroelastic and Viscoelastic Sys- 


tems. 
AD-A234 730/0/GAR 150,492 PC A02/MF A01 
AD-A234 731/8/GAR 


Picosecond Optoelectronic Transceivers. 
AD-A234 731/8/GAR 148,765 PC AO5/MF A01 


AD-A234 732/6/GAR 


(ist) Held in Snowbird, 
AD-A234 732/6/GAR 
AD-A234 733/4/GAR 
— ‘90. Nonlinear Optics: Materials, Phenomena and 
_Internation Meeting on Nonlinear Optics (ied 
Held in i, Hawaii on 16-20 July 1990. 
OR-4 


VOL. 91, No. 18 


1990. 
148,605 PC A07/MF A01 


AD-A234 733/4/GAR 
AD-A234 734/2/GAR 
Moments of the Percus-Yevick Hard-Sphere Correlation 


Function 

AD-AZ34 734/2/GAR 150,669 PC A03/MF A01 
AD-A234 735/9/GAR 

ae Fe by a Synthetic Receptor: Implications 


for Bi 
149,516 PC A02/MF A01 


150,519 PC A16/MF A02 


AD-A234 75/9) G Lal 
AD-A234 736/7/GAR 
HF Surface Passivation Failure in Integrated Thermal Oxi- 


dation wlan 1 

AD-A234 736/7/GAR 148,793 PC A02/MF A01 
AD-A234 737/5/GAR 

Electron ey | Loss Spectroscopic Char- 

acterization of Insulators for Si Technology. 

AD-A234 737/5/GAR 148,794 PC A03/MF A01 
AD-A234 738/3/GAR 

Ultraciean, Integrated Processing of Thermal Oxide Struc- 


tures, 
AD-A234 738/3/GAR 148,795 PC A01/MF A01 
AD-A234 739/1/GAR 


Vapor Phase Hydrocarbon Removal for Si Processing. 
AD-A234 739/1/GAR 148,796 PC A01/MF AO1 


AD-A234 742/5/GAR 
Synthesis and Properties of Ri 
mers Containing Benzothiazole 
AD-A234 742/5/GAR 


AD-A234 743/3/GAR 


Soees Shield and Desert Storm. A Sienna and Troop 
List for the 1990-1991 Persian Gulf 
AD-A234 743/3/GAR 149, 894 PC A0S/MF A01 


AD-A234 744/1/GAR 
Development of a Vector Spherical Harmonic ‘VSH) Model 
N Thermosphere. 


of 
AD-A234 744/1/GAR 148,010 PC A08/MF A01 
AD-A234 cata 
is of epee me | eg Cylindrical Shells De- 
scribed by py Thin Shell and Elasticity T 
AD-A234 745/8/GAR 150,478 PC A03/MF A01 


AD-A234 746/6/GAR 
Advanced Pr ing and Properti 


AD -Ao34 746/6/GAR 
AD-A234 747/4/GAR 

Interaction of lonizing Radiation, Genetically Active Chemi- 

- and Radiofrequency Radiation in Human and Rodent 

AD-A234 747/4/GAR 149,735 PC AOS/MF A01 
AD-A234 748/2/GAR 

X-Ray Tomographic Inspection of Printed Wiring Assem- 

ies and Electrical 


blies ts. 

AD-A234 748/2/GAR 148,754 PC AOS/MF A01 
AD-A234 749/0/GAR 

Muscarinic Fe ay of Syuete Transmission at the Hip- 


oar ope lossy Fiber S\ 
AD- 749/0/GAR "149,631 PC A03/MF A01 
AD-A234 750/8/GAR 

Properties and Distribution of Single Voltage-Gated Calcium 


Ch is in Adult Hi 3 
AD-A234 750/8/GAR | 149,517 PC A03/MF A0O1 
AD-A234 751/6/GAR 
Dev nt and Verification of a ee Cloud-Moisture 
Model for Use in General Circulation Models. 
AD-A234 751/6/GAR 148,060 PC A08/MF A01 


AD-A234 752/4/GAR 


Rod Benzobisazole Poly- 
endent Groups. 
148,416 PC A03/MF A01 





of High Performance 
149,419 PC A03/MF A01 





Singular and -Bang Stochastic Control. 
AD-A234 752/4/GAR 148,675 PC A01/MF A01 


AD-A234 753/2/GAR 


Integrated Distributed Logistics Mai 
AD- 753/2/GAR 149, 

AD-A234 754/0/GAR 

pane on Eye M 

in Amherst, Massachusetts on Auguet 1990. 

AD-A234 754/0/GAR 149,696 PC A03/MF A01 
AD-A234 755/7/GAR 

Final Report on Contract N00014-88-K-0059 (California Uni- 


versity). 

AD-A234 755/7/GAR 149,518 PC A03/MF A01 
AD-A234 756/5/GAR 

Title 38 Personnel System in the Department of Veterans 


Affairs: an Alternate 
AD-A234 756/5/GAR 147,732 PC A04/MF A01 
AD-A234 758/1/GAR 


pase va Transformational Ideas to Automatic Flight 


AD AZS4 7 H/GAR 147,827 PC A03/MF A01 
AD-A234 759/9/GAR 


t. 
PC A03/MF A01 





of Phosphines 


Nucleophilic Addition roups. 
Isolation of 1-Hydroxy ium ai isiloxy) 


> ooo 
Phosphoni 1-(Trimethy| 
ium Salts and the —_— Structure of (1- Sean 


‘eanetylodt 
AD-azse IF Te /O/GAR wae, 2 PC A02/MF A01 


AD-A234 760/7/GAR 
Ethane Production Rate in Rats Exposed to High Oxygen 


Concentration. 
AD-A234 760/7/GAR 149,519 PC A01/MF A01 


AD-A234 761/5/GAR 
Ad\ d Dynamic Anthrop phic Manikin (ADAM) Final 
Design Report. 
AD-A234 761/5/GAR 147,808 PC A99/MF A04 
AD-A234 762/3/GAR 
Chlordecone impairs Na(+ )-Stimulated L-(3H)Glutamate 
Transport and Mobility of 16-Doxyl Stearate in Rat Liver 


Plasma Membrane Vesicles. 
AD-A234 762/3/GAR 149,028 PC A02/MF A01 
AD-A234 763/1/GAR 


ative ot AB of Histamine Immunoreactivity in Nerv- 


ous Systems Pleurobranchaea. 
AD- Tea 149,520 PC A03/MF A01 


AD-A234 nhnenierwig 

Differential Moduetion ¢ .. ~ Voltage-Gated Calcium 

Channels A gic Agonists in Adult 

AD Agas 564/9/GAR- 149,632 PC A03/MF A01 
AD-A234 765/6/GAR 

— and Construction of App for Optical Switch 

valuai 

AD-A234 765/6/GAR 150,520 PC A03/MF A0O1 
AD-A234 766/4/GAR 

Effects of ae. Impulsive Noise - Hatching 

Success: A Ri of the Sooty Tern Incident 

AD-A234 766/4/G R 149,041 PC A03/MF A01 
AD-A234 767/2/GAR 


Transmission Electron Microscopy of the CVD Diamond 


Film/Substrate Interface. 
AD-A234 767/2/GAR 148,324 PC A03/MF A01 
AD-A234 768/0/GAR 


Freq y Filtering Characteristics of Compli- 


ant Layers. 
AD-A234 768/0/GAR 150,658 PC A07/MF A01 
AD-A234 769/8/GAR 














Selective Herbivory and Its Role in the Evolution of Phyto- 
plankton Growth St Strategies. 
AD-A234 769/8/GAR 149,623 PC A02/MF A01 


AD-A234 770/6/GAR 
Reshaped Human Monoclonal Antibodies for Therapy and 


Passive Immunization. 
AD-A234 770/6/GAR 149,638 PC A03/MF A01 


AD-A234 771/4/GAR 
Quasi-CW Excimer Laser. 
AD-A234 771/4/GAR 

AD-A234 772/2/GAR 
= Pattern Recognition of LSS States via Wave Propaga- 


AD-A234 772/2/GAR 150,918 PC A03/MF A01 
AD-A234 773/0/GAR 


Ceramic Fiber Coating 
AD-A234 773/0/GAR 


AD-A234 774/8/GAR 
Experimental Verification of an Innovative Performance-Val- 


idation pore | for Large Space System 
AD-A234 774/8/GAR 


Ss. 
151,054 PC A08/MF A01 
AD-A234 775/5/GAR 


Dynamics of Elastic Bending and Torsion of Hingeless 

Rotors with Dynamic Sta 

AD-A234 775/5/GAR 147,760 PC A04/MF A01 
AD-A234 776/3/GAR 


150,521 PC A03/MF A01 


it and Demonstration. 
149,350 PC A06/MF A01 


pon 4 Semiconductor Lasers. 
AD- 776/3/GAR 148,766 PC A01/MF A01 
AD-A234 777/1/GAR 


Relationship of Bonding to Electronic Spectra. 
AD-A234 777/1/GAR 148,325 PC A01/MF A01 


oe ayy 











"eae of Tactical Impor- 
” 149,562 PC A05/MF A01 


and 
fa to US CENTCOM F 
AD-A234 778/9/GAR 


AD-A234 779/7/GAR 


Chapel Management AFSC 
AD-A234 779/7/GAR 


AD-A234 780/5/GAR 


ney, Multicylinder Method for the tamara of 
Cloud Liquid-Water _— and Droplet Siz 
AD-A234 780/5/GAR 148,061 PC A03/MF A01 


AD-A234 781/3/GAR 
Transfer of Adaptation between Actual and Simulated 


Rotary Stimulation. 
AD-A234 781/3/GAR 149,772 PC A03/MF A0O1 
AD-A234 782/1/GAR 


Development of an Intelligent Seismic Facility and Prepara- 

tion for Participation in the Conference on Disarmament 

Group of Scientific Experts Technical Tests 

AD-A234 782/1/GAR 148,750 PC AO5S/MF A01 
AD-A234 783/9/GAR 

Literature Search and Research Design Amite River and 

a ++ ay 3 —* East Baton Rouge, and Liv- 


ton Parishes, L 
A AZ34 783/9/GAR 148,068 PC A09/MF A02 
AD-A234 784/7/GAR 


Utilization of Emergency 
AD-A234 784/7/GAR 


893X0. 
149,941 PC A04/MF A01 


Medical Kits by Air Carriers. 
151,117 PC A02/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A234 785/4/GAR 
Nondestructive Evaluation (NDE) of Fiberglass Marine 


Structures State-of-the Art Review. 
AD-A234 785/4/GAR 150,404 PC A06/MF A01 
AD-A234 786/2/GAR 


Extinction of Electromagnetic Waves by a Small Gyrotropic 


AD-A234 786/2/GAR 150,670 PC A02/MF A0O1 
AD-A234 787/0/GAR 
Sees Control of Di 
AD-A234 787/0/GAR 
AD-A234 788/8/GAR 
Schlieren Studies of Compressibility Effects on Dynamic 


Stall of Airfoils in Transient Pitching Motion. 
AD-A234 788/8/GAR 147,761 PC AO3/MF A01 


AD-A234 789/6/GAR 
——— of Long-Term Potentiation at + cea 
iber S Follows a Hebbian Rule 
AD ADS 78 789/6/GAR 149,633 PC A03/MF A01 
AD-A234 791/2/GAR 
Reliability Testing of 
AD-A234 791/2/GAR 
AD-A234 792/0/GAR 


Satellite Ag Derived Estimates of Erosion Parameters for 


AD ADSA 702/01 792/0/GAR 148,037 PC A08/MF A01 
AD-A234 793/8/GAR 

Engineeri _——— for Artificial eee Softwar 

AD-A234 793/8/GAR 148,133 BC A04/MF A01 
AD-A234 795/3/GAR 

Technical Support and D ion Mi 

Ton All Wy  4 a (ATEC). 

AD-A234 795/3/GAR 
AD-A234 796/ ween 

tical oy of M 

faces of Hi in Precision Stee! Steel 

AD-A234 796/1/GAR 
AD-A234 797/9/GAR 

Titanium Alloy Integrated Centrifugal Impeller 5 Coordinate 

Computer Assisted Manufacturing Technology--Translation. 

AD-A234 797/9/GAR 148,543 A03/MF A01 
AD-A234 798/7/GAR 

Chinese Space Science and Technology (Selected Arti- 


cles)--Tr: 
150,874 PC A03/MF A01 


149,507 PC A03/MF A01 


Life Underwater Components. 
148,733 PC A03/MF A01 





g for 25 
148,468 PC A08/MF A01 


the Roughness of the Sur- 
alls--Translation. 
149,391 PC A03/MF A01 


ransiation. 
AD-A234 798/7/GAR 
AD-A234 799/5/GAR 
Methods for D: ining 
AD-A234 799/5/GAR 
AD-A234 801/9/GAR 
Prime Minister Li Peng Taiks with te eae yr toa ce 
cussion Meeting on Satellite Applications and Applied Sa 
ellite Technology about the Development of Our Country’ s 


Activities in Space--Translation. 
AD-A234 801/9/GAR 150,875 PC A02/MF A01 


AD-A234 802/7/ GAR 
WPG-30 Model A Rotating Berylli- 
um Mirror aa Camera ag Its Notun henie 


AD-A234 802/7/GAR 150,474 PC A03/MF A01 
AD-A234 803/5/GAR 
Collection of ee ~ Papers from the Third All-China 
lectroemissions nology Conf (Selected 
Pages rranaaton. © 
AD-A234 804/3/GAR 
Array-Typed, Sealed-off Mini Tea CO2 Laser--Translation. 
AD- 804/3/GAR 150,522 PC A03/MF A01 
AD-A234 805/0/GAR 





‘ack Depth--Translation 
149,254 PC A03/MF A01 








150,596 PC AQ5/MF A01 


Nondestructive Testing (Selected Articles)--Transla 
AD-A234 805/0/GAR 149,288 PC A0a/ ME A01 


AD-A234 807/6/GAR 

Machine Tools (Selected Articles)--Transiation. 

AD-A234 807/6/GAR 149,308 PC A04/MF A01 
AD-A234 808/4/GAR 

ROBOT: A Journal of Chinese Society of Automation-- 


Translation. 
AD-A234 808/4/GAR 149,293 PC A10/MF A02 
AD-A234 809/2/GAR 
of Matrix Management in Large Military Industri- 
nterprises-- Translation. 

AD-AzSe 809/2/GAR 149,849 PC A02/MF A01 
AD-A234 810/0/GAR 

A of Transportation: Capturing 

AD-Aza4 ye1/O/GAR 


oe oth of “oaks Pe 
PC A03/MF A01 
AD-A234 811/8/GAR 


ee See : Chances 
AD aoe 811/8/GAR 
AD-A234 812/6/GAR 
the Trainers: Mission Analysis and Support for 
Divisions. 


R 
AD-A234 812/6/GAR 149,942 PC A05/MF A01 
AD-A234 813/4/GAR 
Taxonomy. 
AD-A234 813/4/GAR 
AD-A234 814/2/GAR 
Lyme Disease in South America. 


for a European Defense Entity. 
148,088 PC A03/MF A01 


149,650 PC A01/MF A01 


AD-A234 814/2/GAR 
AD-A234 815/9/GAR 
Demonstration be the Origin of Human Mast Cells from 


CD34+ Bone M 
AD-A234 815/9/GAR 149,594 PC A02/MF A01 
AD-A234 816/7/GAR 


Increased Efficiency of Retroviral-Mediated Gene Transfer 
and Expression in Primate Bone Marrow Progenitors after 
5-Fluorouracil-induced Hematopoietic Suppression and Re- 


covery. 
AD-A234 816/7/GAR 149,595 PC A02/MF A01 
AD-A234 waren 


149,713 PC AOQ1/MF A01 


Approximate Constants of Motion for Vibrational Spectra of 
Meme Occiator Systems with Multiple Anharmonic Reson- 
ances. 
AD-A234 817/5/GAR 
AD-A234 818/3/GAR 
Unified Semiciassical Dynamics for Molecular Resonance 


AD-A234 818/3/GAR 148,327 PC A03/MF AO1 
AD-A234 819/1/GAR 
to Fitti of Molecules with 
} b Cheoee iting Spectra 
AD-A234 819/1 /GAR 148,328 PC A03/MF A01 
AD-A234 820/9/GAR 
New inment of Fermi 
AD-A234 820/9/GAR 
AD-A234 ea 
ney Any ee of the Generalized Normai- 


ocal T! Fermi Resonance 
AD-A234 821 NIT/GAR 148, PC A03/MF A01 
AD-A234 822/5/GAR 


Localized Chaos and Partial i of 
Constants of Motion in the Transition to 
AD-A234 822/5/GAR 148,331 PC A02/MF A01 


AD-A234 823/3/GAR 


Phase Space Bifurcation Structure and the Generalized 
Local-to-Normal Transition in Resonantly Coupled Vibra- 


tions. 
AD-A234 823/3/GAR 148,332 PC A03/MF A01 
AD-A234 824/1/GAR 
ae of Vay a Spectra of Molecules with 


the 
AD-A234 $247 1/GAR 148,333 PC A02/MF A01 
AD-A234 825/8/GAR 
ast Comme on ‘Semiclassical Phase Space Evolu- 
lesonance 


tion of Fermi R 
AD-A234 825/8/GAR 148,334 PC AO1/MF AO1 
AD-A234 826/6/GAR 


Impact of Gorbachev's Politics on Soviet 
AD-A234 826/6/GAR 149,895 


AD-A234 827/4/GAR 


148,326 PC A02/MF A01 


Resonance Spectra. 
148,329 PC A02/MF A01 


Missions. 
A04/MF A01 


‘thane Production in Deficient Rats. 
AD-A234 827/4/GAR 149,521 PC A01/MF A01 
AD-A234 828/2/GAR 
Isotropic Ex in the Platinum-Catalyzed Reduction of 
Olefins in Protic ; 
AD-A234 828/2/GAR 148,253 PC A03/MF A01 
AD-A234 830/8/GAR 


ee 0 See ee ase Cnggiten ant ee 


a Process. 
Howto 830/8/G. 150,523 PC A03/MF A01 
AD-A234 831/6/GAR 

Hy is and | Collapse of — Struc- 

tures: A Paradigm for the Fatigue Failure of Materials. 

AD-A234 831/6/GAR 150,659 PC A04/MF A01 
AD-A234 832/4/GAR 

Air Force Office of Scientific Research Technical Report 

Summaries: October - 1990. 

AD-A234 832/4/GAR 149,943 PC A09/MF A02 
AD-A234 833/2/GAR 

Air Force Office of Scientific Research: Research Proposal 


Quarterly Status Report, October - 1990. 
AD-A234 833/2/GAR 147,741 PC A03/MF A01 


AD-A234 834/0/GAR 





Ada Compiler Validation Summary Report: Certificate 
Number: ae tones 11076, DDC International A/S, DACS 
Sun3/SunOS Native Ada Compiler , Version 4.6, 


Sun3/60 
AD A234 834/0/GAR 
AD-A234 835/7/GAR 
E- ies of Ii-Vi Ly ag Bulk 


Symposium oy ng 
a. Epitaxial Films, Quantum Well Structur: 
AD-A234 835/7/GAR 150,597 PC AO1/MF A0o1 


AD-A234 een 


Solid State Research. 
AD AZS4 896/5/GAR 


AD-A234 837/3/GAR 


Role of EEPROM Devices in U; 
AD-A234 837/3/GAR 


AD-A234 838/1/GAR 
Nerve Agents: + oe to 
AD-A234 838/1/GAR 
AD-A234 839/9/GAR 
—_ of the Gas Phase Chemistry 


= a Microprobe Mase Spectrometer for (MPMS) System: 


148,625 PC A04/MF A01 


148,767 PC A0S/MF A01 


vo 
148,797 PC A03/MF A01 


Treatment/Pretreatment. 
149,830 PC A04/MF A01 


AD-A234 865/4/GAR 


AD-A234 839/9/GAR 
AD-A234 840/7/GAR 

Study - the Gas Phase Chemistry of rr Propel: 

Results for Solid Fuels (TPB) scent on i 

BAMO/NMMO), 1: a Propellant (M10) and an ROX 

AD-A234 CAOsTIGAR 148,519 PC A03/MF A01 
AD-A234 841/5/GAR 

with Applications to Laser ics. % 

AD-A234 841/5/GAR 150,524 PC A01/MF A01 
AD-A234 842/3/GAR 


Defense Reorganization: DOD's Efforts to Streamline the 

AD-AZ34 842/3/GAR "149,896 PC A02/MF A01 
AD-A234 843/1/GAR 

Navy Strategic Forces: Trident |i (D-5) Missile Contract In- 

AD-A234 843/1/GAR 149,977 PC A02/MF A01 
AD-A234 844/9/GAR 

Global Positioni : Production should be Limited 


Until Receiver Ri i are Resolved. 

AD-A234 844/9/GAR 150,145 PC A03/MF A01 
AD-A234 845/6/GAR 

-_ Weapons: Status of the Sense and Destroy Armor 

abacse 845/6/GAR 150,445 PC A03/MF A01 
AD-A234 846/4/GAR 

Defense Reorganization: DoD’s Efforts to Streamline the 

AD-Ag34 846/4/GAR 149,944 PC A02/MF A01 
AD-A234 847/2/GAR 

poy of Subsurface 

AD-A234 847/2/GAR 


AD-A234 848/0/GAR 


148,518 PC A03/MF A01 





Radar for Mine Detection. 
148,746 PC A05/MF A01 


System See Updated 


148,850 “PC A02/MF A01 

Surgical Treatment of Laser — i 

AD-A234 849/8/GAR 149, A03/MF A01 
AD-A234 852/2/GAR 

intelligibility of Digital Sane eee ‘Masked by Noise: Normal 

See ae cae 

852/2/GAI 148,602 PC A03/MF A01 

AD-A234 853/0/GAR 

= ne, Drainage Characterization Survey, Hurlburt 

AD-A234 853/0/GAR 149,141 PC A03/MF A01 
AD-A234 854/8/GAR 


USAF Occupational Iliness Annual 
AD-A234 854/8/GAR 149,714 


AD-A234 855/5/GAR 
| emacna Characterization Survey, Vandenberg, AFB, 


AD-A234 855/5/GAR 149,096 PC A06/MF A01 
AD-A234 856/3/GAR 


hey AFB, UT. 
148,138 PC A03/MF A01 


bm Movement Operations 
Draft Software User's Manual. increment 
AD-A234 848/0/GAR 


AD-A234 849/8/GAR 
Induced E 


for FY 1990. 
A03/MF A01 


i A234 856/3/ 
AD-A234 pm 

Planning Multisentential English Text Using Communicative 

AD-A234 857/1/GAR 148,069 PC A15/MF A02 
AD-A234 858/9/GAR 
Fon E Character of In- 


Electrodynamic, Thermal, 
tense Sun- Arcs in the Polar . 
148,011 PC A03/MF A01 


AD-A234 858/9/GAR 
AD-A234 859/7/GAR 

Reexamination of the O(3P yields 1D) Excitation Rate by 

Thermal Electron |i 

AD-A234 859/7/GA 148,335 PC AOQ1/MF A01 
AD-A234 860/5/GAR 

we Climatic Design Requirements in the Age of 

AD-A234 860/5/GAR 149,851 PC A01/MF A01 
AD-A234 861/3/GAR 

Oily Waste Disposal Survey, South Tank Farm, Lajes Field, 


AD-A234 861/3/GAR 149,097 PC A04/MF A01 
AD-Aas 862/1/GAR 
jazard Waste Techni 
APB. MD. 
AD-A234 862/1/GAR 
AD-A234 863/9/GAR 


Atom Wave Interferomet: 
AD-A234 863/9/GAR 


AD-A234 864/7/GAR 
Data Management for the Coordinated Eastern Arctic Ex- 


AD-A234 864/7/GAR 150,427 PC A01/MF A01 
AD-A234 865/4/GAR 

, of Hepatic Malic Enzyme by Perfluorodecanoic 

AD-A234 865/4/GAR 149,789 PC A03/MF A01 


September 15, 1991 OR-5 





| Assistance Survey, Andrews 
149,897 PC A03/MF A01 


150,671 PC A02/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A234 866/2/GAR 
Visual Sensitivities and Discriminations and Their Role in 


Aviation. 
AD-A234 866/2/GAR 148,139 PC A05S/MF A01 
AD-A234 867/0/GAR 
Combined XPS-ISS Modulated Molecular Beam Investiga- 
tion of the Reactions of Oxygen and Fluorine with Silicon 


Surfaces. 
AD-A234 867/0/GAR 148,336 PC A03/MF A01 
AD-A234 868/8/GAR 
Performance Oriented Packaging Report for Charge, Demo- 
M221. 


lition, Clipped, 
AD-A234 868/8/GAR 150,446 PC A01/MF A01 
AD-A234 869/6/GAR 
se Oriented P: g Testing of M548 Shipping 
and pre Container ‘or Pactng Group I! Solid Hazard- 


erials. 
AD Aes 869/6/GAR 150,447 PC A03/MF A01 
AD-A234 870/4/GAR 


Performance Oriented Packaging Testing of CNU-405/E 
Shipping and Storage Container for Packing Group I! Solid 


Hazardous Materials. 
AD-A234 870/4/GAR 150,463 PC A02/MF A01 
AD-A234 871/2/GAR 
Performance Oriented Packaging Testing of PA92 Metal 
Ammo Container for Packing Group I! Solid Explosive Mate- 


rials. 
AD-A234 871/2/GAR 150,448 PC A03/MF A01 
AD-A234 872/0/GAR 


Perf Oriented Pack g Testing of M592 Shipping 
and a Container for pecking Group I! Solid Hazard- 


S 
AD -ADS4 B72 872/0/GAR 150,449 PC A02/MF A01 
AD-A234 874/6/GAR 
Officer Career Development: Factors that en Subspe- 
cialty Decisions and Proven-Subspecialty Sta’ 
AD-A234 874/6/GAR 149,945 PC. ‘A03/MF A01 
AD-A234 875/3/GAR 


Field Survey of ns Systems in Public Educa- 


tion, Industry, and the Milita 

AD-A234 875/3/GAR 148,099 PC A04/MF A01 
AD-A234 876/1/GAR 

Internation Conference on Atomic fuiny’ A 2th) Held in 

Ann Arbor Mi on 29 July through 3 August 1 

AD-A234 876/1/GAR 150,672 POA A14/MF A02 
AD-A234 877/9/GAR 

Expert and Novice Fire Ground Command Decision: 

AD-A234 877/9/GAR 149,898 PC ‘A04/MF A01 
AD-A234 878/7/GAR 


Experimental Study of Plunging Liquid Jet Induced Air Car- 


ryunder ai ispersion. 
AD-A234 878/7/GAR 150,493 PC A02/MF A01 
AD-A234 879/5/GAR 


New Copolymers for Nonlinear Optics Applications Which 
Incorporate Delocalized pi-Electron Subunits with Well-De- 


fined Conjugation Li 
AD-A234 879/5/GAR 148,417 PC A02/MF A01 
AD-A234 880/3/GAR 


Northeast Artificial Intelligence Consortium (NAIC). Volume 


1. Executive Summary. 
AD-A234 880/3/GAR 148,699 PC A04/MF A01 
AD-A234 881/1/GAR 
Northeast Artificial Intelligence Consortium (NAIC). Volume 
2. Discussing, Using, and —— Plans. 
AD-A234 881/1/GAR ,700 PC A07/MF A01 
AD-A234 882/9/GAR 
Northeast Artificial Intelligence Consortium (NAIC). Volume 
3. The Versatile Maintenance Expert System (VMES). 
AD-A234 882/9/GAR 148,701 PC A05/MF A01 
AD-A234 883/7/GAR 
Northeast Artificial Intelligence Consortium (NAIC). Volume 
4. Distributed Artificial Intelligence for Communications Net- 


work Mana: nt. 
AD-A234 /7/GAR 148,702 PC A08/MF A01 
AD-A234 884/5/GAR . 
Northeast Artificial ring Yor Consortium (NAIC). Volume 
5. Bones 54 Planning for wanes Environments in the 
Time Constrain 
AD-ADS4 $34/S/GAR 
AD-A234 885/2/GAR 
Northeast —_ Intelligence og my 3 (NAIC). Volume 
6. Buildi on, Integra- 
tion, and = rece of Complex Diewinoad T asks. 
AD-A234 885/2/GAR 148,704 PC A07/MF A01 
AD-A234 886/0/GAR 


Ceoant Artificial Intelligence Consortium (NAIC). Volume 
tic Photointerpretation. 
148,705 PC A03/MF A01 











148,703 PC A03/MF A01 











7. Automat 

AD-A234 886/0/GAR 
AD-A234 887/8/GAR 

Northeast Artificial Intelligence Consortium pe — 

8. Artificial Intelligence Applications to lecognitio! 

AD-A234 887/8/GAR 148,706 Pe A04/MF {A01 
AD-A234 888/6/GAR 

Northeast Artificial Intelligence Consortium (NAIC). Volume 
4 A Planner System for the Application of Indications and 


larning. 
AD ADS 888/6/GAR 148,707 PC A05S/MF A01 
AD-A234 889/4/GAR 
me Consortium (NAIC). Volume 
‘oblem Solving. 


Northeast Artificial 
10. Time Oriented Pr 


OR-6 


VOL. 91, No. 18 


AD-A234 889/4/GAR 
AD-A234 890/2/GAR 
a co Artificial Intelligence Consortium (NAIC). Volume 


. Knowl Base Maintenance. 
AD-Azos 890/2/GAR 148,709 PC A05/MF A01 


AD-A234 891/0/GAR 


Northeast Artificial Intelligence Consortium (NAIC). Volume 
12. Computer Architecture for Very Large Knowledge 


Bases. 

AD-A234 891/0/GAR 148,606 PC A15/MF A02 
AD-A234 892/8/GAR 

Northeast Artificial Intelligence Consortium (NAIC). Volume 

18. A Distributed Artificial Intelligence Approach to Informa- 

tion Fusion and Object Classification. 

AD-A234 892/8/GAR 148,710 PC A06/MF AO1 
AD-A234 893/6/GAR 

Northeast Artificial Intelligence Consortium (NAIC). Volume 

14. Knowl Base Retrieval Using Plausible Inference. 

AD-A234 893/6/GAR ,711 PC A04/MF AO1 
AD-A234 894/4/GAR 

Northeast Artificial Intelligence Consortium (NAIC). Volume 

15. Strategies for ones o Symbolic and Numerical Com- 

putation in Knowl jase Systems. 

AD-4234 894/4/GA 148,712 PC AOS/MF A01 
AD-A234 895/1/GAR 

Northeast Artificial Intelligence Consortium (NAIC).. Volume 

16. Intelligent Signal Processing Techniques for Multi- 


Sensor Surveillance Systems. 
AD-A234 895/1/GAR 148,713 PC A04/MF A01 


AD-A234 896/9/GAR 


Northeast Artificial lhe any en) Consortium (NAIC). Volume 
17. High-Level A ignal Processing. 
AD-A234 $06/9/08R 148,714 PC A04/MF A01 
AD-A234 897/7/GAR 
Northeast Artificial Intelligence Consortium (NAIC). Volume 
13. Image Understanding and ware Parallel Systems. 
AD-A234 897/7/GAR 715 PC A05/MF A01 
AD-A234 898/5/GAR 
Coordination in Large Scale Software Development. 
AD-A234 898/5/GAR 148,626 PC A03/MF A01 
AD-A234 899/3/GAR 
Dermatobia hominis en Caruncula Ocular: Reporte de un 
Caso en Iquitos, Peru (Dermatobia hominis in Ocular Carun- 
cle: Report of a Case in Iquitos, Peru). 
AD-A234 899/3/GAR 149,667 PC A01/MF A01 
AD-A234 900/9/GAR 
Department of Defense Critical Technologies Plan for the 
Committees on Armed Services United States Congress. 
AD-A234 900/9/GAR 149,946 PC A16/MF A02 


AD-A234 901/7/GAR 
Central Research Project Report on Superconductivity (FY 
1988). Part 2. Mai _ Field Gradiometer Tank Seeker. 
AD-A234 901/7/ 149,974 PC A04/MF A01 
AD-A234 dann” 
Pilot Study: Evaluation of the Effects of Treatment with 
0.75% Topical Capsaicin in Patients with Reflex eae 
ic Dystrophy Using Three Phase Bone Scintigraphy. 
AD-A234 902/5/GAR 149,677 A03/MF A01 


AD-A234 903/3/GAR 
Dynamic sit ‘  peeaes of Sandwich Structures by In- 


elastic Deform: 
150,417 PC A06/MF A0O1 


148,708 PC A03/MF A01 


AD-A234 903/3/GAR 
AD-A234 904/1/GAR 
Reinventing the Wheel: Structuring Aerospace Forces for 


Foreign Internal Defense. 
AD-A234 904/1/GAR 149,899 PC A04/MF A01 
AD-A234 905/8/GAR 


Total Quality ~ see and Reform of the Military Ac- 


quisition System. 
AD-A234 905/8/GAR 149,852 PC A07/MF A01 
AD-A234 906/6/GAR 


Should the Air Force Establish a Formalized Mentoring Pro- 


ram. 
Ro-Azs4 906/6/GAR 149,947 PC AO5/MF A01 
AD-A234 907/4/GAR 


Toward the Defense of Australia. 
AD-A234 907/4/GAR 


AD-A234 908/2/GAR 
National Will: Achilles Heel in United States National Strate- 


2b-a234 908/2/GAR 148,118 PC A05/MF A01 
AD-A234 909/0/GAR 
Total Quality Management: Will It Work in the System Pro- 


ram Office. 
D-A234 909/0/GAR 149,853 PC A06/MF A01 
AD-A234 910/8/GAR 


Biological Synthesis of Substituted o-Aminophenols. 
AD-A234 910/8/GAR 149,522 PC ‘A0S/ MF A01 


AD-A234 911/6/GAR 


Application of Toluene Dioxygenase in the Synthesis of 
Acetylene-Terminated Resins. (m-Hydroxy Phenylacetylene 


Biotransformation Proj 
AD-A234 911/6/GAR 148,418 PC A02/MF A01 
AD-A234 912/4/GAR 
Pag tey Audit: Air Force’s Base-Level Financial Systems 
do not Provide Reliable Information. 
AD-A234 912/4/GAR 149,854 PC A03/MF A01 


149,900 PC AO5/MF A01 


AD-A234 913/2/GAR 


Financial Audit: Financial Reporting and Internal Controls at 
the Air Force Systems Command. 
AD-A234 913/2/GAR 149,948 PC A04/MF A01 


AD-A234 914/0/GAR 


Ada Compiler Validation Summary Report: Certificate 
Number: 901129S1.1178, DDC International A/S, DACS 
VAX/VMS to 80386 PM Bare Ada Cross Compiler System 
with Rate Monotonic Scheduling, Version 4.6, hs 8530 
Greater Than or Equal to Bare —— iSBC 386/2 

AD-A234 914/0/GAR ,627 PC ‘A08/MF A01 


AD-A234 915/7/GAR 
Principles Guiding Enantiomeric Recognition in Macrocycle- 


Amine Systems. 
AD-A234 915/7/GAR 148,337 PC A02/MF A01 
AD-A234 916/5/GAR 


Theory and Experimental and Chemical Instabilities. 
AD-A234 916/5/GAR 148,338 PC A03/MF A01 


AD-A234 917/3/GAR 
Second-Order Nonlinear 
Poly(Organophosphazenes): Synthesis and stintinens Opt 


cal Characterization. 
AD-A234 917/3/GAR 148,419 PC A03/MF A01 
AD-A234 918/1/GAR 


Disilaselenirane and Disilatellurirane: Synthesis and Crystal 


Structures. 
AD-A234 918/1/GAR 148,254 PC A02/MF A01 
AD-A234 919/9/GAR 


Detection of Known Signals in — Backgrounds. 
AD-A234 919/9/GAR 50,479 A03/MF A01 


AD-A234 920/7/GAR 
Progress on Data Accession and Preparation of User's 


Guides. 

AD-A234 920/7/GAR 150,428 PC A03/MF A01 
AD-A234 921/5/GAR 

Raman Spectroscopy Study of Solvation Structure in Aceto- 


nitrile/Water Mixtures. 
AD-A234 921/5/GAR 148,339 PC A03/MF A01 
AD-A234 922/3/GAR 


Human Immune Response to Dengue Infections. 
AD-A234 922/3/GAR 149,639 PC A03/MF A01 


AD-A234 923/1/GAR 
omg a of Seawater by Lava from Kilauea Vol- 


0, Haw 
{AD-A234 9 923/ 1/GAR 150,429 PC A02/MF A01 
AD-A234 924/9/GAR 


In-situ Heat Flux joe in Buildings: Applications 
and Interpretations of Results, P' ooren ae Mey of . Workshop 
Held in Hanover, New Hampenie on 22-2: 1990. 

AD-A234 924/9/GAR 148,184 PC, A12/ME A02 


AD-A234 925/6/GAR 
Generic Tasks for Knowledge-Based Problem Solving: Ex- 


tension and New Directions. 
AD-A234 925/6/GAR 148,716 PC A07/MF A01 
AD-A234 926/4/GAR 


Transformation Toughening of Ceramics. 
AD-A234 926/4/GA\ 149,325 PC AOS/MF A01 


AD-A234 927/2/GAR 


International Dimension of Culture and Conflict: Proceed- 
_ s of the Symposium. 
-A234 927/2/GAR 


Pras 928/0/GAR 
Geographic Location and Enlistment Propensity of Young 
Men: Findings from the 1984-1988 Waves of the Youth Atti- 


tude Tracking Study. 
AD-A234 928/0/GAR 149,949 PC A0O5/MF A01 
AD-A234 929/8/GAR 


Research Equipment Purchased under DURIP Grant 
Number AFOSR-89-0098: Application for Laser Propulsion 
AD-A234 929/8/GAR 150,549 PC A03/MF A01 


AD-A234 930/6/GAR 
Failure Analysis of Fuel Injection Pumps from Generator 


Sets Fueled with Jet A-1. 
AD-A234 930/6/GAR 148,560 PC A03/MF A01 
AD-A234 931/4/GAR 


H-Infinity-Optimal Control for Distributed Parameter Sys- 


tems. 
AD-A234 931/4/GAR 148,676 PC A05/MF A01 
AD-A234 932/2/GAR 


IRIG Standard Format for Global Positioning System (GPS) 
Data for Post-Operation Interrange Exchai a 3 
AD-A234 932/2/GAR 150,147 A04/MF A01 


AD-A234 933/0/GAR 


Test Evaluation Plan (TEP) for the Conant Evaluation Pro- 
ram (CEP) of the Pocket or aa DR-13). 
D-A234 933/0/GAR 0,186 PC A06/MF A01 


AD-A234 934/8/GAR 
omen ieenate Tape Library Inventory Tracking and Re- 


(LITAR) System. 

RD A 34 934/8/GAR 148,628 PC A03/MF A01 
AD-A234 935/5/GAR 

Design of an Automated Parachute Tracking and Manage- 


ment System. 
AD-A234 935/5/GAR 149,855 PC AO5/MF A01 


148,119 PC AQ4/MF A01 
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AD-A234 936/3/GAR 
Artificial Neural System for Object Classification and Orien- 
tation Estimation. 
AD-A234 936/3/GAR 148,717 PC A04/MF A01 
AD-A234 937/1/GAR 
Test and Evaluation: te as Funded by DoD’s Central 
im. 


Test and Evaluation Invest al 
721 PC A03/MF A01 


AD-A234 937/1/GAR 
AD-A234 938/9/GAR 
Inactivation of Giardia Cysts by lodine with Special Refer- 
ence to Globaline: A Review. 
AD-A234 938/9/GAR 149,142 PC A03/MF A01 
AD-A234 939/7/GAR 
of +; iaiiepenamaames and 


Mechanical 
Polycarbonate-P: imide B 

AD-A234 939/7/GAR “0. 459 PC A03/MF A01 
AD-A234 940/5/GAR 


Warheads C 





Advanced pts: An Ad\ d Equation of 
State for Overdriven Detonation. 
AD-A234 940/5/GAR 150,464 PC A03/MF A01 
AD-A234 941/3/GAR 
and Perceptual Responses to Load Carrying 
Somali F Subjects Using Internal and External Frame 
AD Anse 8 941/3/GAR 149,773 PC A05/MF A01 
AD-A234 942/1/GAR 


Effectiveness of etn oa 2 for Enhanced Body 
Water Retention duri later Immersion 
AD-A234 942/1/GAR© 149,774 PC A03/MF A01 


AD-A234 943/9/GAR 
Pursuit Deterrent Munition Reserve-Cell Ammonia Battery 


R nalysis. 
AD- 943/9/GAR 148,833 PC A03/MF A01 
AD-A234 944/7/GAR 


Rail Circuit mentation. 
AD-A234 944/7/GAR 


AD-A234 945/4/GAR 


Effect of oe Wheelbase and Position on bob Launch Dy- 
namics o' “aaa Kinetic Energy Amm 
AD-A234 945/4/G 150,451 PC | AO3/ME A01 


AD-A234 pesca 
Direction and Location of Artillery Rockets by Acoustic 


Techniques. 
AD-A234 946/2/GAR 148,734 PC A03/MF A01 
—_— een 


150,450 PC A03/MF A01 


dure for Use in the Eval- 

ome of Topeal cence ep after Challenge with Vesicat- 

AB.A334 847/0/GAR 149,831 PC A03/MF A01 
AD-A234 948/8/GAR 

tribution of Personnel by State and by Selected Loca- 


tions, September 30, 1990 
AD-A234 948/8/GAR 149,950 PC AO5/MF A01 


AD-A234 949/6/GAR 





Reserve Manpower Statistics Fiscal Year 
AD-A234 949/6/GAR 149,951 Re, A03/MF A01 


AD-A234 950/4/GAR 


ponreary = = ym of Human Cells Expressing CD-45 Epi- 
oy ly 7 pleat Mouse-B; 
re A234 950/4/GAR 149,596 PC A01/MF A01 


AD-A234 951/2/GAR 
Reaction Processing of Ceramic Particulate and Whisker 


es. 
AD-A234 951/2/GAR 150,460 PC A02/MF A01 
AD-A234 952/0/GAR 


Measures of Misconception Stability. 
AD-A234 952/0/GAR 148,103 PC A03/MF A01 


AD-A234 953/8/GAR 
Field Work and Dispersion Relations of Excitations on Frac- 


tals. 
AD-A234 953/8/GAR 148,451 PC A03/MF A01 
AD-A234 954/6/GAR 


Theory of IRT-Based pPrenee Testing. 
AD-A234 954/6/GAR 1486. 


AD-A234 955/3/GAR 
Categories and Particulars: Prototype Effects in Estimating 


Spatial Location. 

AD-A234 955/3/GAR 148,104 PC A05/MF A01 
AD-A234 956/1/GAR 

Loner Park Shoreline Erosion Control He gy Seattle, 


lashington: Operation and Maintenance Manual. 
AD ADS 956/1/GAR 148,457 PC A03/MF A01 
AD-A234 957/9/GAR 


TRACE Trajectory Analysis and Orbit Determination Pro- 

im. Volume 13. = Root Information Filtering and 

AD-A234 957/9/GAR 151,048 PC A05/MF A01 
AD-A234 958/7/GAR 


Eye and Head Response to ee Ti 
A234 958/7/GAR 49,697 


AD-A234 959/5/GAR 


ee, te Ot ae ilicon. 
AD-A234 959/5/GAR 148,340 PC A03/MF A01 


AD-A234 960/3/GAR 
Surface Etching and Roughening in | 
of Thermal Oxides. 


PC A03/MF A01 


 A04/ MF A01 





grated Processing 


AD-A234 960/3/GAR 
AD-A234 961/ 1/GAR 
a C 


148,798 PC A03/MF A01 





Comets g Algorithm into a Polynomially 
AD-A234 961/1/GAR 149,486 PC A02/MF A01 
AD-A234 962/9/GAR 
‘Scale Stochasti 
pling and Benders 
AD-A234 962/9/GAR 
AD-A234 963/7/GAR 
woe © Oriented Packaging Testing of Mk 11 Mod 0 


AD- 963/7/GAR 150,452 PC A02/MF A01 
AD-A234 964/5/GAR 





Linear Progr Importance Sam- 


149,487 PC A03/MF A01 


Ultrasonic Measurements Research: Progress in 
AD-A234 964/5/GAR 150,480 PC R03 MF A01 
AD-A234 965/2/GAR 
Progress in Ultrasonic M R h in 1990: 
Transient Sources for Acoustic Emission Work. 
AD-A234 965/2/GAR 150,481 PC A03/MF A01 


AD-A234 966/0/GAR 
pa may Polymers Incorporating the Bicyclo(2.2.2)- 
AD-AZOA 966/0/GAR 148,420 PC A03/MF A01 
AD-A234 967/8/GAR 


Development of a Tactical High-Power Microwave Source 
Using the Plasma Electron Microwave Source (PEMS) Con- 


AD-A234 967/8/GAR 148,822 PC A04/MF A01 

pt 968/6/GAR 
infantry Division for Airland Battle-Futu 

A rage 968/6/GAR 149,901 PC A04/MF A01 
AD-A234 969/4/GAR 

Players or Spectators. Heavy Force Doctrine for MOUT. 

AD-A234 969/4/GAR 149,902 PC A04/MF A01 
AD-A234 970/2/GAR 

Theater of War Big Enough for All Services: 

"s Operati lole in the United States Paci Pon 


149,903 PC A04/MF A01 





mand. 
AD-A234 970/2/GAR 
AD-A234 971/0/GAR 


Space Doctrine. 

AD-A234 971/0/GAR 
AD-A234 972/8/GAR 

Air Force Public Affairs Wartime Planning. 

AD-A234 972/8/GAR 149,904 PC A03/MF A01 
AD-A234 973/6/GAR 

Fatigue Crack Tip ee Strain Range Measurement Stud- 


ies in Two Titanium Ali 
149,420 PC A03/MF A01 


149,952 PC AQ4/MF A01 


AD-A234 973/6/GAR 
AD-A234 974/4/GAR 

Multilevel Security for Knowledge Based Si 

AD-A234 574/4/GAR 148,690 PCA A04/MF A01 
AD-A234 975/1 

International Symposium on the Immunobiology of Proteins 

and Peptides - Vaccines: Mechanism, Design and Applica- 
tions (ath) held in Alberta, Canada on 2-5 October 1988. 
Volume 251. Advances in Experimental Medicine And Biol- 


AD-A234 975/1 149,597 Not available NTIS 
AD-A234 976/9/GAR 


AD-A2S4 on ie 


AD-A234 977/7/GAR 

Promises of E i nology. 

AD-A234 977/7/GA\ 149,905 PC A04/MF A01 
AD-A234 978/5/GAR 

Establishment of a Remotely Piloted Helicopter Test Flight 
Program for Hy ed larmonic Control Resear 

AD-A234 978/5/GAR 147,828 PC A04/MF A01 
AD-A234 979/3/GAR 

Semi-Spectral Primitive Equation R 

tion Model. Version 3.0 (User's Mani ; 

AD-A234 979/3/GAR 150,394 
AD-A234 980/1/GAR 

one oe mm Deficit: Corrosion of Our National Secu- 


inning 
A rey} 980/1/GAR 148,070 PC A0S/MF A01 
AD-A234 981/9/GAR 
Okinawa Campaign: A Cast Study. 
AD-A234 981/9/GAR 149,906 PC A06/MF A01 
AD-A234 982/7/GAR 
Chaplain Mission in a Department of the Army Crisis Re- 
sponse Team. 
AD-A234 982/7/GAR 149,953 PC A04/MF A01 
AD-A234 983/5/GAR 
Logistics in a Multinational 
AD-A234 983/5/GAR 
AD-A234 984/3/GAR 
Overview of Tropical Circulation. 
AD-A234 984/3/GAR 
AD-A234 985/0/GAR 
Waiting Algorithms for Synchronization in Large-Scale Multi- 
ocessors. 


AD-A234 985/0/GAR 148,630 PC A06/MF A01 
AD-A234 986/8/GAR 

Monolithic Integration Semiconductor and Superconductor 

Components. 


Omar! 711 “eC 03/MF A01 


Ocean-Circula- 
PC AOS/MF A01 


Corps. 
149,856 PC A04/MF A01 


148,025 PC A03/MF A01 


AD-A235 010/6/GAR 


AD-A234 986/8/GAR 
AD-A234 987/6/GAR 


148,799 PC A02/MF A01 


the Dynamics of Coastal Upwelling. 
150,395 PC A06/MF A01 


Laboratory 

AD-A234 bare/Gan” 
AD-A234 988/4/GAR 

Response Latency Measures for Biographical | 

(Technical Report, March 1, 1989-December 31, 1990). 

AD-A234 988/4/GAR 149,954 PC A04/MF A01 
AD-A234 989/2/GAR 

of Approved Recurring Information Requirements, 

DOD 7750.5-L. 

AD-A234 989/2/GAR 149,955 PC A05/MF A01 
AD-A234 990/0/GAR 


AD AZS4 900 BOCA ng 


AD-A234 991/8/GAR 


Neural Network 
147,829 PC AOS/MEE AG 


Response Latency Measures f ~ ee I 
(Final ae March 31, 1989-December 31, 1990). 
AD-A234 991/8/GAR 149,956 BC AOS/MF A01 
Ba 992/6/GAR 


of Compressibility on a Supersonic M 
AD Azoe 992/6/GAR 150,494 PC. 


AD-A234 993/4/GAR 


Layer. 
/MF A01 


Study. 
148,062 PC A15/MF A02 


Caribbean Basin: A R 

AD-A234 993/4/GAR 
AD-A234 994/2/GAR 

= Coating by Sputtering for High Temperature Compos- 

AD-A234 994/2/GAR 149,351 PC A03/MF A01 
AD-A234 995/9/GAR 

(ath) Held in huntn Texas = 1-5 October 1 300° si 

AD-A234 995/9/GAR 148,140 POA A10/MF A02 
AD-A234 996/7/GAR 

eet ee the Physicochemical Properties of Cement 
by Incorporation < Aluminosilicate Clays: Effect on 

Sronghh 996/7/ A 149,326 PC A05/MF A01 
AD-A234 997/5/GAR 

ea ae 6 ee 


Useful in the Design of Blood 
AD A234 997/5/GAR 149,598 PC A07/MF A01 
AD-A234 998/3/GAR 


AGT 1500 P Pp 


Volume 1. 
AD-A234 998/3/GAR 
AD-A234 999/1/GAR 


AGT 1500 Powerpack | 
Volume 2. 
AD-A234 999/1/GAR 


AD-A235 000/7/GAR 
Leptospirosis Scrub Typhus and Colorado Tick Fever Like 


Disease in Korea. 
AD-A235 000/7/GAR 149,563 PC A03/MF A01 
AD-A235 001/5/GAR 
Molecular Engineering Dynamics of Electron Transport and 
Nonlinear Optical Interaction in Langmuir-Blodgett Films of 
AD-A235 001/5/GAR 150,525 PC A03/MF A01 
AD-A235 002/3/GAR 
Accumulation in Advanced Metal Matrix Compos- 


ites under Thermal ing 
AD-A235 002/3/GAR 149,360 PC A09/MF A02 


AD-A235 003/1/GAR 








Project (M1 TMEPS). 
148,561 PC A08/MF A01 





Project (M1 TMEPS). 
148,562 PC A17/MF A02 


Neural Mechanisms of Attention. 
AD-A235 003/1/GAR 149,698 PC A02/MF A01 
AD-A235 004/9/GAR 
Bimonthly Report Number 8 for Micrion Corporation Con- 
tract NO0014-89-C-2238. 
AD-A235 004/9/GAR 148,800 PC A01/MF A01 


AD-A235 005/6/GAR 
Minutes of the Explosives Safety Seminar (24th) Held in St. 
Louis, Missouri on 28-30 A\ 1990. Volume 
AD-A235 005/6/GAR 150,453 PC A9/MF E12 
AD-A235 006/4/GAR 


a of the Explosives Saf J —— = Held in St. 
is, Missouri on 28-30 August 1990. V: 
AD-ADS5 006/4/GAR 150,454 PC Aso/Me E12 


AD-A235 007/2/GAR 
Computer se of Soot Formation Comparing Free 
Radical and lonic Mechani . 
AD-A235 007/2/GAR 148,520 PC A03/MF A01 
AD-A235 008/0/GAR 


Roundout : Is It Still Valid. 

AD-A235 008/0/GAR 149,907 PC A03/MF A01 
AD-A235 009/8/GAR 

Stepwise Dissociation of NH3 on the ee -(7x7) Surface: 

Low Temperature Dissociative Adsorption and Thermal Ef- 

fects. 

AD-A235 009/8/GAR 148,341 PC A03/MF A01 


AD-A235 010/6/GAR 
for Biographical Inventories. 
149,957 PC A03/MF A01 


OR-7 


Response Lat 
AD-A235 010/6/GAR 


September 15, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A235 011/4/GAR 
Surface Chemistry of Silicon-The Behavior of Dangling 
AD-A235 011/4/GAR 148,342 PC A03/MF A01 
AD-A235 012/2/GAR 
Effect on the Alpha(2)-Adrenergic Antagonist Yohimbine on 
tic Tolerance. 


Orthosta’ 

AD-A235 012/2/GAR 149,678 PC A02/MF A01 
AD-A235 013/0/GAR 

Computational agape and Efficiency in Electro-Optical 

AD-A235 1 FO/GAR 148,631 PC A03/MF A01 
AD-A235 014/8/GAR 


Material Engi ing of Semiconductor Structures. 
AD-A235 014/8/GAR 148,768 PC A03/MF A01 
AD-A235 015/5/GAR 

Retrieval Using Plausible Inference. 

AD-A235 015/5/GAR 149,258 PC A03/MF A01 
AD-A235 016/3/GAR 

Fundamentals of Mechanical Behavior in | Hi 


pounds. 
AD-A235 016/3/GAR 
AD-A235 017/1/GAR 


Results of NASA/Army Transmission R 
AD-A235 017/1/GAR 147,809 9 PC "A03/MF A01 


AD-A235 018/9/GAR 
Parallel Algorithms for Least Squares and Related Compu- 


AD-A235 018/9/GAR 148,632 PC A03/MF A01 
AD-A235 019/7/GAR 


Luminescence and Lasing in II-VI 
AD-A235 019/7/GAR 


AD-A235 020/5/GAR 


Mechanism of y esd of the AIDS hag’ HTLV-IlI/LAV 

(Annual Report, 31, 1988-March 30, 1989). 

AD-A235 020/5/GAR 149,651 ‘pe A03/MF A01 
AD-A235 021/3/GAR 


of an of the AIDS Virus, HTLV-III/LAV 
(Annual Report, 31, 1989-June 30, 1990). 
AD-A235 021/3/GAR 149,652 eC A03/MF A01 


AD-A235 022/1/GAR 
of a Sensitive DNA Assay for the AIDS Virus, 


Development 

HTLV-HlI/LAV. 

AD-A235 022/1/GAR 149,564 PC A03/MF A01 
AD-A235 023/9/GAR 


STs Mt © Geratben GHA Anaty tr Go HSS Vine, 
HTLV-IlI/LAV. 
AD-A235 023/9/GAR 149,565 PC A03/MF A01 


AD-A235 024/7/GAR 





Com- 
149,421 PC A03/MF A01 


Semiconductors. 
150,526 PC A03/MF A01 


of the AIDS Virus, HTLV-IlI/LAV. 
149,640 PC A03/MF A01 


Mechanism of 

AD-A235 024/7/GAR 
AD-A235 025/4/GAR 

Superconducting High T(c) Thin Film Vortex-Flow Transis- 

tor. 

AD-A235 025/4/GAR 148,823 PC A03/MF A01 
AD-A235 026/2/GAR 

of Protein in Burn Bik 8 
149,679 A06/MF A01 


AD-A235 OoB/2/GAR 
pyre be *A03/ ME A01 


pp ne snl 
Electromagnetic Launch Technology Assessment. Scientific 
pe tend adheny wee bey Td hani 


AD-ASS 027/0/ oA 
AD-A235 028/8/GAR 


AD-A235 037/9/GAR 
Polaron Ground State in a Double Heterostructure of Polar 


owe. 
AD-A235 037/9/GAR 150,599 PC A03/MF A01 
AD-A235 038/7/GAR 

} > ya Random-Field Ising Systems in a Transverse 


AD-A235 038/7/GAR 150,673 PC A03/MF A01 
AD-A235 039/5/GAR 


Project Management and Systems Engineering Guide 
Second Edition. 7” ios 


AD-A235 039/5/GAR 149,857 PC A18/MF A03 
AD-A235 040/3/GAR 

Analysis of the Function of Viral Protein X (VPX) of HIV-2. 

AD-A235 040/3/GAR 149,599 PC A02/MF A01 
AD-A235 041/1/GAR 


Attenuation of HIV-1 Infectivity by an Inhibitor of Oligosac- 
ide P - 


charide , 
AD-A235 041/1/GAR 149,680 PC A03/MF A01 
AD-A235 042/0/GAR 


Limited among Biologically Dis- 
= Human immunodetceney Virus Type 1 Isolates from 


Outbreak. 
AD-A235 '042/9/GAR 149,653 PC A02/MF A01 
AD-A235 043/7/GAR 
Oe ee enn ae ee | 
ay 2's —— Replication and Cytopathogenicity 


Lymphoid Cel 
AD-A235 043/7/GAR 149,654 PC A01/MF A01 
AD-A235 044/5/GAR 
Biological Characterization of Infectious Molecular Clones 
Derived from a Human | Virus Type-1 Iso- 


late with Rapid/High nr , 
AD-A235 044/5/GAR PC A02/MF A01 


AD-A235 045/2/GAR 
General Occurrence of Binding to Acetyicholinesterase- 
Subsirate Complex in Noncompettve | Inhibition and in Inhi- 


RD Agss 046/27 046/2/GAR 149,523 PC A03/MF A01 
AD-A235 046/0/GAR 

Two-Hydronic-Reactive States of Acetyicholinesterase 

Mechanistically Relevant Acid-Base Catalyst of pK(a) 6. 5 

and a Modulatory Group of pK(a) 5.5. 

AD-A235 046/0/GAR 149,600 PC A03/MF A01 
AD-A235 047/8/GAR 


SSS ae ts Sane alge 
Toxin Produced 
149,790 PC A03/MF A01 








AD-A235 047/8/ Ane 

gee 048/6/GAR 
vitro Penetration of Tritium-Labellied Water a oe and 

GHPLTLS (a Red Tide Toxin) through Monkey Buccal 

Mucosa and Skin. 

AD-A235 048/6/GAR 149,791 PC A03/MF A01 
AD-A235 049/4/GAR 

Source of Ethane in Expirate of Rats Ventilated with 100% 


AD-A235 049/4/GAR 149,524 PC A02/MF A01 
AD-A235 050/2/GAR 

Ethane Production Rates and Minute Ventilation. 

AD-A235 050/2/GAR 149,525 PC A01/MF A01 
AD-A235 051/0/GAR 

Ethane Production Rate In vivo Is Reduced with Dietary Re- 


striction. 
AD-A235 051/0/GAR 149,526 PC A01/MF A01 
AD-A235 052/8/GAR 
Pichinde Virus Infection in Strain 13 Guinea Pigs Reduces 
Reflection Coefficient with 








Power C | Adethasia) 
AD-A235 028/8/GAR 150,468 PC AO7/MF A01 
AD-A235 029/6/GAR 


Synthesis and NMR Spectroscopy of A ae 
i Me(SiMe2)10Me, Me(SiMe2)1 ‘ and 
Me2Si)22Me. 
AD-A235 029/6/GAR 148,421 PC A01/MF A01 
AD-A235 030/4/GAR 
International Collaboration Program on | ay hw 


Electronic and Optical Mat 
AD-A235 030/4/GAR 150,598 PC AOS/MF A01 
AD-A235 031/2/GAR 


Pressureless Densification of Ceramic Matrix 
AD-A235 031/2/GAR 149,361 PC 
AD-A235 032/0/GAR 


Poly(Ketene) (PKT). 


AD-A235 032/0/GAR 
AD-A235 033/8/GAR 

Effects of Character Size, Modulation, Polarity, and Font on 

Reading and Search Performance in Matrix-Addressable 

AD-A235 033/8/GAR 148,769 PC A04/MF A01 
AD-A235 034/6/GAR 


Effect of Rotation on Legibility of Dot-Matrix Characters. 
AD-A235 034/6/GAR 148,770 PC A04/MF A01 


AD-A235 035/3/GAR 
Effects of Display Failures and Symbol Rotation on Visual 
Search and so Performance 
AD-A235 035/3/GAR 


149,699 PC A03/MF A01 
AD-A235 036/1/GAR 


ADASSS OS6/1/GAR 
OR-8 


ites. 
/MF A01 


148,422 PC A01/MF A01 


Silhouettes. 
149,885 PC A04/MF A01 


VOL. 91, No. 18 


| Protein 

AD-A235 052/8/GAR 149,566 PC A02/MF A01 
AD-A235 053/6/GAR 

Treatment of Experimental Cerebral Air Embolism with Lid- 

AD-A235 053/6/GAR 149,567 PC A03/MF A01 
AD-A235 054/4/GAR 

Mouse Monoclonal Antibody Specific for an Allotypic Deter- 

ee oS Oe aus Genetic and 

Functional / of Igh-6a Epitopes Using Anti-igM Mon- 


ocional 
AD-A235 054/4/GAR 149,641 
AD-A235 055/1/GAR 
Heterogeneous Catalysis on Platinum and Self-Assembled 
on Metal and Metal Oxide Surfaces. 
AD-A235 055/1/GAR 148,343 PC A03/MF A0O1 
AD-A235 056/9/GAR 


Extent of Incorporation of by 
H2 in D: VIVE Weceses wits Gee Seam Coomy of On 


AD-A235 /9/GAR, 148,255 PC A01/MF A01 
AD-A235 057/7/GAR 


PC A03/MF A01 


Excess Deuterium in the Piati- 
of Unsubstituted 





Reduction by Deuterium on Platinum Black of exo-2-Nor- 
come and Sen ee to ine-2-d Occurs 
with Predominant R tion of Configuration 
AD-A235 OS7/7/GAR 148,256 PC A01/MF A01 
AD-A235 059/3/GAR 


Snates in Cateing, Dynamics and Control of Space Struc- 


AD-A295 059/3/GAR 151,055 PC A03/MF A01 

AD-A235 060/1/GAR 
Weighted Uni- 
Absolute 


i-Dimensional Problem with Least 
Value Metric Is NP-Hard. 


AD-A235 060/1/GAR 
AD-A235 061/9/GAR 
Inelastic Electron Scattering Study of Ni(111) Surface 


Phonons. 

AD-A235 061/9/GAR 148,344 PC A02/MF A01 
AD-A235 062/7/GAR 

Structure and Dy of Cu3Au(001) Studied by Elastic 


and Inelastic Helium Atom Scatteri — 
AD-A235 062/7/GAR 148,345 PC A02/MF A01 


AD-A235 063/5/GAR 


ndence of Phonons on Stepped Sur- 
i ith Molecular Dynamics. 
AD-A235 063/5/GAR 150,600 PC A03/MF A01 
AD-A235 064/3/GAR 
Synthesis and Characterization of Two Regeeaeey De- 
fined Poly(Dialkylbithiophenes): A Comparative S 
AD-A235 064/3/GAR 148,423 PC A03/MF A01 


— 065/0/GAR 


ih Resolution Dy Flowfield hoon of Jets. 
A A235 065/0/GAR 50495 PC A03/MF A01 


AD-A235 066/8/GAR 


Modifications and Improvements to the Sea Beam System 
on Board R/V Thomas Washington. 
AD-A235 066/8/GAR 150,420 PC A02/MF AO1 


AD-A235 067/6/GAR 
Novel Popout: Effects of Field Unitization and Exposure Du- 


ration. 

AD-A235 067/6/GAR 149,700 PC A03/MF A01 
AD-A235 068/4/GAR 

Shock Tube Study of the Reactions of NH with NO, O02, 


AD-AZ35 068/4/GAR 148,346 PC A03/MF A01 
AD-A235 069/2/GAR 

versus P-O Bond Cleave 

AD-A235 069/2/GAR 
AD-A235 070/0/GAR 

Circle Cell FT-IR Analysis of Chemical Warfare Agents in 


AD-A235 070/0/GAR 149,832 PC A02/MF A01 
AD-A235 071/8/GAR 

Utilization of Radical See» luclear Spin 

Polarization and Magnetic teclen Seneraton in Flexi- 

ble Biradicals. ™ 

AD-A235 071/8/GAR 148,277 PC A02/MF A01 
AD-A235 072/6/GAR 


pe yon Ba a Radioactive Labeling Studies of Single 
Crystal and Polycrystalline Rhodium Electrodes in Sulfate- 


a a 
AD-A235 072/6/GAR 148,235 PC A03/MF A01 


AD-A235 073/4/GAR 


E Assistant AFSC 553 X 0 Training Require- 
ments . Volume 1. 
AD-A235 073/4/GAR 149,958 PC A03/MF A01 


AD-A235 074/2/GAR 
Species Profiles: Life Histories ve Environmental Require- 
ments of Coastal hag wy yy Pacific 
Ocean Region. Ri 5. The Parrotfishes, F: Scaridae. 
AD-A235 074/2/GAR 150,388 PC A A03/MF A01 
AD-A235 075/9 


149,465 PC A02/MF A01 





4-Nitrophenyl 

Predominance of a P-C 
eaction. 

148,257 PC A01/MF A01 





Advanced Neural ers. 
AD-A235 075/9 148,607 Not available NTIS 
AD-A235 076/7/GAR 


Search for an Operational Warfighting Doctrine: What Are 


NATO's After CFE. 

AD-A235 076/7/GAR 149,908 PC A04/MF A01 
AD-A235 077/5/GAR 

it in Modern Contingency Operations: Can 

AD-A235 077/5/GAR 149,858 PC A04/MF A01 
AD-A235 078/3/GAR 

Maneuver-Sustainment 

AD-A235 078/3/GAR 
AD-A235 079/1/GAR 

Command in Joint and Combined Operations: The Cam- 


paign for the Netherlands East Indies. 

AD-A235 079/1/GAR 149,910 PC A04/MF A01 
AD-A235 080/9/GAR 

E The of Strat tellite Reconnaissance. 

Ab Ad 080/9/GAR eg $49,886 PC A03/MF A01 
AD-A235 081/7/GAR 

OCONUS Counternarco 


AD-A235 081/7/GAR 196, jor ee A03/MF A01 
AD-A235 082/5/GAR 


Ray ~ Using Offline Characterizations of Proce- 
dures in the State Delta Verification System (SDVS). 
AD-A235 082/5/GAR 148,633 PC A03/MF A01 


AD-A235 083/3/GAR 
Refurbishing AV-8 On-Board Oxygen Generation System 
AD-A235 083/3/GAR 147,810 PC A03/MF A01 
AD-A235 084/1/GAR 
Microwave Interferometric Measurements of Particle and 


Wave V. in . 
AD-A235 084/1/GAR 150,465 PC AOS/MF A01 


Model. 
149,909 PC A04/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A235 085/8/GAR 
Passive and Active G 
Effector. 

AD-A235 085/8/GAR 

AD-A235 086/6/GAR 
Pn mm Improvement by Automatic Redistribution of Inter- 

iate Results. 


AD-A235 086/6/GAR 148,634 PC A13/MF A02 
AD-A235 087/4/GAR 

Observation of Low-Lying Rydberg States of the Triatomic 
Molecule. 


AD-A235 087/4/GAR 148,347 PC A02/MF A01 
AD-A235 088/2/GAR 

Hor mg and Dissociation of the Triatomic Hydrogen 

AD-A235 088/2/GAR 148,348 PC A03/MF A01 
AD-A235 ee 

M Vib of the H2 Mole- 

cule Usi Two Step Prowmnteason 

AD-A235 089/0/GAR 148,349 PC A03/MF A01 
AD-A235 090/8/GAR 





ping with a Preh Robot End- 
149,294 PC A04/MF A01 





Liquid Water Production from Atmospheric Sources. 
AD-A235 090/8/GAR 148,458 PC A03/MF A01 
~—— 091/6/GAR 


Advanced Material Handling Equipment Control: 
DADS 091/6/GAR 149,859 PC A04/MF A01 


AD-A235 092/4/GAR 
} es amma of Intermittent Boundary-Layer Flow: A 


AD ASS 092/4/GAR 150,496 PC A04/MF A01 
AD-A235 093/2/GAR 
be of Boundary Layer Transition Noise Article from 


Acoustique. 
AD-A235 093/2/GAR 150,482 PC A03/MF A01 
AD-A235 094/0 
aes Photonics Research ae © 
Volume 5. Edition: 


Series. 
‘apers Pre- 
sented at 'o Integrated Photonics Ri Meet- 
ing Held in Hilton Head, South Carolina on 26-28 March 


1990. 
AD-A235 094/0 148,771 Not available NTIS 
AD-A235 095/7 
Laser Applications to Chemical —— Technical Sage 
Series. Volume 2. Conference Summaries 
poe we IY ny pn By ny, —K- 
— Topical Meeting Held in Incline Village, Nevada on 
5-8 1990. 
AD-A235 095/7 148,236 Not available NTIS 
AD-A235 096/5/GAR 
Prime Cones Se by Region and State: Fiscal Years 


1990, 1 
AD-A235 9S 096/5/GAR 149,959 PC A0S/MF A01 
AD-A235 097/3/GAR 


Underwater Scattering of Sound. 
AD-A235 097/3/GAI 





"150,483 PC A04/MF A01 


mosphere ae 
on 12-15 February 1990. 
AD-A235 098/1 148,066 Not available NTIS 


AD-A235 099/9/GAR 
New Cyclic with (Trimethyisilyl) 
Groups: X-ray Crystal Structure of (NP(CH2: 
Its Conversion to (NPMe2)3(1). 
AD-A235 099/9/GAR 
AD-A235 100/5/GAR 


Second-Order Nonlinear Optical Polyphosphazenes. 
AD-A235 100/5/GAR 148,424 PC A02/MF A01 


AD-A235 101/3/GAR 
poe it of Con tion in er 
35 101 /3/GA 


AD-A235 102/1/GAR 
Time App h to Surface aan Crystallization 
lone) 


in Polyethylene /Poly (e-Caprolact 

AD-A235 102/1/GAR 148,426 PC A03/MF A01 
AD-A235 103/9/GAR 

NATO Adh dR h Workshop on M ” 

Residual and Applied Stress U Neutron Diffraction Held 

in Oxford, England on 18-22 1991. 

AD-A235 103/9/GAR 149,392 PC A03/MF A01 


AD-A235 104/7/GAR 

Synthesis of Energetic Single Phase and Multi-Phase Poly- 

mers. 

AD-A235 104/7/GAR 148,427 PC A04/MF A01 
AD-A235 105/4/GAR 

Surface Observation Climatic Summaries for George AFB, 

AD-A235 105/4/GAR 148,038 PC A16/MF A02 
AD-A235 106/2/GAR 

Modulation of lonic Channel Function by Protein Phosphor- 


tion. 
AO AZ3s 106/2/GAR 149,527 PC A03/MF A01 
AD-A235 107/0/GAR 
pa a Manager: Journal of the Defense 


Man- 
— Volume 20, Number 2, March-April 1991. 
AD-A235 107/0/GAR 147,722 MF A01 


Methyl Side 
)2)3 and 
48,258 PC A02/MF AO1 


‘A02/MF A01 


Induct 








AD-A235 108/8/GAR 
Puget Sound Dredged Disposal Analysis: Management Plan 
eppene Report. Dredged Material Management Year 
AD-A235 108/8/GAR 149,143 PC A06/MF A01 
AD-A235 109/6/GAR 
Turbulent Premixed / Air Flames. 
AD-A235 109/6/GAR 148,521 PC A06/MF A01 
AD-A235 110/4/GAR 


peer ogee of Shuttle 
AD-A235 110/4/GAR 


AD-A235 111/2/GAR 
Enolboration-1. Dicyclohexyichlorob / Triethylami 
as a Convenient Reagent for Enolboration of Ketones and 


AD-A235 111/2/GAR 148,350 PC A03/MF A01 
AD-A235 112/0/GAR 


OSIRRUS: Oceanic Symbolic image Representation, Rec- 


— and Understanding Software. 
AD-A235 112/0/GAR 


150,396 PC A04/MF A01 
AD-A235 113/8/GAR 


Department of the Navy Exploratory Development (6.2) 
FY1992/3 Investment Strategy. 
AD-A235 113/8/GAR 149,911 PC A03/MF A01 


AD-A235 114/6/GAR 


Vectors for Halobacter 
149,656 PC a02/MF A01 





Event-Related Potential: 
est-Retest 


P300 Component of the 
niebiematine Pimaaeenas orld R 
149,701 PC A03/ F AO1 


AD-A235 114/6/GAR 
AD-A235 115/3/GAR 

BiDirectional Refl Distributi 

NASA Shuttle Tiles. 

AD-A235 115/3/GAR 
AD-A235 116/1/GAR 

Human tensa mr = = Assessment ye (Methodes deE- 

AD-A235 116/1/GAR 148,141 PC A02/MF A01 
AD-A235 117/9/GAR 


Application of Mesh Generation to Complex 3-D ——. 
tions (Fluid Dynamics Panel Specialists Meeting) (Les 





Function (BRDF) of 
150,919 PC A03/MF A01 





" 147,762 PC A03/MF A01 


Mask a 
148,824 PC A02/MF A01 


Complexes Tridi i 
AD-A235 117/9/GAR 
AD-A235 118/7/GAR 
Distortion-Free X-ray 
AD-A235 118/7/GAR 
AD-A235 119/5/GAR 
Annual Report 1990 Reservoir Control Center Southwest- 


ern Division. 

AD-A235 119/5/GAR 150,103 PC A09/MF A02 
AD-A235 120/3/GAR 

me: Ryd Cw ae om Beam Pumped Rare Gas Lasers to 


AD-A23: 20/5 150,527 PC A03/MF A01 
AD-A235 121/1/GAR 

Lead Detection and Mapping with Reference to Relation- 

ships yoy Scale, Sensor eects Surface Con- 


AD-A235 Periy R 


150,430 PC AOS/MF A01 
AD-A235 122/9/GAR 


Tactical Deception in the 

ment of the i 

AD-A235 122/9/GAR 
AD-A235 123/7/GAR 

4 We Bostee What We Preach. Recent Exercises and 


the Operational Art. 
AD-A235 123/7/GAR 149,913 PC A04/MF A01 
AD-A235 124/5/GAR 
Sustainment of Theater Army Forces: The Essence and the 
Art. 


AD-A235 124/5/GAR 149,914 PC A04/MF A01 
AD-A235 125/2/GAR 
aid in Operational 


Maneuver. 
149,915 PC A04/MF A01 


; The Design and Employ- 
ttalion. 
149,912 PC A04/MF A01 


Role of the Airmechanized Ri 

AD-A235 125/2/GAR 
AD-A235 ey om 

Seen Se @ Multi-’ 

A235 126/0/GAR 

AD-A235 127/8/GAR 

Army Organization for Environmental Compliance and Res- 

AD-A235 127/8/GAR 149,198 PC A03/MF A01 
AD-A235 128/6/GAR 

Conflict in the Middle East: A Twentieth Century Legacy 


and a Lh ge ae ’ 
AD-A235 128/6/GAR 089 PC A0S/MF A01 
AD-A235 129/4/GAR 
of United States and Indian Strategic inter- 
ests in Asia. 
AD-A235 129/4/GAR 148,090 PC A03/MF A01 
AD-A235 130/2/GAR 
Surface Observation Climatic Summaries for Camp Stanley, 
Korea. 
AD-A235 130/2/GAR 148,039 PC A12/MF A02 
AD-A235 131/0/GAR 
Observation Climatic Summaries for Westover 


AFB. MA. 
AD-A235 131/0/GAR 148,040 PC A16/MF A02 
AD-A235 132/8/GAR 


a Real-Time Data Acquisition and Preprocessing 
at 


Environment. 
149,916 PC A04/MF A01 


AD-A235 156/7/GAR 


AD-A235 132/8/GAR 
AD-A235 133/6/GAR 


150,405 PC A02/MF A01 


Synchronizer for Seafioor 
150,403 PC n02/MP AGI 


Proton Arc Doses to the Primate Head. 
AD-A235 134/4/GAR 149,736 PC A03/MF A01 


AD-A235 135/1/GAR 
ties of Mechanically i Based Alloys. 
AD-A235 135/1/GAR 149,422 PC A04/MF A01 


Multiple Sound Source 
AD-A235 133/6/GAR 
AD-A235 134/4/GAR 


Laden Flows. 

AD-A235 136/9/GAR 
AD-A235 137/7/GAR 

Nucleotide Chioramines and Neutrophil-Mediated Cytotoxi- 

ADA235 137/7/GAR 149,792 PC A02/MF A01 
AD-A235 138/5/GAR 


147,763 PC A03/MF A01 


Lysosomal Changes in Renal eae A 
Cells of Male Sprague Dawley Rats 
posure. 
AD-A235 138/5/GAR 
AD-A235 139/3/GAR 
Surface Phonon Spectroscopy of Ni(111) Studied by Inelas- 
tic Electron aa 
AD-A235 139/3/ 148,351 PC A01/MF A01 
AD-A235 140/1/GAR 
© 2,6-Dinitrotoluene Genotoxicity in Fischer 
Pretreatment 
AD-A235 140/1/GAR 


with ae ven 
149,048 /MF AO1 
AD-A235 141/9/GAR 


River and Tributaries Flood Damage Reduction 
Study. L Lynn, jer a eearay and Saugus, Massachusetts. 
AD-A235 141/9/GAR 148,459 PC A07/MF A01 

AD-A235 142/7/GAR 

River and Tributaries Flood Damage Reduction 

4 Ny Maiden, Revere and Saugus, Massachusetts. 

Volume 7. Appendix J. Feasi gg ~ Fy A 
ments and 
AD-A235 142/7/GAR 148,460 A06/MF A01 

AD-A235 143/5/GAR 


Sot Ca ie 
AD-A235 143/5/GAR 


AD-A235 145/0/GAR 


ubular Epithelial 
Following Decalin Ex- 


149,793 PC A02/MF A01 


Potentiation 
344 Rats by 


Engine Conditions. 

148,894 PC A03/MF A01 
Institutions Receiving Prime Con- 

Fiscal Year 1990. 

147,723 PC A03/MF A01 


AD-A235 145/0/GAR 
AD-A235 146/8/GAR 

Genesee of Rewarming Methods in Mildly Hypothermic 

AD-A235 146/8/GAR 149,775 PC A03/MF A01 
AD-A235 147/6/GAR 

ign Military Sales, Foreign Military Construction Sales 

and Mili Assistance Facts. 

AD-A235 147/6/GAR 149,960 PC A06/MF A01 
AD-A235 148/4/GAR 

Statistical Characterization of Fading on Meteor Scatter 

Communication Channels. 

AD-A235 148/4/GAR 148,580 PC A08/MF A01 
AD-A235 149/2/GAR 

Of Tank and infantry: Lessons of Heavy-Light integration 

Learned, Forgotten and . 

AD-A235 149/2/GAR 149,917 PC A08/MF A01 
AD-A235 150/0/GAR 

Prussian German General Staff System and Its Impact on 

the General and Admiral Staff Officers of the Federal 

Armed Forces of Today. 

AD-A235 150/0/GAR 149,860 PC A05/MF A01 
AD-A235 151/8/GAR 

Military Counter-Drug Support to Law Enforcement Agen- 


cies. 

AD-A235 151/8/GAR 148,108 PC A03/MF A01 
AD-A235 152/6/GAR 

intelligence Architecture Echelons Corps and Below (ECB): 


AD-A235 152/6/GAR 149,887 PC A04/MF A01 
AD-A235 153/4/GAR 


Gutene, Ranels. MacKenzie and the Remolino Raid: 
the Saddle. 


AD-AD35. 159/4/GAR 149,918 PC A04/MF A01 
AD-A235 154/2/GAR 


hy yew and Low-intensity Conflict Li 
las It Passed and Have the Voids Been Fi 
ADALIS 154/2/GAR 149,919 PC A04/MF AO1 


AD-A235 155/9/GAR 
Military Food Inspection: Its History and Its Effect on Readi- 


ness. 

AD-A235 155/9/GAR 149,861 PC A0S/MF AQ1 
AD-A235 156/7/GAR 

Battle of Britain, A 


AD-A235 156/7/GAR 149,920 PC A03/MF A01 


September 15, 1991 OR-9 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A235 157/5/GAR 
Processing and Management of Underway Marine Geo- 
Data at Scripps. 


AD-A235 157/5/GAI 150,418 PC A02/MF A01 
AD-A235 158/3/GAR 
ADP Budget: Poteritial Reductions to the Department of 


Defense's a Request 

AD-A235 158/3/GAR 149,862 PC A03/MF A01 
AD-A235 159/1/GAR 

Naval Aviation: Navy A-12 ees dna Status. 

AD-A235 159/1/GAR 19,863 PC A01/MF A01 
AD-A235 160/9/GAR 

Defense Communications: Millions May be Spent Unneces- 

sarily to Expand Data Network. 

AD-A235 160/9/GAR PC A03/MF A01 


AD-A235 > pa 


Abrams ik: Operating Costs More Than 
AD ASE. $61 77/GAR 150,461 
AD-A235 162/5/GAR 


Local Economic and Fiscal Impact of New DOD Facilities: 

A Retrospective Analysis. 

AD-A235 162/5/GAR 149,961 PC A05/MF A01 
AD-A235 163/3/GAR 

yew ye | DOD Housing and ee Data Collec’ 

AD-A235 163/3/GAR 149,864 PC A0S/MF re 
AD-A235 164/1/GAR 

Int ition of ycsoy ot and Computational oo 

of the Neural Network ntials for Conditioned Taste 


Aversion. 
149,702 


148,581 


Expected. 
PC A03/MF A01 


AD-A235 164/1/GAR 

AD-A235 165/8/GAR 
es Genetic Algorithms to Select and Create Features for 
Patt jassification 


AD-A235 165/8/GAR 148,695 PC A05/MF A01 
AD-A235 166/6/GAR 


Development of a Pebble-Bed Liquid-Nitrogen Evaporator 
and a iter for the Scaled Large Blast/Thermal Simu- 
lator Facil 


ility. 
AD-A235 166/6/GAR 149,929 PC A12/MF A02 
AD-A235 167/4/GAR 
is Tuning Effects Upon the Multielectron Reduction 
ee Electron Oxidation of (Bi)pyridy! Complexes of 
trans-Dioxorhenium(V): Redox Thermodynamics, 
Preliminary Electrochemical Kinetics, and Charge-Transfer 


Absorption ‘Oscopy. 

AD-A235 167/4/GAR 148,259 PC A03/MF A01 
AD-A235 168/2/GAR 

Cyclic Deformation, Damage, and Effects of Environment in 

the Ni3Al Ordered Alloy at Elevated Temperature. 

AD-A235 168/2/GAR 149,423 PC A06/MF A01 
AD-A235 169/0/GAR 

Seismic Surveillance: Nuclear Test Ban Verificatior 

AD-A235 169/0/GAR 148,751 PC ‘A07 MF AQ1 
AD-A235 170/8/GAR 

Effects of Magnetic Storm Phases on F-Layer Irregularities 

from Auroral to Equatorial Latitudes. 

AD-A235 170/8/GAR 148,012 PC A01/MF A01 
AD-A235 171/6/GAR 

Development of a USMC Officer Assignment Decision Sup- 

port System: Project Management Plan. 

AD-A235 171/6/GAR 149,962 PC A03/MF A01 
AD-A235 172/4/GAR 

Improved Algorithms for Transient and Steady-State Fluid- 


Structure Interaction. 
AD-A235 172/4/GAR 150,484 PC A03/MF A01 
AD-A235 173/2/GAR 
ARTIST Tape Output Formats. 
AD-A235 173/2/GAR 
AD-A235 174/0/GAR 
Li Duration Exposure Facility. 
AD-A235 174/0/GAR 
AD-A235 175/7/GAR 
Fate of the Party Apparatus under Gorbach 
AD-A235 175/7/GAR 148,120 PC A03/MF A01 
AD-A235 176/5/GAR 
Liposome Encapsulated rma (LEH) and the Reticu- 
loendothelial ee (RES 
AD-A235 176. 149,601 PC A01/MF A01 


AD-A235 Aicdatvota 
Effect of Hydrophobic Molecules on Mitochondria and Mito- 


chondriai Proteins. 
149,602 PC A04/MF A01 


PC A03/MF A01 


148,013 PC A03/MF A01 


151,091 PC A08/MF A01 


AD-A235 177/3/GAR 
AD-A235 178/1/GAR 

Administrative Guide for the ~— Surgeon and the Aero- 

medical Technician: Performing Medical Examinations. 

AD-A235 178/1/GAR 149,776 PC A04/MF A01 
AD-A235 179/9/GAR 

Rotary-Balance Testing for Aircraft Dynamics (Les Essais 

sur Balance Rotative pour |’Etude de la Dynamique du Vol 


de |’Avion) 
AD-A235 179/9/GAR 147,764 PC A12/MF A02 
AD-A235 180/7/GAR 


Radio Wave Propagation Modeling, Prediction and Assess- 

= . = von an tr la Prevision et la Modelisation des 
nes). 

AD A235 180/77 GAR 
AD-A235 181/5/GAR 


High G Physiological Protection Training (Acceleratio;s Ele- 
vees: Protection par l’Entrainement). 


OR-10 VOL. 91, No. 18 


148,582 PC A07/MF A01 


AD-A235 181/5/GAR 
AD-A235 182/3/GAR 
Surface Observation Climatic Summaries (SOCS) for 


Kodiak, Al 

AD-A235 182/3/GAR 148,041 PC A16/MF A02 
AD-A235 183/1/GAR 

~ Evaluation Report of Micronyx incorporated: TRI- 


AD-A235 183/1/GAR 148,691 PC A03/MF A01 
AD-A235 184/9/GAR 
pene on from Rough Interfaces and the Parabolic 
ima 


— ‘ 
AD-A235 184/9/GAR 150,485 PC A03/MF A01 
AD-A235 185/6/GAR 

Naval Arms Control: The Backdrop of History. 

AD-A235 185/6/GAR 148,091 PC AO5/MF A01 
a 186/4/GAR 

Nonlinear Dynamics and Control of Flexible Structur 

ADAZSS. 186/4/GAR 151,056 PC A08/ ME A01 
AD-A235 187/2/GAR 

Section 6 Schools in Six States: Eleven Case Studies of 


Transfer Issues. 

AD-A235 187/2/GAR 148,071 PC A12/MF A02 
AD-A235 188/0/GAR 

a me Methods for Singularly Perturbed Differential 


—— s with Applica’ 
A A235 188/0/GAR 149,466 PC A02/MF A01 
AD-A235 189/8/GAR 

Stabilization and Control Problems in Structural Dynamics. 

AD-A235 189/8/GAR 150,660 PC A02/MF A01 
AD-A235 190/6/GAR 

Theoretical Studies of the Kinematics, Dynamics, Stability 

and Control of Unsteady/Vortical Flows. 

AD-A235 190/6/GAR 147,765 PC A01/MF A01 
AD-A235 191/4/GAR 

Microstructure, Porosity and Mechanical Property Relation- 

ships of Calcium-Silicate-Hydrate. 

AD-A235 191/4/GAR 149,327 PC A06/MF A01 
AD-A235 192/2/GAR 

Hite arg Polarons in High Temperature Superconduct- 

— Structural Distortion and Low Frequency Polari- 


2 lity. 
AD-A235 192/2/GAR 150,601 PC A03/MF A01 
AD-A235 193/0/GAR 
- Performance Fibers of Conducti 
A235 193/0/GAR 149, 
AD-A235 194/8/GAR 
Level of Dietary Fat Does Not Affect Fuel Oxidation or En- 
durance Exercise Performance of Soldiers. 
AD-A235 194/8/GAR 149,665 PC A05/MF A01 
AD-A235 195/5 
Lincoin aod Journal. Volume 3, Number 3 
AD-A235 195/ 150,528 Not ‘available NTIS 
AD-A235 emaaiess 
Compliance a. of Grissom AFB, Central Heating Plant 
Coal-Fired Boilers 3, 4 and 5 Grissom AFB, Indiana. 
AD-A235 196/3/GAR 148,975 PC A06/MF A01 
AD-A235 197/1/GAR 
oelectric and Piezoelectric Effects in Single Crystals of 


YBa2Cu307-Delta. 

AD-A235 197/1/GAR 150,602 PC A01/MF A01 
AD-A235 198/9/GAR 

Substitution Effects on Bipolarons in Alkoxy Derivatives of 


Poly(1,4-Phenylene-Vinylene). 
148,428 PC A0Q2/MF A01 


149,777 PC A0S/MF A01 


Polymers. 
6 one A03/MF A01 


AD-A235 198/9/GAR 
AD-A235 199/7/GAR 
Lifetimes and Failure Mechanisms of W/Re Hairpin Fila- 


ments. 
AD-A235 199/7/GAR 148,772 PC A03/MF A01 
AD-A235 200/3/GAR 
National Economic D Manual. 
Recreation. Volume 3. A Case Study Application of the 
Contingent Valuation Method for Estimating Urban Recrea- 


tion Use and Benefits. 
AD-A235 200/3/GAR 151,186 PC A06/MF A01 
AD-A235 201/1/GAR 
Paperless Material Inspection and Receiving Report: A 
Strategy to Streamline Acquisition and Reduce Paperwork. 
AD-A235 201/1/GAR 149,259 PC A08/MF A01 
AD-A235 202/9/GAR 


ne Observation Climatic Summaries for Spangdahlem 
148,042 PC A16/MF A02 





1 t Pr " 


, Germany. 
AD-A235 202/9/GAR 
rtearon 203/ 7/GAR 


Poly(( —s 





p y(( p )-(Z)-buten- 
and Cemnuioe of 
Poly(( ae... BA. 
AD-A235 203/7/GAR 148,429 PC 
AD-A235 204/5/GAR 


Synthesis Nee Microstructure of Poly(1-phenyl-1-sila-cis- 


Nt-3-er 
AD- A235 204/5/GAR 148,430 PC A02/MF A01 
— 205/2/GAR 
ag Seen Beyond the Battlefield: An Air Force Imperative. 
AD AD 205/2/GAR 149,921 PC A03/MF A01 
AD-A235 206/0/GAR 


— Implications of Canada’s New Latin American 
olicy. 


Cyc 
vere) 


02/MF A01 


Californ 
jenemethylene), AD~ A235 227/6/GAR 


AD-A235 206/0/GAR 
AD-A235 207/8/GAR 
fo se mel of Automated Information Systems: Are 


elopmental Items the Solution 
ADDADSS 207/8/GAR 149,963 PC A04/MF A01 


AD-A235 208/6/GAR 


148,092 PC A03/MF A01 


Forced Resettlement. 
AD-A235 208/6/GAR 
AD-A235 209/4/GAR 


149,922 PC A03/MF A01 


Cote D'Ivoire a Coun’ 


Area Handbook Series. intry Study. 
AD-A235 209/4/GAR 148,121 PC A13/MF A02 
AD-A235 210/2/GAR 

Defense Logistics Agency Integrated Data Bank (DIDB) 


AD-A235 210/2/GAR 149,865 PC A0S/MF A01 
AD-A235 21 V/O/GAR 





of Silicon Films Using Partial Co- 
148,773 PC A03/MF A01 


herence Interferometry. 
AD-A235 21 1/0/GAR 


AD-A235 212/8 


Summaries of Papers Presented at the Nonlinear Dynamics 

in poy ays Systems Topical Meeting _ in Afton, Oklaho- 
ma on 4-8 June 1990. Technical 

AD-A235 212/8 148, 74 Not available NTIS 


AD-A235 213/6/GAR 
Application k ed ire, Functional Theory to the Study 


of Chemical Rea: 

AD-A235 B13/6/GAR 148,352 PC A02/MF A01 
AD-A235 214/4/GAR 

Possible Mechanism for Denervation Effect on Wound 


AD ADS 214/4/GAR 149,568 PC A03/MF A01 
AD-A235 215/1/GAR 
Design of Polymers with Semiconductor, NLO and Structur- 


al Properties. 
AD-A235 215/1/GAR 148,431 PC A03/MF A01 
AD-A235 216/9/GAR 


Effects of the Simultaneous Presence of — and Amine 
Substituents in a and Some Azac 
AD-A235 216/9/GAR 148,353 PC 1 ‘A03/MF A01 


AD-A235 217/7/GAR 
Studies of nee Enhanced Multiphoton lonization 


Processes in Mo les. 

AD-A235 217/7/GAR 148,354 PC A03/MF A01 
AD-A235 218/5/GAR 

Toxicity of Persistent Chemical Agents Simulants (PCAS) 

and Chemical Agent Disclosure Solution (CADS) in Soil on 

—- (Cucumis sativus, L.) and Earthworms (Eisenia 

la) 

AD-A235 218/5/GAR 149,833 PC A03/MF A01 
AD-A235 219/3/GAR ; 

Polyhedral Approaches for Solving 0-1 Polynomial Program- 


ming Problems. 
AD-A235 219/3/GAR 149,488 PC A01/MF A01 
AD-A235 220/1/GAR 


Receptoral and Neural Aliasing. 
AD-A235 220/1/GAR 


AD-A235 221/9/GAR 


Work Performed Experiments: 1989-1990. 
AD-A235 221/9/GAR 148,764 PC A03/MF A01 


AD-A235 222/7/GAR 
Mag. rag Cost Analysis for RFCC Vendor Consolida- 


tion, Chicago, Illinois. 
AD-A235 222/7/GAR 149,866 PC A03/MF A01 
AD-A235 223/5/GAR 


wuanigetee of Polybenzocyclobutene Resins in Multilayer 
Thin Films for Electronic Packaging. 
AD-A235 223/5/GAR 148,790 PC A04/MF A01 


AD-A235 224/3/GAR 
Effects of Ingestion of Zinc Naphthenate on the Reproduc- 


tion Function of Rats. Phase 

AD-A235 224/3/GAR 149,794 PC A03/MF A01 
AD-A235 225/0/GAR 

Omega System Performance Assessment and Coverage 

=n (PACE) Workstation Design and Implementation. 

‘olume 1. 

AD-A235 225/0/GAR 150,148 PC A03/MF A01 

AD-A235 226/8/GAR 


Omega/VLF Signal Coverage Database Development. 
AD-A235 226/8/GAR 150,149 PC A04/MF A01 


AD-A235 227/6/GAR 
—- “ess eae Climatic Summaries for Norton AFB, 


148,043 PC A16/MF A02 


149,703 PC A03/MF A01 











AD-A235 228/4/GAR 
Surface Observation Climatic Summaries for Tonopah Test 


ow Nevada. 
AD-A235 228/4/GAR 148,044 PC A15/MF A02 
AD-A235 229/2/GAR 


Material-Element Deformation in pron Turbulenc: 
AD-A235 229/2/GAR 48,522 PC ‘A03/MF A01 


AD-A235 230/0/GAR 
Progressive —— Pathology of Two Organofluorine 


Compounds in Rat: 
AD-A235 230/0/GAR 149,795 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A235 231/8/GAR 

Mechanical Properties of by ond Atomized SiC Particle Rein- 

forced aes 

AD-A235 231/8/GAR 149,362 PC A03/MF A01 
AD-A235 ptt 

Arcjet Endurance Test Program. 

AD-A235 232/6/GAR 
AD-A235 eo en 

Chai xchange in lon-Surface Scattering at Hyperther- 

mal ( S100 eV) and keV Energies. 

AD-A235 233/4/GAR 148,355 PC A03/MF A01 
an 234/2/GAR 

Temperature Seereenteets Films and Crystals. 

ye 238 234/2/GAR .603 PC A03/MF A01 
AD-A235 235/9/GAR 

Living Ring-Opening Metathesis Pay eee of 7-oxa- 

2,3 nctionalized Norbornenes and Norbornadienes by 

Mo(CHCMe2R)(N- 2 6-CBH3-Proy(O-t- Bu)2 and 

Mo(CHCMe2R)(N-2,6-C6H3. roa bk 

AD-A235 235/9/GAR 48,432 PC A03/MF A0O1 
AD-A235 236/7/GAR 

Shock Tube Study of Reactions of C Atoms with H2 and 

O2 Using Excimer Photolysis of C302 and C Atom Atomic 

Resonance Ab: tion Spectroscopy 

AD-A235 236/7/GAR 148, 356 PC A02/MF A01 
AD-A235 237/5/GAR 

Properties of the lodine Molecule ony sal to Laser-In- 

duced Fluorescence Experiments in Gas Flow: 

AD-A235 237/5/GAR 150,497 PC “A03/MF A01 
AD-A235 238/3/GAR 

prem y Bares of Concentration of Planar Laser-in- 


duced F 
AD- 2235, 238/3/GAR 148,278 PC A02/MF A01 
AD-A235 239/1/GAR 


Fast Wavelet Transforms and Numerical Al 

AD-A235 239/1/GAR 149,467 
AD-A235 240/9/GAR 

Inverse Parabolic Problems with the Final Overdetermina- 


tion. 

AD-A235 240/9/GAR 149,468 PC A03/MF A01 
AD-A235 241/7/GAR 

Calculated A\ amics of —e! in Severe M 

AD-A235 241/7/GAR 147,766 PC ‘A02/MF ‘A01 
AD-A235 242/5/GAR 


Nonlinear Stochastic Sonnets Solution Procedures and 
Incomplete Information 
149,489 PC A02/MF A01 


148,537 PC A04/MF A01 


jorithms |. 
A03/MF A01 


mp 

AD-A235.242/5/GAR 

AD-A235 243/3/GAR 
Second Mini-Conference on Key Problems in Silicon Chem- 


AD A295 243/3/GAR 148,260 PC A01/MF A01 
AD-A235 244/1/GAR 

Promotional Guide for Navy ase Service Center 

AD-A235 244/1/GAR 149,964 PC ‘A03/MF A01 
AD-A235 245/8/GAR 

Multichannel Seismic Investi = of Variations in Crustal 


Structure in the Western Nort! 
AD-A235 245/8/GAR 150,419 PC A02/MF A01 
AD-A235 246/6/GAR 


Contractor Profile System. Functional Description. Version 


AD-A235 246/6/GAR 149,867 PC A99/MF E12 
AD-A235 247/4/GAR 

Installation Restoration —— (IRP) Stage 3. Finding of 

no Goat Ar Impact Operable Unit B. —— Evalua- 

tion/Cost Analysis-Environmental Assessment and Remov- 


al Acti 
AD-A235 247/4/GAR 149,144 PC A02/MF A01 
AD-A235 248/2/GAR 
Role of Neurope; way in Pi 
Central Nervous Syste: 
AD-A235 248/2/GAR 
AD-A235 249/0/GAR 
Task Analysis and Workload Prediction for the MH-47E 
Mission and a ison with bg | Workload Predic- 
tions. Volume 2: Appendixes A through N. 
AD-A235 249/0/GAR 147,733 PC A19/MF A03 


AD-A235 250/8/GAR 
es Least Squares Estimation for Aalen’s Additive 


AD-A235 250/8/GAR 149,508 PC A03/MF A01 
AD-A235 252/4/GAR 
Procedure to Detect Item Bias Present Simultaneously in 


Several Items. 

AD-A235 252/4/GAR 148,105 PC A03/MF A01 
AD-A235 253/2/GAR 

Negative lons: Structure and Spectra. 

AD-A235 253/2/GAR 148,357 PC AOS/MF A01 
AD-A235 254/0/GAR 

Stimulation of Bioluminescence by Turbulent Pipe Flow. 

AD-A235 254/0/GAR 50,389 PC A02/MF A01 
AD-A235 255/7/GAR 


Isotopic Fractionation in the Formation of Ozone and of 


Carbon Dioxide. 
AD-A235 255/7/GAR 150,674 PC A01/MF A01 
AD-A235 256/5/GAR 
Photoionization of the 4s0 Ground State of Atomic Nitrogen 
and Atomic Nitrogen 4s0-4p Oscillator Strengths. 


Virus Inf of the 
149,569 PC A03/MF A01 





AD-A235 256/5/GAR 
AD-A235 257/3/GAR 

Effects of Space Debris on Solar Propulsion. 

AD-A235 257/3/GAR 148,538 PC A03/MF A01 
AD-A235 258/1/GAR 

Engine Cycle Analysis for a Particle Bed Reactor Nuclear 


Rocket. 

AD-A235 258/1/GAR 148,552 PC A04/MF A01 
AD-A235 259/9/GAR 

Investigation of Beamspace/Subarray Approaches to Weak 

Source Localization with Large Sonar Arrays 

AD-A235 259/9/GAR 148,735 *C A03/MF A01 
AD-A235 260/7/GAR 

Gel Solidified Microinterface Saneen Two immiscible Elec- 

trolytes Applied te Pp of Picrate and 


Teramethylammoni 
AD-A235 $60/7/GAR. 148,358 PC A03/MF A01 
bap aes 261/5/GAR 
yrin-Cyclophanes: Inclusion Complexation and X-Ray 
Copa Structure of a Zinc Octameth: yrin. 
AD-A235 261/5/GAR 148,35: A03/MF A01 
AD-A235 262/3/GAR 
Reaction of pga sr with lodosyibenzene Catalyzed by 
pee gm on Complexes of Iron(lil) and Aluminum (lil). 
Newly Discovered Products and a New Mechanistic Pro- 


AD-A235 262/3/GAR 148,261 PC A01/MF A01 
AD-A235 263/1/GAR 

Solvent Effects in Molecular Recognition 

AD-A235 263/1/GAR 148,360 PC A03/MF A01 
AD-A235 264/9/GAR 

Structural Transformations in Crystalline Oligomers of Poly- 


paraphenylene. 

AD-A235 264/9/GAR 148,361 PC A02/MF A01 
AD-A235 265/6/GAR 

P= rystal Structures of Poly-Paraphenylene Oligomers Con- 


taning Pendan nt tg Groups. 
5 265/6/GAR 148,433 PC A02/MF A01 


npeaas 266/4/GAR 
Storm Time Electric Field Penetration Observed at Mid-Lati- 
tude 


AD-A235 266/4/GAR 148,014 PC A03/MF A01 
AD-A235 267/2/GAR 
Research on Intelligent Fault Detection and Repair Adviso- 


ty Systems. 

AD-A235 267/2/GAR 148,719 PC A03/MF A01 
AD-A235 268/0/GAR 

Analysis of Visual Loss from Retinal Lesion: 

AD-A235 268/0/GAR 149,704 PC A01/MF A01 
AD-A235 269/8/GAR 

Global Measures of lonospheric Electrodynamic Activity In- 

ferred from Combined Incoherent Scatter Radar and 

Ground Magnetometer Observations. 

AD-A235 269/8/GAR 148,015 PC A03/MF A01 
AD-A235 270/6/GAR 


Sondrestrom and EISCAT Radar Observations of Poleward- 


‘oral Forms. 
AD ASS 270 270/6/GAR_ 148,016 PC A03/MF A01 
AD-A235 271/4/GAR 


Eval, 


148,279 PC A02/MF A01 








1 of Electromechanical Cables 


ior Deep Sea a Buoy Tocheahon Ss. 
AD-A2SS 271/4/GAR 150,421 PC A03/MF A01 
AD-A235 272/2/GAR 


— of Approved Department of Defense (DD) Forms, 
750.7-| 


AD-A235 272/2/GAR 149,965 PC A11/MF A02 
AD-A235 273/0/GAR 

Effectiveness of Ice-Vest Cooling in Prolonging Work Toler- 

ance Time during Heavy Exercise in the Heat for Personnel 

Wearing Canadian Forces Chemical Defense Ensembles. 

AD-A235 273/0/GAR 148,147 PC A03/MF A01 
AD-A235 274/8/GAR 

Energy Levels and Branching Ratios of Tm(3+ ) in Ten 


Garnet Laser Materials. 

AD-A235 274/8/GAR 150,529 PC A03/MF A01 
AD-A235 275/5/GAR 

Software Requirements Specifica' the nay gh and 
Graphic Information mae (MAGIC), Volume 4. Geo- 


——_ Mapping 
D-A235 275/S/GAR 149,979 PC A03/MF A01 
AD-A235 276/3/GAR 

HORACE: Presentation-Level Protocol mem for Digital 

Transmission of Monochrome Television Ima 

AD-A235 276/3/GAR 148,595 ‘A04/ MF A01 
AD-A235 277/1/GAR 

Center ~ oe. m ration of Sages Somniine, 4 io 

Technical Ri ebruary 1990- 14 February 199 

AD-A235 Be “<a 148,775 PC R04/ME A01 
AD-A235 278/9/GAR 

Experimental Investigation of Structure, Mixing and Com- 

bustion in Compressible Turbulent Shear Layers. 

AD-A235 278/9/GAR 148,523 BC S'A07/MF A0i 


AD-A235 279/7/GAR 
Grain Boundary Cavitation Processes in a Ni3Al Alloy at 


Elevated Temperatures. 
AD-A235 279/7/GAR 149,424 PC A04/MF A01 
AD-A235 280/5/GAR 
Information Summary, Area of Concern: Buffalo River, New 
York. 


AD-A235 306/8/GAR 


AD-A235 280/5/GAR 
AD-A235 281/3/GAR 


149,145 PC A09/MF A01 


Prophylaxis inst Or Intoxication. 
AD-A235 281/3/GAR 149,681 PC A03/MF A01 
AD-A235 282/1/GAR 

lobal 


Consistent Detection of G Predicates. 
AD-A235 282/1/GAR 148,635 PC A03/MF A01 
AD-A235 283/9/GAR 

Cargo Movement Operations System (CMOS) Training Log 


(Recurring). 

AD-A235 283/9/GAR 149,868 PC A02/MF A01 
AD-A235 284/7/GAR 

Thermal Degradation 

Poly(Dipheno: ). 

AD-A235 284/7/GA\ 
AD-A235 285/4/GAR 

New Views of ouine Learning: Implications for Education- 


al Measurement 
AD-A235 285/4/GAR 148,072 PC A03/MF A01 
AD-A235 286/2/GAR 


Coats Fracture Responses of Al203, Si3N4 and SiCw/ 


AD-A235 286/2/GAR 149,363 PC A03/MF A01 
AD-A235 287/0/GAR 

nalysis of Substorm 

AD-A235 287/0/GAR 
AD-A235 288/8/GAR 


Chemistry of 
148,434 PC A02/MF A01 


and Surge Development. 
148,017 PC A03/MF A01 


AA, A c 





upercharging Events 
148,018 PC A03/MF A01 


Electric Fi 
on the MAIMIK Rocket 
AD-A235 288/8/GAR 


AD-A235 289/6/GAR 
Were Solar Neutrons Observed by Neutron Monitors on 25 


April 1984. 
AD-A235 289/6/GAR 147,966 PC A01/MF A01 
AD-A235 290/4/GAR 


ere ay = between Manual Reaction Time ~ Saccade 
Lat in Response to Visual and Stimuli 
AD- 5 290/4/GAR 149,705 PC AOL/MF A01 
AD-A235 291/2/GAR 
In vitro Analysis 
tion: ye for Bloloyicalyy Gases Risk =, 


Models for Chemical re. 
ADAZSS 2 291/2/GAR 149,796 PC A02/MF A01 
AD-A235 292/0/GAR 


Camera-Based Manuf 
AD-A235 292/0/GAR 


AD-A235 2OCFOAR 


March ilat, i, 





Control. 
149,270 PC A01/MF A01 


and Samples in the 
149,966 PC A07/MF A01 





Officer Career D 
1981-1989 Research aoe 
AD-A235 294/6/GAR 


AD-A235 295/3/GAR 
Study of the mort 1972 Solar Proton Events: A Flux In- 


tensity P; 

AD-A235 205/3/GAR 

AD-A235 296/1/GAR 
Short Ne pymeeree ng By emer ony of Topoisomerase |- 
Mediat iled DNA by the Radiopro- 


tector WR-33278, 
AD-A235 296/1/GAR 149,682 PC A01/MF A01 
AD-A235 297/9/GAR 


itive lon Photodetachment as a Probe of the Transition 
State Region: The | + HI Reaction. 
AD-A235 297/9/GAR 148,362 PC A03/MF A01 


AD-A235 298/7/GAR 


147,967 PC A01/MF A01 





Quantum Devices and S! es. 
AD-A235 298/7/GAR 148,801 PC A03/MF A01 
AD-A235 299/5/GAR 
Activation of Phosphoinositide Metabolism by Cholinergic 
AB AZSS 299/5/GAR 149,528 PC A05/MF A01 
AD-A235 300/1/GAR 


Wound Heali aaa Skin ben and Growth Factors. 
AD-A235 300/1/' 149,570 PC A03/MF A01 


AD-A235 cat 
Evaluation of the C/EC/KC-135 Ground Collision Avoid- 


ance System (GCAS) (S! 1). 
AD Ads SULIS/GAR ad 151,118 PC A08/MF A01 


AD-A235 302/7/GAR 


Statistical Indicators Report 
AD-A235 302/7/GAR 


AD-A235 303/5/GAR 
Improvement in the 
~~ Electrolyte Sulfur 
AD-A235 303/5/GAR 

AD-A235 304/3/GAR 
Final Report on Grant ceehee (California Univ). 
AD-A235 304/3/GAR 50,550 PC A02/MF A01 

AD-A235 305/0/GAR 
Improved Point Analysis Model (IPAM) (Users Guide). 
AD-A235 305/0/GAR 148,045 PC A10/MF A02 

AD-A235 306/8/GAR 
Cargo Movement Operations System (CMOS). Draft Soft- 
ware Design Document for the PC UNIX Prototype (Navy 
Configuration), Increment III. 


147,734 PC A04/MF A01 


and Safety of Lithium/Inor- 
ioxide Rechargeable Cells. Phase 


148,834 PC A10/MF A02 


September 15,1991 OR-11 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A235 306/8/GAR 
AD-A235 307/6/GAR 


T ynthesis of Polymeric and Metal Microtubules. 
AD Aegs S07 307/6/GAR 149,251 PC A03/MF A01 


AD-A235 308/4/GAR 
Assessment of the Development Toxicity of Zinc Naphthen- 


ate in Rats. Phase 4. 

AD-A235 308/4/GAR 149,797 PC A03/MF A01 
AD-A235 309/2/GAR 

Boron Combustion Mode! D it with Kinetic Sensi- 

auks haste and Ghanmmanene Of Va Ghanian tle te. 

rameters. 

AD-A235 309/2/GAR 148,363 PC A06/MF A01 
AD-A235 310/0/GAR 

Boundary Layer Parameterization for a Global Spectral 


AD-A235 310/0/GAR 148,026 PC A10/MF A02 
AD-A235 311/8/GAR 
— Biotoxins: Laboratory Culture and Molecular Struc- 


AD-A235 311/8/GAR 149,798 PC A03/MF A01 

AD-A235 312/6/GAR 
tion Directory (FSC Class and Area Assign- 

ments). Revision. 

AD-A235 312/6/GAR 149,870 PC A10/MF A02 
AD-IG8 313/4/GAR 

tT : aa 

vo Training. 

AD-A235 313/4/GAR 
AD-A235 314/2/GAR 
Molecular Basis for the Response of Poly(ADP-Rib) 
NAD Metabolism to DNA Damage Caused 
by Aajeirg 3 

AD-A235 314/2/GAI 149,834 PC A03/MF A01 
AD-A235 315/9/GAR 

Ab Initio Molecular Dynamics Simulations of Surfaces and 


Interfaces. 

AD-A235 315/9/GAR 150,604 PC A03/MF A01 
AD-A235 316/7/GAR 

Assessment of Navy Personnel Geographic Stability or 


Me ny in the 1980s. 
AD-A235 316/7/GAR 149,871 PC A03/MF A01 
AD-A235 317/5/GAR 


Low-Temperature Photochemistry of Oxy-Substituted Trisi- 


AD-A235 317/5/GAR 148,280 PC A03/MF A01 
AD-A235 318/3/GAR 
Effect of Oral Dosing Vehicles on the Acute Hepatotoxicity 


of Carbon Tetrachioride in Rats. 
AD-A235 318/3/GAR 149, 799 PC A03/MF A01 


AD-A235 goa 


a AMenhthal 


with ma Ay van 
AD-A235 319/1/GA\ 


AD-A235 320/9/GAR 
Organosilicon Chemistry. A Brief Overview. 
AD-A235 320/9/GAR 148,262 PC A03/MF A01 
AD-A235 321/7/GAR 
Special Course on Aircraft Dynamics at High Angles of 
Attack: Experiments and Modelling (La Dynamique de Vol 
des See aux — fogan d’Attaque: Experimenta- 
tion et 
AD-A235 321/7/GAR 147,767 PC A07/MF A01 
AD-A235 322/5/GAR 
—- the a Gap (Comblier les Lacunes 
dans le Domaine de 


la Communication). 
AD-A235 322/5/GAR 148,583 PC A07/MF A01 
AD-A235 323/3/GAR 


ing Qualities (Qualites de Vol). 
AD-A235 323/3/GAR 


AD-A235 324/1/GAR 
Acoustic Radiation from Fiuid-Loaded, Ribbed Cylindrical 
a) Excited by Different Types of Concentrated Mechani- 
AD-ADSs 324/1/GAR 150,486 PC A05/MF A01 
AD-A235 325/8/GAR 
High Velocity Avan of Slug Projectiles in a Double-Travel 


120-MM Gun System. 
AD-A235 325/8/GAR 150,469 PC A03/MF A01 
AD-A235 326/6/GAR 


Molecular Studies of Cytokine 
AD-A235 326/6/GAR 


AD-A235 327/4/GAR 


Composite Database Interface Users Manual. 
AD-A235 327/4/GAR 149,364 PC A07/MF A01 


AD-A235 328/2/GAR 
Non-Destructive Evaluation of Residual Stresses in Thin 


Films via X-ray Diffraction Topography Methods. 
AD-A235 328/2/GAR 150,605 PC A03/MF A01 


AD-A235 329/0/GAR 
Epitaxial Growth and Characterization of GaAs/Al/GaAs 
Heterostructures. 
AD-A235 329/0/GAR 148,802 PC A02/MF A01 
AD-A235 330/8/GAR 
Procedure for the Solution of Lambert's Orbital Boundary- 
Problem. 


Value 
AD-A235 330/8/GAR 151,049 PC A03/MF A01 


OR-12 VOL. 91, No. 18 


149,869 PC A02/MF A01 








in Simulator-Based Weapons 
149,967 PC A03/MF A01 





a by Bioluminescence 
usions. 
149,529 PC A02/MF A01 


147,830 PC A09/MF A01 


Induction. 
149,603 PC A03/MF A01 


AD-A235 331/6/GAR 
Acoustic Noise Recording and DRT/DAM Source Tape 


ation. 
AD-A235 331/6/GAR 148,584 PC A04/MF A01 
AD-A235 332/4/GAR 
—_ of Gravity Wave “pe in the Atmosphere: Eck- 
Resonances in Thermal and Doppler Ducts. 
AD-ADSS 332/4/GAR 150,006 PC A03/MF A01 
AD-A235 333/2/GAR 
+a for a High Performance Distributed Operating 
AD-A235 333/2/GAR 148,608 PC A04/MF A01 
AD-A235 334/0/GAR 
Developer's Test Support Package for 





and Ti 
the Pocket Radiac, AN/UDR-13. 
150,187 PC A04/MF A01 
AD ADSS 335/7/GAR 


AD-A235 334/0/GAR 
Optical i . 
148,609 PC Ros/mr A01 
AD-A235 336/5/GAR 


AD-A236 335/7/GAR 
R ic and Leakage Characteristics of a 4-Stage 
AD-A235 336/5/GAR 148,544 PC A07/MF A01 


eT of the Annual Meeting of the UIPS Commis- 
on Gravitational ional Physiology (1 ned Held in Leningrad, 
USSA ¢ on 14-18 October 1990. 
AD-A235 337/3/GAR 149,706 PC A12/MF A02 
AD-A235 338/1/GAR 
ting Some Separation Patterns on 


for Calcula’ 
Hull/Sail 
AD-A235 338/1/GAR. norb0.408 PC A03/MF A01 


AD-ASSS —— 





izing the Total Force. 
AD-AZSS o50/8/0AR 149,923 PC A09/MF AO1 


AD-A235 340/7/GAR 


AD ASS 340/7/GAR 


AD-A235 341/5/GAR 
Repair, Evaluation, Maintenance, on ne eam 
Repair and Maintenance of Shallow: Draft bey oe. 
— tures Held in Vicksburg, Mississippi on 24.25 F 
AD-A235 341/5/GAR 148,461 PC A03/MF A01 
AD-A235 342/3/GAR 
Effect of Solar Activity on the Cosmic Ray Intensity at Solar 


Minimum. 

AD-A235 342/3/GAR 148,006 PC A01/MF AO1 
AD-A235 a 1/GAR 

Evaluation ney Aged Polymer/Composite 

Materia Utvasonc GAR. 149,965 PC A03/MF A01 
AD-A235 344/9/GAR 


Aeronautical Chart Database. 
149,872 PC A0S/MF A01 


Acoustic Characteristi Sentences Produced in Noise. 
AD-A235 344/9/GAR 148,603 PC A03/MF A01 
AD-A235 345/6/GAR 
Comparative oy of the Practical Characteristics of 
Neural Conven' 


Network and tional Pattern Classifiers. 
AD-A235 345/6/GAR 148,720 PC A06/MF A01 
AD-A235 346/4/GAR 
Trainable Texture Anomaly 
Cluster (ACE) 
AD-A235 /4/GAR 
— 347/2/GAR 
fh High Dempl of Traditional Damping Measures for Materials 


wi 347 /D/OAR 150,661 PC A03/MF A01 
AD-A235 349/8/GAR 


Untruncated Perturbation 
a Non-Rotating Gravitational 
AD-A235 349/8/GAR 


AD-A235 350/6/GAR 
oa and ve ay cee as my Controlling Structure 


of P 
148,435 PC A0Q3/MF A01 


Detector Using the Adaptive 
148,744 PC A03/MF A01 


wed xy for a Satellite Orbiting in 
151,050 PC A03/MF A01 


AD-A235 350/6/GAR 
AD-A235 351/4/GAR 


lodification, and 


Polysilanes, Synthesis, Mi Properties. 
AD-A235 351/4/GAR 148,436 PC A02/MF A01 
weteg 352/2/GAR 
a = Stri +4 New Approach to the Presentation of 
cane 


52/2/GAR 151,119 PC AQ3/MF A01 
AD-A235 353/0/GAR 


User's Guide to the TEXPLAN System. 
AD-A235 353/0/GAR 149,924 
AD-A235 354/8/GAR 
Measuring the Quali 
AD-A235 354/8/GA 
AD-A235 355/5/GAR 
Design of Advanced es 
pressor U: an S1-S2 Fi 
AD-A235 355/5/GAR 
AD-A235 356/3/GAR 
ty Gamal of Orbital Theory for Satellite Motion Perturbed 


PC A04/MF A01 


"PC A03/MF A01 


Work. 
147,724 


a High-Speed HP Com- 
low Calculation 
148,545 A03/MF A01 





AD-A235 356/3/GAR 
AD-A235 357/1/GAR 


Synthesis and Characterization of P 
AD-A235 357/1/GAR 148, 


AD-A235 358/9/GAR 


Preparation and radation of Polysilylenes 
AD-A235 358/9/GA 148,437 PC A03/MF A01 


AD-A235 359/7/GAR 
Pri ti Inorganic and Organometallic Polymers with 


Controlled S res. 
AD-A235 359/7/GAR 148,438 PC A03/MF A01 
AD-A235 360/5/GAR 


151,051 PC A02/MF A01 


lanes. 
PC A03/MF A01 





Anionic Ring-Openi 
AD-A235 360/8/GAR 
AD-A235 361/3 
Phenobarbital-induced vag Mechanisms in Men- 
Metabolism: The 


adione 

AD-A235 361/3 149,800 Not available NTIS 
AD-A235 362/1 

Inhibition of Cytochrome Oxidase by Di 

AD-A235 362/1 149,801 “ane available NTIS 
AD-A235 363/9 


Canadian Journal of Earth Sciences, Volume 28, <> 3. 
February 1991 (Canada Journal 
la Terre Volume 28, Number 2, Fevrier 1991). 
AD-A235 363/9 150,007 Not available NTIS 


AD-A235 364/7/GAR 
Effect of Synchrotron X-ray Radiation on the Channel Hot- 
Nitrided Si 


Carrier Reliability Reoxidized licon 

AD-A235 364/7/GAR 148,803 PC AQ1/MF A01 
AD-A235 365/4/GAR 

C 1 of Simult Ch ka and Millstone Hill 

Temperature Mi with lonospheric Model Predic- 

tions. 

AD-A235 365/4/GAR 148,019 PC A03/MF A01 
AD-A235 367/0/GAR 

~~. of Defense General/Fiag Officer Worldwide 


Ros! 
AD-AZ35 367/0/GAR 149,968 PC A08/MF A01 
AD-A235 368/8/GAR 


B-2 Survivability Against Air Defense S 
AD-A235 368/8/GAR 149,821 


AD-A235 369/6/GAR 


Properties of Silica-Fume Concrete. R 
Maintenance, and Rehabilitation Research 
AD-A235 369/6/GAR 148,469 PC 


AD-A235 370/4/GAR 


Treatability of Ninth Avenue Superfund Site Groundwater. 
AD-A235 370/4/GAR 149,146 PC A15/MF A02 


AD-A235 371/2/GAR 
Novel Liquid Crystalline Polymers as Nonlinear Optical Ma- 
AD-A235 371/2/GAR 148,440 PC A03/MF A01 
AD-A235 372/0/GAR 
CBSD Version || Component Models of the IR Celestial 


a. 
AD-A235 372/0/GAR 147,968 PC A07/MF A01 
AD-A235 373/8/GAR 
Maintenance Resource Prediction Model (MRPM) Individual 
Facility System Programmer's Manual. 
AD-A235 373/8/GAR 149,969 PC A06/MF A01 


AD-A235 374/6/GAR 


Solar Cosmic Rays, 1960-1989. 

AD-A235 374/6/GAR 
AD-A235 375/3 

Effect of Combined Trea with Pot Dichromate 

and Maleic Acid on Renal ee in the Rat. 

AD-A235 375/3 19,802 Not joraiahte NTIS 
AD-A235 376/1/GAR 

Proceedings of the International Cryocoolers Conference 

(6th) Held in ~ tts on October 25-26, 


1990. Volume 

AD-A235 B76/1/GAR 149,312 PC A13/MF A02 
AD-A235 377/9/GAR 

Proceedings of the International lers Conference 
(6th) Held in — Massachusetts on October 25-26 


1990. Volume 2. 
AD-A235 377/9/GAR 149,313 PC A17/MF A03 
AD-A235 378/7/GAR 


Desagrent of the Navy FY 1992/FY — Budget Esti- 

mates, Real Property Maintenance and Minor Construction. 

ADazgs 78/7 /GAR 149, 73 "PC A04/MF A01 
AD-A235 379/5/GAR 

Department of the Navy Justification of Estimates FY 1992/ 

«4 thy a Estimates Submitted to + F 


in and Maintenance, Na‘ 
AD-AZ3 PC Aig/MF A03 


tion of Cyclotetrasilanes. 
148,439 PC A03/MF A01 








PC A03/MF A01 


, Evaluation, 
/MF A01 


148,007 PC A02/MF A01 








3797! 5/GAR 149, 874 
AD-A235 380/3/GAR 
Department of the Navy FY 1992/FY 1993 Budget Esti- 


mates Descriptive ye Submitted to ess Feb- 
ruary 1991, fF Pp t, Test and Evaluation, 


Nar 
AD-A235 380/3/GAR 149,970 PC A99/MF E09 
AD-A235 381/1/GAR 


Weak Max Flow Min Cut Property. 
AD-A235 381/1/GAR 149,469 PC A04/MF A01 








NTIS ORDER/REPORT NUMBER INDEX 


AD-A235 382/9/GAR 


Total Force Pol 
AD-A235 382/9/GAR 


AD-A235 383/7/GAR 


149,925 PC A03/MF A01 


Further Enrichment and Analysis he Rat CFU-s. 
AD-A235 383/7/GAR 149,604 PC A03/MF A01 


AD-A235 384/5/GAR 
een  AGpeen apne Activi- 


aS ind Hemopoiesis in Mice. 
D-A235 384/5/GAR 149,737 PC A03/MF A01 
AD-A235 385/2/GAR 
Combined Therapy of Septicemia with Ofloxacin and/or 
Synthetic Trehalose renalose Dcorynomyealat, (S-TDCM) in irradiat. 
ed and Wounded 
AD-A235 385/2/GAR — 149,571 PC A02/MF A01 
AD-A235 386/0/GAR 


ee eee fo ne 
= EOF-Based Model Ocean. Irradiated and Wi 


AD-A235 386/0/GAR 150,397 PC A0Q3/MF A01 
AD-A235 387/8/GAR 

Efficient Representation of the North Atlantic Hydrographic 

AD-A235 387/8/GAR 150,431 PC A05/MF A01 
AD-A235 388/6/GAR 


United States Air Force Report to the 102nd Congress of 
the United States of America Fiscal Year 1992/93. 
AD-A235 388/6/GAR 149,971 PC A04/MF A01 
AD-A235 389/4/GAR 
— . V= 1-3) Formation and Vibrational Relax- 
lectron-Irradiated rane 
AD ADS 389/4/GAR 48,281 PC A03/MF A01 


AD-A235 ag 


Testing of a New Alpha Ri 
AD-A235 390, 2/GAR 150,675 PO AO A01/MF AO1 


AD-A235 391/0 
Alterations in Renal Function of Male and Female Rats Ex- 
to Maleic Acid. 


posed . 

AD-A235 391/0 149,803 Not available NTIS 
AD-A235 392/8/GAR 

Interfacial Viscosity Measurements of Adsorbed Monolayers 

on Metal Surfaces. 

AD-A235 392/8/GAR 150,498 PC A02/MF A01 
AD-A235 393/6/GAR 


Cell-Cell Communication in Lung 
AD-A235 393/6/GAR 


AD-A235 eae 
Concept of XY 
Monitors as ae 
Cosmic Ray Events. 
AD-A235 304/4/GAR 

AD-A235 395/1/GAR 
pe of a Smail-Aperture Steering Mirror for High-Band- 

Acquisition 


ion and Tracking. 
AD AZSS 395/1/GAR 150,432 PC A02/MF A01 
AD-A235 396/9/GAR 
peg om big =F = Process for the Fabrication of Submi- 


‘on Josephson Junctions and Low-Noise dc SQUIDs. 
AD-A23S 396/9/GAR 148,755 PC A01/MF A01 
AD-A235 397/7 


Chemistry of Dews and Frosts in Indianapolis. 
AD-A235 397/7 148,046 Not available NTIS 


AD-A235 398/5/GAR 


Electromechanical Modelling of an Active Isolation System. 
AD-A235 398/5/GAR 150,487 PC A03/MF A01 


AD-A235 399/3/GAR 
nificance of Delayed Symptom Onset and Bubble 
Ititude Decom Ki 


Soowth in in Al ness. 
AD-A235 399/3/GAR 149,778 PC A01/MF A01 
AD-A235 400/9/GAR 


Acceleration Insensitive Resonators. 
AD-A235 400/9/GAR 148,791 


AD-A235 401/7/GAR 
Photochemistry of a Matrix-lsolated Geminal Diazide. Di- 


AD-A235 401/7/GAR 148,282 PC A01/MF A01 
AD-A235 403/3/GAR 


Cancer. 
149,572 PC A01/MF A01 


River and Kerguelen Neutron 
tations for Ground-Level Solar 


148,008 PC AQ1/MF A01 


PC A02/MF A01 


nications Emulator Design. 
148,585 PC A04/MF A01 


pow Spectrum Commu 
AD-A235 403/3/GAR 
AD-A235 404/1/GAR 
Bi Optics Technology: 
tion Ef of — Diffractive Optical E 


Theoretical Limits on the Diffrac- 


fficiency 
AD-A235 404/1/GA\ 
AD-A235 405/8/GAR 
Construction of Final Forms for a New Enlistment Screen- 


ing Test. 

AD-A235 405/8/GAR 149,972 PC A03/MF AO1 
AD-A235 406/6/GAR 

Validation of ASVAB against Infantry Job Performance. 

AD-A235 406/6/GAR 149,973 PC A04/MF A01 
AD-A235 407/4/GAR 

A is of the North Truro Sea Clutter Data. 

AD-A235 407/4/GAR 148,747 PC A04/MF A01 
AD-A235 408/2/GAR 


ESC’s Middle East Studies. 
AD-A235 408/2/GAR 


150,590 PC A03/MF AO1 


149,926 PC A03/MF A01 


AD-A235 409/0/GAR 
om Synthesis of Well-Defined and Organometallic 


AD ADaS ‘409/0/GAR 148,441 PC A01/MF A01 
AD-A235 410/8/GAR 


Research in Nonlinear Water Waves. 
AD-A235 410/8/GAR 150,433 PC A01/MF A01 


AD-A235 411/6/GAR 
bang a of an Automated Construction 


AD- ae iy aIT/e/GAR 148,462 PC A03/MF A01 
AD-A235 412/4/GAR 
Information Summary, Area of Concern: Ashtabula River, 


Ohio. 

AD-A235 412/4/GAR 149,147 PC A07/MF A01 
AD-A235 413/2/GAR 

oan Engineering Studies. Volume 1. Acrylic Submersi- 

AD-A235 413/2/GAR 150,407 PC A24/MF A03 


AD-A235 414/0/GAR 
Ocean Engineering Studies. Volume 2. Acrylic Submersi- 


bles. 
AD-A235 414/0/GAR 150,408 PC A19/MF A03 
AD-A235 415/7/GAR 
on U.S. Navy and Marine Corps Presence in 


the , 
AD-A235 415/7/GAR 149,927 PC A03/MF A01 
"‘aenaaea 416/5/GAR 


AD A235 41 cerad Mira Gponng: Grays 


— 417/3/GAR 


ae el Location a. a Suspected Aban- 
7 bore PC A03/MF A01 


\ dc atin 





of an on to 
S ecoeae Numerical Weather Prediction 


Phase 1 
AD-A235 417/3/GAR 148,063 PC A04/MF A01 
— our 





Volume 6, Number 4 (inteili- 
ayn oe — 6, Numero 4). 
D-A235 418/1 148,721 Not available NTIS 


AD-A235 419/9/GAR 
Results of the Aeronautical Systems Division Critical Proc- 
led Product 


ess Team on Integrat 
AD-A235 419/9/GAR 149,283 PC A03/MF A01 
AD-A235 420/7/GAR 
Investigation of Hot Streak Migration and Film Cooling Ef- 
_. on the Heat Transfer in Rotor/Stator Interacting 
AD A235 420/7/GAR 148,546 PC A03/MF A01 
AD-A235 422/3/GAR 
therapy of Rodent Malaria (Final Report, July 1, 
1 ; 


985-October 15, 
AD-A235 422/3/GAR 149,668 PC A06/MF A01 
AD-A235 423/1/GAR 
yey of Het Malaria (Annual Report, October 
). 


16, 1985-October 15. 
AD-A235 423/1/GAR 149,669 PC A03/MF A01 


AD-AZ%6  424/0/GAR 


AD ASaS 424/9/GAR 
AD-A235 425/6/GAR 

Molecular Biological Studies on the Bi 

pare my ny in — = and as Directed 

AD-A235 425/6/GAR 149,605 PC A08/MF A01 
AD-A235 426/4/GAR 





Ceramics. 
149,328 PC A08/MF A01 


of Human 
Cholin- 


T iration Cooled Ultraviolet Sol-Gel Silica Optics. 
AD-A235 426/4/GAR 150,470 PC A0S/MF A01 


AD-D014 835/3 


ee for Smail 


Self-Sealing Confines 
PATENT-4 986 708 49,280 Not available NTIS 
AD-D014 836/1 

Method of ag —— x Superconductors 


with High Transition 
PATENT-4 983 571 150,647 Not available NTIS 
AD-D014 837/9 


System for Reducing Drag and Noise of Underwater Vehi- 


PATENT-4 987 844 150,472 Not available NTIS 
AD-D014 838/7 

High Security Lock Assembly 

PATENT-4 987 755 
AD-D014 839/5 


Efficient be aor Phasefront Modulation System for Free- 
Space Optical Communications. 
PATENT-4 987 607 150,538 Not available NTIS 


os 840/3 
ield Emitter Array integrated Distributed Amplifiers. 
PATENT. 987 377 148,782 Not available NTIS 
AD-D014 841/1 
Optical Fiber Refractometer Launching Light at a Non-Zero 


Launch Angle. 
PATENT-4 988 863 148,740 Not available NTIS 
AD-D014 842/9 


Accuracy - -¥ Acousto-Optic Matrix Computer. 
Pan ENT-4 986 640 148,618 Not available NTIS 


" 149,281 Not available NTIS 


AEEW-M-2622 


AD-D014 843/7 


ean ape wih Petes 5 
NT-4 989 186 


P~—- 844/5 


48,798 | Not aval Not available NTIS 


Acoustic by Doppler tor. 
PATENT-4 755 148,736 Not available NTIS 


AD-D014 845/2 


Optical Fiber Refractometer. 
PAT-APPL-7-553 040/GAR 148,739 
PC NO3/MF A01 
AD-D014 846/0 
Method for Providing EMI/EMP Hardening and Breakdown 
Protection in ite Materials. 
PAT-APPL-7-544 298/GAR 148,758 
PC NO3/MF AO1 
AD-D014 847/8 
ite Material for EMI/EMP ing Protection in 
_ Hardening 
PAT-APPL-7-544 297/GAR 150,412 
PC NO3/MF A01 
AD-D014 848/6 
Method of Soe the whey of a Multiple Antenna Global 


Positioning System Ri 
PAT-APPL-7.621 685/GAR 150,150 


PC NO3/MF AO1 
AD-D014 849/4 
Effervescent Cationic Film Forming Corrosion Inhibitor Ma- 
PAT-APPL- 7.591 185/GAR 150,471 
PC NO3/MF A01 
AD-D014 850/2 


Metal-Glass Composite Field-Emitting Arrays. 
PAT-APPL-7-607 955/GAR 148,753 
PC NO3/MF AO1 


AD-D014 851/0 


igital Adaptive | Canceller. 
PATENT-4 991 165 148,592 Not available NTIS 
AD-D014 852/8 


Automatic Classifier for Electric Wire Detector. 

PATENT-4 990 852 148,742 Not available NTIS 

AD-D014 853/6 
Laser Beam Phase and Control System. 
PATENT-4 990 762 150,539 Not available NTIS 

AD-D014 54/4 


ite Tetaine ng Coins Pomnees. 


Method of 
PATENT-4 990 149,253 Not available NTIS 


AD-D014 855/1 


Flexible Flow through ‘ 
PATENT-4 989 903 149,252 Not available NTIS 
AD-D014 856/9 

Low ra Homing Torpedo Nose Assembly Having Side 

PATENT-4 989 530 150,473 Not available NTIS 
AE-91-2 

Method for Calculating Crossflow Separation Patterns on 


Submarine . 
AD-A235 338/1/GAR 150,406 PC A03/MF A01 
AEA-D AND R-0010 


Immobilization of ion exchange resins in cement. Final 
April 1988-June 1989. 
91 GAR 150,269 PC A04/MF A01 


AEA-D AND R-0044 
immobilisation of ion exchange resins in cement. Final 
April 1986-June 1989. 
'91622833/GAR 150,268 PC A0S/MF A01 
AEA-TRS-5001 
Calibration of Andersen Mark-il and California measure- 
ments PC-2 QCM cascade i 
DE91622827/GAR 148,452 PC A04/MF AO1 
AEA-TRS-6002 
Application of the distortion method to validation of the 
— an interim 
'91622704/GAR 150,311 PC A03/MF A01 
AECS-PR/SS-14 
Calculation of radiation quantities for the medical products 
sterilization unit by gamma ray. 
DE91623335/GA 150,170 PC A04/MF A01 
AEDC-TSR-91-V1 
BiDirectional Seeaese Distribution Function (BRDF) of 
AD-A235 MIS/S/GAR 150,919 PC A03/MF A01 
AEEW-M-2581 
Application of the distortion method to validation of the 
code NUMEL for boiler dynamics and control - an interim 
91622704/GAR 150,311 PC A03/MF A01 


AEEW-M-2617 


IDYNA: an interface between |-DEAS and DYNA3D. 
DE91622741/GAR 150,185 PC A03/MF A01 


AEEW-M-2622 
150,197 PC A03/MF A01 


OR-13 


Aerosol-foam i 
DE91622615/GAR 


September 15, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


AEEW-R-2457 
CLAPTRAPH - a code for calculating pressure and temper- 
ature transients in the interconnected compartments of a 
total containment enclosing a breached water reactor cir- 
cuit with the additional feature of hydrogen ingress or gen- 
eration within the various compartments. 
DE91622759/GAR 150,374 PC A04/MF A01 
AEEW-R-2475 
Pool fire upon a on shock absorber. 
DE91622718/GAR 150,267 PC A03/MF A01 
AEEW-R-2502 
Factors which affect the erosion of solids by liquid impact. 
DE91622616/GAR 150,198 PC A03/MF A01 
AEEW-R-2547 
mplementation of an external thermocouple model into 


imp! 
TRAC-PF1/MOD2. 
DE91622760/GAR 150,314 PC A04/MF A01 
AEEW-R-2548 
Analysis and comparison of the ions present in the pore 
water of different cement systems 
DE91622836/GAR 150,270 PC A03/MF A01 
AEEW-R-2555 


Characterization of a condensation-type monodisperse aer- 


osol generator (MAGE). 
DE91622242/GAR 148,376 PC A04/MF A01 
ge he 


enetration of <7 een through fine capillaries. 

DES 1622709/GAR 149,079 PC AO5/MF A01 
AEEW-R-2563 

Immobilisation of ion exchange resins in cement. Final 

report April 1986-June 1989. 

DE91622833/GAR 
AEEW-R-2580(PT.1) 

Experimental studies of the gravitational agglomeration of 


aerosols. Pt. 1. 

DE91622742/GAR 150,199 PC A04/MF A01 
AEEW-R-2591 

NEACRP thermal fission product benchmark. 

DE91622188/GAR 150,778 PC A06/MF A01 
AEEW-R-2603 

Simone user’s manual. V. 2.1 

DE91622705/GAR 
AEEW-R-2617 

Polytec optical aerosol analysers: laboratory intercompari- 


son. 

DE91622828/GAR 148,453 
AEEW-TRS-5001 

mny oor of Andersen Mark-ll and California measure- 
ment -2 QCM cascade —— 

DE91622627/GAR 148,452 PC A04/MF A01 
AERE-R-13657 

Review of Theoretical and Experimental Work on the Struc- 

ture of Ge(x)Si(1-x) Strained Layers and Superiattices with 


Extensive Bibliography. 
N91-22870/0/GAR 150,622 PC A05/MF A01 
AEROCHEN-TP-495 
Computer Modeling of Soot Formation Comparing Free 
Radical and lonic Mechanisms. 
148,520 PC A03/MF A01 


150,268 PC AOS/MF A01 


150,312 PC A03/MF A01 


PC A07/MF A01 


AD-A235 007/2/GAR 
AFGL-TR-88-0159 

px be ration sure Facility. 

35 174/0/GAR 

AFGWC/TN-91/001 

Improved Point —— Model — (Users Guide). 

AD-A235 305/0/GA 48,045 PC A10/MF A02 
AFHRL-TP-90-34 

Electronic Design Process. 

AD-A234 709/4/GAR 
AFOEHL-90-236EQ00273MSC 

Sanitary/Storm Drainage Characterization Survey, Hurlburt 

Id, 


Fie 

AD-A234 853/0/GAR PC A03/MF A01 
AFOSR-TR-88-1191 

Picosecond So ee a, 

AD-A234 731/8/GAR 148,765 PC A0S/MF A01 
AFOSR-TR-91-0003 

eee Photochemistry of Oxy-Substituted Trisi- 

janes. 


AD-A235 317/5/GAR 148,280 PC A03/MF A01 
AFOSR-TR-91-0086 

Organosilicon Chemistry. A Brief Overview. 

AD-A235 320/9/GAR 148,262 PC A03/MF A01 
AFOSR-TR-91-0199 

Research Instrumentation for —- Computi 

AD-A235 335/7/GAR 8,609 PC 
AFOSR-TR-91-0217 

Air Force Office of Scientific Research Technical Report 

Summaries: October ember 1990. 

AD-A234 832/4/GAR 149,943 PC A09/MF A02 
AFOSR-TR-91-0218 


Air Force — of Scientific Research: coy ~ ~\ gees 

Quarterly Status Report, October - Decembe 

AD-A234 833/2/GAR 147,741 
AFOSR-TR-91-0219 

Photoinduced Processes and Resonant Third-Order Nonlin- 

earity in Poly (3-Dodecylthiophene) Studied by Femtose- 

cond Time Resolved Degenerate Four Wave Mixing. 


OR-14 VOL. 91, No. 18 


151,091 PC A08/MF A01 


147,826 PC A11/MF A02 


149,141 


03/MF A01 


PC ‘A03/MF A01 


AD-A234 663/3/GAR 
AFOSR-TR-91-0220 
Theoretical and “py Studies of Optical Nonlinear- 


ities of Haloforms axa X X= F, 

AD-A234 661/7/GAR 148, 314 PC A02/MF AO1 
AFOSR-TR-91-0221 

Stimulated Rayleigh-Kerr and Raman-Kerr Scattering in a 


Liquid-Core Hollow Fiber System. 
AD-A234 664/1/GAR 150,518 PC A03/MF A01 


AFOSR-TR-91-0222 
Multicenter Molecular Int — Using Harmonic Expansions 
of Slater-Type Orbitals and Numerical Integrations. 
AD-A234 665/8/GAR 148,315 PC A0Q2/MF A01 
AFOSR-TR-91-0223 
Mesospheric Momentum Fluxes Observed by the MST 
Radar at Poler Flat, Alaska. 
AD-A234 668/2/GAR 148,009 PC A03/MF A01 
AFOSR-TR-91-0225 
Ceramic Fiber Coating Development and Demonstration. 
AD-A234 773/0/GAR 149,350 PC A06/MF A01 
AFOSR-TR-91-0229 
Computer Modeling of Soot Formation Comparing Free 


Radical and lonic Mechanisms. 

AD-A235 007/2/GAR 148,520 PC A03/MF A0O1 
AFOSR-TR-91-0230 

— Pattern Recognition of LSS States via Wave Propaga- 

AD-A234 772/2/GAR 150,918 PC A03/MF A01 
AFOSR-TR-91-0231 

Studies of Optical Beam Phase-Conjugation and Electro- 

rocess. 


magnetic Scatteri 
150,523 PC A03/MF A01 


148,276 PC A0Q1/MF A01 


AD-A234 830/8/GAR 
AFOGA-TR-01-0232 


1 Verifi 


idatio n Methodo! 
AD-A234 774/8/G. A” 


AFOSR-TR-91-0233 
Dynamic Energy Absorption of Sandwich Structures by In- 


elastic Deformation. 
AD-A234 903/3/GAR 150,417 PC A06/MF A01 
AFOSR-TR-91-0234 


Fatigue Crack Tip Plastic Strain Range Measurement Stud- 


ies in Two Titanium Alloys. 

AD-A234 973/6/GAR 149,420 PC A03/MF A01 
AFOSR-TR-91-0235 

Theoretical Studies of the Kinematics, Dynamics, Stability 

and Control of Unsteady/Vortical Flows 

AD-A235 190/6/GAR 147, 765 PC A01/MF A01 
AFOSR-TR-91-0236 

Biological Synthesis of Substituted o-Ami 

AD-A234 910/8/GAR 149,522 
AFOSR-TR-91-0237 


Visual Sensitivities and Discriminations and Their Role in 


Aviation. 
AD-A234 866/2/GAR 148,139 PC A0S/MF A01 
AFOSR-TR-91-0238 
Quasi-CW Excimer Laser. 
AD-A234 771/4/GAR 
AFOSR-TR-91-0239 
Research in Stochastic Processe: 
AD-A234 650/0/GAR 
AFOSR-TR-91-0240 
Development of a Tactical High-Power Microwave Source 
Using the Plasma Electron Microwave Source (PEMS) Con- 
cept 


ept. 

AD-A234 967/8/GAR 148,822 PC A04/MF A01 
AFOSR-TR-91-0241 

Integrated Distributed Logistics Mana 

AD-A234 753/2/GAR 149, 
AFOSR-TR-91-0242 

Neural Mechanisms of Attention. 

AD-A235 003/1/GAR 
AFOSR-TR-91-0244 

Receptoral and Neural Aliasing. 

AD-A235 220/1/GAR 
AFOSR-TR-91-0245 

s and Particulars: Prototype Effects in Estimating 


Spatial Location. 
148,104 PC AOS/MF A01 





ion of an | 
Large Space Syste: 
151,054 


a 
PC "A08/MF A01 





henols. 
A05/MF A01 


150,521 PC A03/MF A01 


149,506 PC A03/MF A01 


3 PC A03/MF A01 
149,698 PC A02/MF A01 


149,703 PC A03/MF A01 


AD-A234 955/3/GAR 
AFOSR-TR-91-0246 
Molecular Engineering Dynamics of Electron Transport and 
Nonlinear Optical Interaction in Langmuir-Blodgett Films of 
Organic Semiconductor Heterostructure. 
AD. A235 001/5/GAR 150, 525 PC A03/MF A01 


AFOSR-TR-91-0248 
Studies in Modeling, Dynamics and Control of Space Struc- 


tures. 
AD-A235 059/3/GAR 151,055 PC A03/MF A01 
AFOSR-TR-91-0249 
Research Ley Purchased under DURIP Grant 
Number AFOSR 98: Application for Laser Propulsion. 
AD-A234 929/8/GAR 150,549 PC A03/MF A01 
AFOSR-TR-91-0250 
Nonlinear Dynamics and Control of Flexible Structures. 
AD-A235 186/4/GAR 151,056 PC A08/MF A01 
AFOSR-TR-91-0251 
Organosilicon Polymers Incorporating the Bicyclo(2.2.2)- 
Octane Moiety. 


AD-A234 966/0/GAR 
AFOSR-TR-91-0252 
Generic Tasks for Knowledge-Based Problem Solving: Ex- 


tension and New Directions. 
AD-A234 925/6/GAR 148,716 PC A07/MF A01 
AFOSR-TR-91-0253 


Parallel Algorithms for Least Squares and Related Compu- 


tations 
AD- A235 018/9/GAR 148,632 PC A03/MF A01 
gy ecm 9 


inding Object Classes: “ and Matching. 
AD-AZSS 027/0/GAR PC A03/MF A01 


AFOSR-TR-91-0255 


148,420 PC A03/MF A01 





on E ts and — Cognition Held 
in Amherst, le ape on —*> 
AD-A234 754/0/GAR 149,696 PC A03/MF A01 


AFOSR-TR-91-0256 


Combined XPS-ISS Modulated Molecular Beam Investiga- 
tion of the Reactions of Oxygen and Fluorine with Silicon 


Surfaces. 
AD-A234 867/0/GAR 148,336 PC A03/MF A01 
AFOSR-TR-91-0257 


Microstructure, Por and Mechanical Property Relation- 
ships of Calcium-Silicate-Hydrate. 
AD-A235 191/4/GAR 149,327 PC A06/MF A01 
AFOSR-TR-91-0258 
Modification of the Physicochemical Properties of Cement 
Paste by Incorporation of Aluminosilicate Clays: Effect on 
Ness. 


Strength, Durability, and Ti . 
AD-A234 996/7/GAR 149,326 PC A05/MF A01 
AFOSR-TR-91-0260 


International Conf on Envirc 
(4th) Held in Austin, Texas on 1-5 October 1990. 
AD-A234 995/9/GAR 148,140 PC A10/MF A02 


AFOSR-TR-91-0261 
Damage Accumulation in Advanced Metal Matrix Compos- 


ites under Thermal Cycli 
AD-A235 002/3/GA\ 149,360 PC A09/MF A02 
AFOSR-TR-91-0262 


Singular and wr Bang Stochastic Control. 

AD-A234 752/4/ 148,675 PC A01/MF A01 
AFOSR-TR-91-0263 

Orca Project: Research on High Performance Parallel Com- 

puter Programming Environments. 

AD-A234 648/4/GAR 148,622 PC A03/MF A01 


AFOSR-TR-91-0264 


Stabilization and Control Problems in Structural Dynamics. 
AD-AZGS 18 189/8/GAR 150,660 PC A02/MF ‘A01 


AFOSR-TR-91-0265 
Pace san Methods for Singularly Perturbed Differential 


— s with Applications. 
A PA235 188/0/GAR 149,466 PC A02/MF A01 
AFOSR-TR-91-0267 
a and Verification of a Ph 
jodel for Use in General Circulation 
ADAz34 751/6/GAR 148,060 


AFOSR-TR-91-0268 


Internation Conference on Atomic te og (12th) Held in 
Ann Arbor MI on 29 July through 3 August 1990. 
AD-A234 876/1/GAR 150,672 PC A14/MF A02 


AFOSR-TR-91-0269 


Scanning Tunneling Microscope for Boron Surface Studies. 
AD-A234 716/9/GAR 148,322 PC A01/MF A01 


AFOSR-TR-91-0271 


Proceedings of the Workshop on 3-D be ag Memories 
(1st) Held in Snowbird, Utah on 12-13 March 1990. 
AD-A234 732/6/GAR 148,605 PC A07/MF A01 


AFOSR-TR-91-0272 
State Space Models for A 
tems. 
AD-A234 730/0/GAR 
AFOSR-TR-91-0273 


NLO ‘90. Nonlinear Optics: Materials, Phenomena and De- 

vices Digest. Internation Meeting on Nonlinear Optics (1st) 

Held in Kauai, ee on 16-20 7 1990. 

AD-A234 733/4/GAR 150,519 PC A16/MF A02 
AFOSR-TR-91-0274 


Lyapunov copoed and Rotation Numbers of Linear Sys- 
tems with Real N 
149,513 PC A03/MF A01 





- Ergonomics 


| Cloud-Moisture 
s. 
PC A08/MF A01 





and Viscoelastic Sys- 
150,492 PC A02/MF A01 


AD-A234 729/2/GAR 
AFOSR-TR-91-0275 
Fixed Sample and Sequential Problems with Applications in 


Reliability. 
AD-A234 547/8/GAR 149,505 PC A03/MF A01 
AFOSR-TR-91-0276 


a Aspects of Reliability, Maintainability, and Avail- 

AD-A234 546/0/GAR 149,504 PC A02/MF A01 
AFOSR-TR-91-0277 

Sent Analysis of Stochastic Gradient Based Algo- 


AD. "A234 545/2/GAR 149,503 PC A02/MF A01 
AFOSR-TR-91-0278 
Methods in bg Control of Distributed Sys- 


Viscosity 
tems. The Beliman Equatio 
AD-A234 646/8/GAR 148,674 PC A01/MF A01 
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lectrochemical 
ABAdss 703/7/G, 


seaataettiin 


Detection of Known Signals in Arbitrary Backgrounds. 

AD-A234 919/9/GAR 150,479 A03/MF A01 
AFOSR-TR-91-0283 

Attention Span, Anxiety and Benzodiazepine Receptors. 

AD-A234 549/4/GAR 149,673 PC A04/MF A01 
Bypanineare 


induced Pictorial Representations 
AO-A2S4 548/6/GAR 
AFOSR-TR-91-0305 
Chlordecone impairs Na(+ )-Stimulated L-(3H)Glutamate 
Transport and mag of 16-Doxyl Stearate in Rat Liver 


Plasma Membrane V. 
AD-A234 762/3/GAR 149,028 PC A02/MF A01 
AFOSR-TR-91-0307 


Demstaton of Hepatic Malic Enzyme by Perfluorodecanoic 


AD A234 865/4/GAR 
AFOSR-TR-91-0308 


Induction of Long-Term Potentiation z. "eects 
Mossy-Fiber S ses Follows a ae 
AD-A234 789/6/GAR 19,633 hoy A03/MF A01 


ee ae 


| vcr Superconductivity. 
150,595 PC A03/MF A01 


748, 102. PC AOS/MF A01 


149,789 PC A03/MF A01 











of Synaptic Trar 


i on at the Hip- 
pocampal Pe Fiber Syni 
a 49,631 


AD-A234 749/0/GAR PC A03/MF A01 
AFOSR-TR-91-0310 
Properties and Distribution of Single Voltage-Gated Calcium 
Channels in Adult Hi ew Neurons. 
AD-A234 750/8/GA 149,517 PC A03/MF A01 
AFOSR-TR-91-0311 
Differential ye of hog ~ Recs in Calcium 
i nels by Cl gic Agonists in Adult 


149,632 PC A03/MF A01 





———— Neurons. 
-A234 764/9/GAR 
snap 
Hoang ene Study of Histamine Immunoreactivity in Nerv- 
tems of ia and Pleurobranchaea. 
AD-Ad34 763/1/GAR 149,520 PC A03/MF A01 


AFOSR-TR-91-0314 
Potentiating Effects of Ethanol on the Blue Light Depolar- 
ization of the Retinal Pigment Epithelium. 

AD-A234 718/5/GAR 149,676 PC A02/MF A01 
AFOSR-TR-91-0344 
Poly(n-butyl-n-he: 
AD-A234 630/2/ 
AFOSR-TR-91-0345 


Surface Tension of Polysilanes. 

AD-A234 631/0/GAR 
AFOSR-TR-91-0346 

ESR Evidence for the Stereospecific Formation of the Chair 

Cyclohexane-1,4-diyl Radical Cation from Both 

Bicyclo(2.2.0)Hexane and 1,5-Hexadiene. 

AD-A234 619/5/GAR 148,300 PC A01/MF A01 
AFOSR-TR-91-0348 


Multiple Bonds to Silicon. 
AD-A234 667/4/GAR 


AFOSR-TR-91-0349 


Fractal Nature of Premixed Turbulent Flames. 
AD-A234 726/8/GAR 148,517 PC A03/MF A01 


AFOSR-TR-91-0353 


Multi Confi tion 


pans. a Liquid-Crystalline Polysilane. 
148,413 PC A01/MF A01 


148,301 PC A01/MF A01 


148,250 PC A07/MF A01 





Interaction (MR-Cl) Calcual- 
tions on HS2+ and Experimental Observation via Electron 


Impact lonization of H2S. 
AD-A234 717/7/GAR 148,323 PC A03/MF A01 
AFOSR-TR-91-0354 


Relationship of Bonding to Electronic Spectra. 
AD-A234 777/1/GAR 148,325 PC A01/MF A0O1 


AFOSR-TR-91-0358 
H-Infinity-Optimal Control for Distributed Parameter Sys- 


tems. 

AD-A234 931/4/GAR 148,676 PC A05/MF A01 
AFOSR-TR-91-0359 

Altered Hepatic Energy Status in Chlodecone (Kepone)-Po- 


tentiated CCi4 Hepatotoxicity. 
AD-A234 728/4/GAR 149,047 PC A02/MF A01 


AFOSR-TR-91-0361 
Application of Toluene Dioxygenase in the Synthesis of 
Acetylene-Terminated Resins. (m-Hydroxy Phenylacetylene 


Biotransformation Project) 
AD-A234 911/6/GAR 148,418 PC A02/MF A01 
AFOSR-TR-91-0362 


Photochemistry of a Matrix-isolated Geminal Diazide. Di- 


me' poorer 
AOA 5 401/7/GAR 148,282 PC A01/MF A01 


AFOSR-TR-91-0363 
— of Gravity Wave Ducting in the cre) Eck- 
art’s Resonances in Thermal and Doppler Duc’ 

AD-A235 332/4/GAR 150,006 PC A03/MF A01 

AFOSR-TR-91-0365 
Phenobarbital-induced 
adione Metabolism: The 
AD-A235 361/3 


loprotective Mechanisms in Men- 
ole of.... 
149,800 Not available NTIS 


AFOSR-TR-91-0367 
— of oo oo Vehicles on the Acute Hepatotoxicity 


trachioride in Rats. 

ADALSS a18/S/GAR 149,799 PC A03/MF A01 
AFOSR-TR-91-0371 

Effect of Combined Treatment with Potassium Dichromate 

and Maleic Acid on Renal Function in the Rat. 

AD-A235 375/3 149,802 Not available NTIS 
AFOSR-TR-91-0373 


Alterations in Renal Function of Male and Female Rats Ex- 


posed to Maleic Acid 
AD-A235 391/0 149,803 Not available NTIS 
AFOSR-TR-91-0374 


pre of Naphthalene Catabolism by Bioluminescence 


ith nah-lux Transcriptional Fusions. 
AD-A235 319/1/GAR 149,529 PC AO2/MF A01 
AFOSR-TR-91-0377 


Ad n and R 
AD-A234 576/7/GAR 
AFOSR-TR-91-0378 
Laser Switched Power Linac 
AD-A234 581/7/GAR 
APOSR-TR-01-0379 


H and Collapse of Complex Struc- 
tures: A Paradigm for the Fatigue Failure of Materials. 
AD-A234 831/6/GAR 150,659 PC A04/MF A01 


AFOSR-TR-91-0380 
Calculated Aer mics of Wings in Severe M 
AD-A235 241/7/GAR 147,766 PC ‘A02/MF ‘A01 


AFOSR-TR-91-0381 
Nonlinear Stochastic Optimization Solution Procedures and 


Incomplete Information. 
AD-A235 242/5/GAR 149,489 PC A02/MF A01 
AFOSR-TR-91-0382 


Theory and Experimental and o—_— Instabilities. 
AD-A234 916/5/GAR 48,338 PC A03/MF A01 


AFOSR-TR-91-0383 
Second Mini-Conference on Key Problems in Silicon Chem- 


istry. 

AD-A235 243/3/GAR 148,260 PC A01/MF A01 
AFOSR-TR-91-0387 

Boron Combustion Model Development with Kinetic Sensi- 

tivity Analysis and Measurement of Key Chemical Rate Pa- 


rameters. 

AD-A235 309/2/GAR 148,363 PC A06/MF A01 
AFOSR-TR-91-0388 

Luminescence and Lasing in II- * peg 

AD-A235 019/7/GAR 50,526 PC A03/MF A01 
AFOSR-TR-91-0389 


Quantum Devices and Structures. 
AD-A235 298/7/GAR 148,801 


AFOSR-TR-91-0390 
Superconducting High T(c) Thin Film Vortex-Flow Transis- 


I. 
AD-A235 025/4/GAR 148,823 PC A03/MF A01 
AFOSR-TR-91-0391 
International Collaboration Program on Innovative Chemical 
Processing of Superior Electronic and Optical Materials. 
AD-A235 030/4/GAR 150,598 PC A03/MF A01 
ae 


trieval Using Plausible Inference. 
ROADS 015/5/GAR 149,258 PC A03/MF A01 


AFOSR-TR-91-0396 


Material Engineering of Novel ee Structu 
AD-A235 014/8/GAR 768 PC ‘A03/MF | A01 


AFOSR-TR-91-0397 
Gunmen Complexity and Efficiency in Electro-Optical 
i t 


Computing System. 

AD-A235 013/0/GAR 148,631 PC A03/MF A01 
AFOSR-TR-91-0398 

Grain Boundary Cavitation Processes in a Ni3Al Alloy at 


Elevated Temperatures. 
AD-A235 279/7/GAR 149,424 PC A04/MF A01 


maps nt raters 








e of Ecosystems to Stress. 
149,621 PC A04/MF A01 





150,516 PC A04/MF A01 





PC A03/MF A01 





in of — Matrix 


Composit 
AD-A2SS 031 T/GAR 149,361 PC AOS/MP A A01 
AFOSR-TR-91-0400 


Fundamentals of Mechanical Behavior in Intermetallic Com- 


pounds. 
AD-A235 016/3/GAR PC A03/MF A01 
AFOSR-TR-91-0403 
Synthesis and NMR Spectr: 
Oligomers on 
MetMe2si)22Me 
AD-A235 029/6/GAR 


AFOSR-TR-91-0404 


149,421 


of Permethylpolysilane 
Me(SiMe2)16Me, and 


148,421 PC A01/MF A01 


ition in nye yy 
48,425 PC A02/MF A01 





Assi of Confi 

AD-A235 101/3/GAR 
AFOSR-TR-91-0406 

Quantitative Imaging of Concentration of Planar Laser-in- 


duced Fluorescence. 
AD-A235 238/3/GAR 148,278 PC A02/MF A01t 
AFOSR-TR-91-0407 
Properties of the lodine Molecule Relevant to Laser-in- 
duced Fluorescence Experiments in Gas Flows 
AD-A235 237/5/GAR 150,497 PC A03/MF A01 


AFOSR-TR-91-0439 


AFOSR-TR-91-0408 
Material-El Defi ion in rbul 
AD-A235 229/2/GAR 148, 522 Pe A03/MF A01 
AFOSR-TR-91-0409 
Shock Tube Study of Reactions of C Atoms with H2 and 
O2 Using Excimer of C302 and C Atom Atomic 
Resonance Absorption 
AD-A235 236/7/GAR 
eee 


148,356 PC A02/MF A01 
Ih Resolution 
A235 065/0/GAR 


Flowfield Imaging of Jets. 
150.498 PC A03/MF A01 
sammie 


Se ety Ce RS ae 


AD-A235 068/4/GAR 148,346 PC A03/MF A01 
AFOSR-TR-91-0412 

Turbulence Modulation in Homogeneous Dilute Particle- 

Laden Flows. 

AD-A235 136/9/GAR 147,763 PC A03/MF A01 
AFOSR-TR-91-0414 

New Copolymers for Nonlinear Optics Applications Which 

prear  ae pn meny poee pi-Electron Subunits with Well-De- 

AD-A234 899/5/GAR 148,417 PC A0Q2/MF A01 
AFOSR-TR-91-0415 

Utilization of Radical Scavenging to Develop Nuclear Spin 

hey re _ Magnetic Isotope Separation in Long Flexi- 

RO-AZSS O71 78/GAR 148,277 PC A02/MF A01 
AFOSR-TR-91-0424 

Disilaselenirane and Disilatellurirane: Synthesis and Crystal 


Structures. 
AD-A234 918/1/GAR 148,254 PC A02/MF A01 
AFOSR-TR-91-0425 





New Cyclic Phosphazenes with (Tri ily!)Methyl Side 
— X-ray — Structure of (NP(CH2SiMe3)2)3 and 


to (NPMe2)3(1). 
AD-AZSS 099/9/GAR 148,258 PC A02/MF A01 


AFOSR-TR-91-0426 
linear Optical 
): Synthesis and Nonlinear Opti- 
148,419 PC A03/MF A01 





cal Characterization. 
AD-A234 917/3/GAR 
AFOSR-TR-91-0427 


Polyphosphazenes. 
148,424 PC A02/MF A01 


Second-Order Nonlinear 
AD-A235 100/5/GAR 
APOGR-TR-O1-0028 





f Vib 


i of the H2 Mole- 
yo Using Two-Step Protontzason 
AD-A235 089/0/GAR 148,349 PC A03/MF AO1 


AFOSR-TR-91-0429 
Observation of Low-Lying Rydberg States of the Triatomic 
Molecule. 


AD ADS 087/4/GAR 148,347 PC A02/MF A01 
AFOSR-TR-91-0430 

Photoionization and Dissociation of the Triatomic Hydrogen 

Molecule. 

AD-A235 088/2/GAR 148,348 PC A03/MF A01 
AFOSR-TR-91-0431 

Lysosomal Changes in Renal Proximal Tubular Epithelial 

am “ Male Sprague Dawley Rats Following Decalin Ex- 

AD-A235 138/5/GAR 149,793 PC A02/MF A01 
AFOSR-TR-91-0432 

Nucleotide Chloramines and Neutrophil-Mediated Cytotoxi- 


city. 
AD-A235 137/7/GAR 149,792 PC A02/MF A01 
AFOSR-TR-91-0433 


Potentiation 0 2,6-Dinitrotoluene Genotoxicity in Fischer 

344 Rats by Pretreatment with Pentachlorophenol. 

AD-A235 140/1/GAR 149,048 PC A03/MF A01 
AFOSR-TR-91-0434 

Voltammetric and Radioactive Labeling Studies of Single 

Crystal and Ao ggg Rhodium Electrodes in Sulfate- 


Containing Electrolytes 
AD-A235 072/6/GAR 148,235 PC A03/MF A01 
AFOSR-TR-91-0435 


Surface Phonon Spectroscopy of Ni(111) Studied by Inelas- 


tic Electron Scattering. 

AD-A235 139/3/GAR 148,351 PC A01/MF A01 
AFOSR-TR-91-0436 

Inelastic Electron Scattering Study of Ni(111) Surface 

Phonons. 

AD-A235 061/9/GAR 148,344 PC A02/MF A01 
AFOSR-TR-91-0437 

Pen ge rn mg ane tl 

laces Studied with 

AD A235 oes/S/GAR 

AFOSR-TR-91-0438 


of Phonons on Stepped Sur- 
150,600 PC A03/MF A01 


Struct: 





and Dy of Cu3Au(001) Studied by Elastic 
and Inelastic Helium Atom Scattering. 
AD-A235 062/7/GAR 148,345 PC A02/MF A01 


AFOSR-TR-91-0439 
Novel Popout: Effects of Field Unitization and Exposure Du- 


ration. 
AD-A235 067/6/GAR 149,700 PC A03/MF A01 
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AFOSR-TR-91-0440 


Effect of Hydrophobic Molecules on Mitochondria and Mito- 
chondrial Proteins. 
AD-A235 177/3/GAR PC A04/MF A01 


AFOSR-TR-91-0442 


Proceedings of the Annual Meeting of the UIPS Commis- 
sion on Gravitational Physiology (12th) Held in Leningrad, 
USSR on 14-18 October 1990. 

AD-A235 337/3/GAR 149,706 PC A12/MF A02 


pe rem ea 


igh Temperature > and Crystal: 
ye A235 234/2/GAR 150,603 PC A03/MF A01 


ys sarees 
Chai oe oa in lon-Surface Scattering at Hyperther- 
mal (0- 00 eV) and keV Energies. 
AD-AZ36 233/4/GAR 148,355 PC A03/MF A01 
AFOSR-TR-91-0446 


Cyclic aes, Damage, and Effects of [ma in 
the Ni3AI Ordered _ at Elevated Temperatu 
AD-A235 168/2/GAI 149,423 PC YA06/MF A01 


AFOSR-TR-91-0448 


Str and Microstructure of Ceramics. 
AD-A235 424/9/GAR 149, 328 PC A08/MF A01 


AFOSR-TR-91-0449 
Microstructure, Plastic Deformation and Mechanical Proper- 
ties of Mechanically Alloyed NiAl and NiAl Based Alloys. 
AD-A235 135/1/GAR 149,422 PC A04/MF A01 
AFOSR-TR-91-0450 


Quantum Mechanical Approach to Understanding Micros- 
tructural and Mechanical Properties of intermetallics. 
AD-A234 702/9/GAR 150,594 PC A03/MF A01 


AFOSR-TR-91-0451 
Mechanical Behavior and Flow Mechanisms in Refractory 


Metal Composition. 

AD-A234 701/1/GAR 149,456 PC A03/MF A01 
AFOSR-TR-91-0452 

Using Modular Neural Networks with Local Representations 


to Control Dynamic Systems. 
AD-A234 700/3/GAR 148,698 PC A03/MF A01 


AFOSR-TR-91-0453 
Plasticity of Single Crystalline AI3X Intermetallic Com- 


pounds. 
AD-A234 699/7/GAR 150,593 PC A03/MF A01 
AFOSR-TR-91-0457 


Analysis of Substorm Expansion and Surge Development. 
AD-A235 287/0/GAR 148,017 PC A03/MF A01 


AFOSR-TR-91-0458 


Global Measures of lonospheric Electrodynamic Activity In- 

ferred from Combined Incoherent Scatter Radar and 

Ground Magnetometer Observations. 

AD-A235 269/8/GAR 148,015 PC A03/MF A01 
AFOSR-TR-91-0459 


Sondrestrom and — Radar Observations of Poleward- 


Moving Auroral Form: 

AD-A235 270/6/GAR 148,016 PC A03/MF A01 
AFOSR-TR-91-0470 

Structural Transformations in Crystalline Oligomers of Poly- 

paraphenylene. 

AD-A235 264/9/GAR 
AFOSR-TR-91-0471 

pa Structures of Poly-Paraphenylene Oligomers Con- 


Pendant Phenyl Groups. 
AD 35 265/6/GAR 148,433 PC A02/MF A01 
AFOSR-TR-91-0481 


—— Time Electric Field Penetration Observed at Mid-Lati- 


AD-A235 266/4/GAR 
AFOSR-TR-91-0484 

Chemistry of Dews and Frosts in Indianapolis. 

AD-A235 397/7 148,046 Not available NTIS 
AFOSR-TR-91-0488 

Inhibition of oo Oxidase by Dibucaine. 

AD-A235 31 149,801 Not available NTIS 
sipainenarene 

Cell-Cell Communication in Lung Cance' 

AD-A235 393/6/GAR 149, 572 PC A01/MF A01 
AFOSR-TR-91-0491 


in vitro Analysis of Modulators of Intercellular Communica- 
tion: Implications for Biologically Based Risk Assessment 
Models for Chemical Exposure. 

AD-A235 291/2/GAR 149,796 PC A02/MF A01 


AFOSR-TR-91-0493 

Development of an d Col tive Initiation Scheme 
ie — “rth rhe Weather Prediction Models. 
AD-ADSS 417/3/GAR 148,063 PC A04/MF A01 
AFOSR-TR-91-0495 

Transpiration Cooled Ultraviolet Sol-Gel Silica Optics. 
AD-A235 426/4/GAR 150,470 PC A05/MF A01 
AFOSR-TR-91-0496 

Studies of Resonantly Enhanced Multiphoton lonization 


Processes in Molecules. 
AD-A235 217/7/GAR 148,354 PC A03/MF A01 
AFOSR-TR-91-0497 


Design of Polymers with Semiconductor, NLO and Structur- 
al Properties. 


149,602 


148,361 PC AQ2/MF A01 


148,014 PC A03/MF A01 
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AD-A235 215/1/GAR 

AFOSR-TR-91-0498 
Novel Liquid Crystalline Polymers as Nonlinear Optical Ma- 
terials. 


AD-A235 371/2/GAR 148,440 PC A03/MF A01 
AFOSR-TR-91-0499 
Research on Intelligent Fault Detection and Repair Adviso- 


ry Systems. 
AD-A235 267/2/GAR 148,719 PC A03/MF A01 
AFOSR-TR-91-0500 


Polyhedral Sepwates for Solving 0-1 Polynomial Program- 


ming Problem: 

AD-A235 219/3/GAR 149,488 PC A01/MF AO1 
AFOSR-TR-91-0501 

Analysis of Visual Loss from Retinal Lesions. 

AD-A235 268/0/GAR 149,704 PC A01/MF A01 
AFOSR-91-0243 

Parallel Processing and Learning: Variability and Chaos in 

Self-Organization of Activity in Groups of Neurons 

AD-A234 589/0/GAR 149,630 PC A02/MF A01 
AFOSR-91-0247 

Mathematical Problems Concerning Rhythmic Processes. 

AD-A234 588/2/GAR 149,694 PC A01/MF A01 
AFOSR-91-0270 


lonically and Electronically Conductive Composite Polymer 


Membranes. 

AD-A234 587/4/GAR 148,407 PC A01/MF A01 
AFOSR-91-0285 

Strong Anion/Surface Interactions: ogy Reduction 

on Rh(100) Electrode Studied by Voltamme 

AD-A234 695/5/GAR 148,317 A02/MF A01 
AFOSR-91-0286 

Synthesis of an Ordered Structurally Periodic Polysilane 


(Me2Si-n-Hex2SiMe2Si2. 
AD-A234 685/6/GAR 148,415 PC A01/MF A01 


AFOSR-91-0287 
Hyperpolarizabilities of Molecules with Frequency Depend- 


ence and Electron Correlation. 

“AD-A234 605/4/GAR 148,295 PC A02/MF A01 
AFOSR-91-0288 

Synthesis of 14C-Labeled Perfluorooctanoic and Perfluoro- 

decanoic Acids; Poon ication of Perfluorodecanoic Acid. 

AD-A234 684/9/G, 148,251 PC A A03/MF A01 
AFOSR-91-0289 

Neuron-Specific Protein F1/GAP-43 Shows Substrate 

Specificity for the Beta Subtype of Protein Kinase C. 

AD-A A234 615/3/GAR 149,585 PC A0Z/MF A01 
AFOSR-91-0290 

Isolation and Purification of Perfluorodecanoic and Perfluor- 

ooctanoic Acids from Rat Tissues. 

AD-A234 683/1/GAR 149,514 PC A02/MF A01 
AFOSR-91-0291 

pte nmee py between Energy and Fat ee and 

Poe pophagia in Rats Treated with Perfluorodecanoic Acid. 
A234 682/3/GAR 149,786 PC ‘A03/ME A01 

AFOSR-91-0292 

pm erga Mediate Blue Light Damage i 

a ment E; ium. 

-A234 681 "5/GAR 

ineahestinns 

Effects of Retina-Derived Factors on the Electrical and UI- 

trastructural Properties of the Bovine Pigment Epithelium. 

AD-A234 686/4/GAR 149,592 PC A02/MF A01 
AFOSR-91-0294 

Modification of Leucine Transport across Bovine Pigment 


Epithelium by Metabolic Stress. 
AD-A234 687/2/GAR 149,515 PC A02/MF A01 


AFOSR-91-0295 
Effects of Perfluorodecanoic Acid on Hepatic Indices of 


Thyroid Status in the Rat. 
AD-A234 693/0/GAR 149,787 PC A02/MF A01 
AFOSR-91-0296 


Effects of Perfluorodecanoic Acid on Thryoid Status in 


ats. 
AD-A234 694/8/GAR 149,788 PC A03/MF A01 
AFOSR-91-0298 
Dose-Dependent Phorbol Ester Facilitation or Blockade of 
Hippocampal Long-Term Potentiation: Relation to Mem- 
brane/Cytosol Distribution of Protein Kinase C Activity. 
AD-A234 617/9/GAR 149,586 PC A03/MF A01 
AFOSR-91-0299 
Dietary Cis-Fatty Acids That Increase Protein F1 Phosphor- 


ylation Enhance Spatial Memory. 
AD-A234 616/1/GAR 149,664 PC A01/MF AO1 


AFOSR-91-0300 


Effect of Lindane on Intestinal Nitroreductase, Azoreduc- 
—— Beta-Glucuronidase, Dechlorinase, and Dehydrochlor- 


se Activity. 

AD-A234 586/6/GAR 149,045 PC A02/MF A01 
AFOSR-91-0301 

Coenen | mew od That Offset the Potential Aug- 

mentation of Phenobarbital-induced lonized Oxygen Gen- 

eration duri Ganon Recycling. 

AD-A234 607/0/GAR 149,784 PC A03/MF A01 
et acritcnna 


148,431 PC A03/MF A01 


the Retinal 
149,591 PC A02/MF A01 


jlepatotoxici 
Male Rats eetien to 10 ppm Dietary Pat nn wom Loo 
tron Microscopic and Biochemical Study. 





AD-A234 606/2/GAR 
AFOSR-91-0304 


Inhibition of Protein Kinase C Blocks Two Components of 
LTP Persistence, Leaving Initial Potentiation Intact 
AD-A234 677/3/GAR 149,590 PC "A08/MF A01 


AFOSR-91-0305 


Protein Hee ay C Activity and Substrate (F1/GAP-43) Phos- 
phorylation in Developing Cat = Cortex 
AD-A234 618/7/GAR 149,587 “eC A02/MF A01 


AFOSR-91-0315 


Structure and Stabili 
AD-A234 609/6/GA\ 


AFOSR-91-0319 


Thermal Decomposition Processes for Sila 
AD-A234 611/2/GAR 148,297 He A01/MF A0O1 


AFOSR-91-0320 
faeene Enthalpies of Formation for Methyl-Substituted 


Disilane: 
AD- A234 614/6/GAR 148,299 PC A01/MF A01 
AFOSR-91-0321 


Pic aoe Studies the Metallacyclopropenes 
c(MX2C. H2) (MG, SiGe, Sex — Hh 


F). 
Awe) 613/8/GAR 148,298 PC A02/MF A01 
AFOSR-91-0339 
Hydrocarbon ae Complexes. 15. ees and Elec- 
Structur 


tronic res (Mu- 
ee, (OC)5ReC Triple 
148,319 PC AQ2/MF A01 


149,046 PC A01/MF A01 


of Hexacoordinated Sila Dianions. 
148,296 PC A01/MF A01 


Bond CRe(CO)5 
AD-A234 697/1/GAR 


AFOSR-91-0340 


Structure of cis-Diacetylidobis(triethyiphosphine)plati ). 
AD-A234 698/9/GAR 148,320 PC I OT/ME Aoi 


AFOSR-91-0341 
Structure 1,4-Diphenyl-2- 
tonenenidoble(tiethyiphoesrine)niohel 
AD-A234 696/3/GAR 148,318 PC AQ1/MF A01 

AFOSR-91-0342 


Nucleophilic Addition of Phosphines to Carbonyl Groups. 
Isolation of 1-Hydroxy Phosphonium and 1-(Trime' iloxy) 
Phosphonium Saits and the Crystal Structure of (1- Xxy- 
1- <a Bromide 

AD-A234 759/9/GA 148,252 PC A02/MF A01 


AFOSR-91-0405 
Unified Semiclassical Dynamics for Molecular Resonance 


AD-A234 818/3/GAR 148,327 PC A03/MF A01 
AFOSR-91-0413 

Approximate Constants of Motion for Vibrational Spectra of 

Many-Oscillator Systems with Multiple Anharmonic Reson- 

AD.-A234 817/5/GAR 148,326 PC A02/MF A01 
AFOSR-91-0416 


New Assignment of Fermi Resonance Spectra. 
AD-A234 820/9/GAR 148,329 PC A02/MF A01 


AFOSR-91-0417 


Catastrophe Map Classification of the Generalized Normal- 
Local Transition in Fermi Resonance Spectra. 
AD-A234 821/7/GAR 148,330 PC A03/MF A01 


AFOSR-91-0418 


Localized Chaos and Partial Assignability of 
Constants of Motion in the Transition to Molecular 
AD-A234 822/5/GAR 148,331 PC A02/MF A01 


AFOSR-91-0419 
Phase Space Bifurcation Structure and the Generalized 
Local-to-Normal Transition in Resonantly Coupled Vibra- 
tions. 
AD-A234 823/3/GAR 148,332 PC A03/MF A01 
AFOSR-91-0421 


New Assignment of Vibrational Spectra of Molecules with 
the Normal-to-Local Modes Transition. 
AD-A234 824/1/GAR 148,333 PC A02/MF A01 


AFOSR-91-0422 
Reply to Comment on ‘Semiclassical Phase Space Evolu- 


tion of Fermi Resonance Spectra’. 
AD-A234 825/8/GAR 148, 334 PC A01/MF AO1 


AFOSR-91-0423 
— Approach to a Spectra of Molecules with 


ssically Chaotic Dynamics. 
ADADSA 819/1/GAR 148,328 PC A03/MF A01 
AFPT-90-36 1-822 


Cable Splicing Project/Maintenance Action AFSC 361X1. 

AD-A234 582/5/GAR 149,939 PC A04/MF A01 
AFRRI-SR91-10 

Short C i in: 

Mediated Unwinding g of 

tector WR-33278. 

AD-A235 296/1/GAR 
AFRRI-SR91-11 


Development and Testing of a New Alpha Radiac. 

AD-A235 390/2/GAR 150,675 PC A01/MF A01 
AFRRI-SR91-14 

Combined Therapy of Septicemia with Ofloxacin and/or 

oe, Trehalose ee (S-TDCM) in Irradiat- 


and Wounded Mic: 
AD -A535 385/2/GAR 149,571 PC A02/MF A01 


mical 








it of Topoisomerase |- 
iled DNA by the Radioprc- 


149,682 PC A01/MF A01 


c 
c 
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AFRRI-SR91-15 
Se ee ae & gpa team Activi- 


Soe Hemopoiesis in Mice. 

D-A235 384/5/GAR 149,737 PC A03/MF A01 

AFRRI-SR91-16 
Further Enrichment and 
AD-A235 383/7/GAR 

AGARD-AG-305(F) 
Human Factors ee to Escape and Survival from Heli- 


copters Ditching in Water. 
N91-22099/6/GAR 151,160 PC A06/MF A01 
AGARD-AG-308-ADD 


Human Performance Assessment Methods (Methodes d’E- 
Addendum. 


de la Pi jentale). 
AD-A235 116/1/GAR 148,141 PC AQ2/MF A01 
AGARD-AG-322 
High G Physiological Protection Training (Acceleratio;s Ele- 


vees: F par | 
AD-A235 181 /5/GAR — 149, 777 PC AOS/MF A01 
AGARD-AG-326 
Radio Wave Propagation Modeling, Prediction and Assess- 
ment (L’Evaluation, la Prevision et la Modelisation des 
Hertziennes). 
AD-A235 180/7/GAR 148,582 PC A07/MF A01 
AGARD-AR-265 


Rotary-Balance Testing for Aircraft 
sur Balance Rotative pour |’Etude de 


de Avion). 

AD-A235 179/9/GAR 
AGARD-AR-268 

Application of Mesh Generation to Complex 3-D Configura- 

tions (Fluid Dynamics Panel Specialists Meeting) (Les Appli- 

cations de la Generation des Maillages aux Configurations 


Complexes Tridimensionneliles). 

AD-A235 117/9/GAR 147,762 PC A03/MF A01 
AGARD-CP-487 

a the pray a joe Gap (Combler les Lacunes 

dans le Domaine de la Communication). 

AD-A235 322/5/GAR 148,583 PC A07/MF A01 


AGARD-CP-508 
eying Qualities (Qualites de Vol). 
AD-A235 323/3/GAR 147,830 PC A09/MF A01 
AGARD-R-743-REV 
Agard Guide to Aerospace ——- Technical Report 


Series in NATO _ (Revi 
N91-22946/8/GAR 149,876 PC A18/MF A03 
AGARD-R-776 


Special Course on Aircraft Dynamics at High Angles of 


and Analysis of Rat CFU-s. 
149,604 PC A03/MF A01 








namics (Les Essais 
Dynamique du Vol 


147,764 PC A12/MF A02 


Attack: Experiments and Modelling (La Dynamique de Vol 
= pes ee Ae aux — = Angles d’Attaque: Experimenta- 
AD-A23S SOI 7/GAR 
Al-TR-1235 
PA vr and Active Grasping with a Prehensile Robot End- 
fect 


147,767 PC A07/MF A01 


‘or. 
AD-A235 085/8/GAR 

Al-TR-1251 
= Improvement by Automatic Redistribution of Inter- 


le Results. 
AD-AZSS 086/6/GAR 148,634 PC A13/MF A02 
AIR-64301-1/90-ES 
Evaluation of the Impact of the National Area Health Edu- 


cation Center a 
PB91-194126/GA 149,232 PC A12/MF A02 
AL-TR-90-069 


Arcjet Endurance Test Program. 
AD-A235 232/6/GAR 


AL-TR-91-0007 
Wastewater Characterization Survey, Vandenberg, AFB, 
A 


AD-A234 855/5/GAR 149,096 PC A06/MF A01 
AL-TR-91-0008 
Hazardous Waste Technical Assistance Survey, Andrews 


AFB, MD. 
AD-A234 862/1/GAR 149,897 PC A03/MF A01 
AL-TR-91-0021 
ps ey Mime | of Grissom AFB, Central Heating Plant 
Coal-Fir 4 and 5 Grissom AFB, Indiana. 
ADADSS 196/3/GAR 148,975 PC A06/MF A01 


AL-TR-91-0024 
Oily Waste Disposal Survey, South Tank Farm, Lajes Field, 


AD-A234 861/3/GAR 149,097 PC A04/MF A01 
AL-TR-91-0025 

Er, mic Survey, Hill AFB, UT. 

AD-A234 856/3/GAR 
AL-TR-91-0036 


USAF Occupational Iliness Annual Summ: 


AD-A234 854/8/GAR 149,714 
AM-R-9002 
Dvnamic MRI reconstruction as a moment problem. Pt. 3. 
An error analysis of reconstruction SB sinc and spline inter- 
lation in a Hilbert space setting. Pt. 3 
'91623352/GAR 149,578 PC A03/MF A01 
ANALYTICAL CASE STUDIES-8 
Education in a Declining Economy: The Case of Zambia, 
1975-1985. 


149,294 PC A04/MF A01 


148,537 PC A04/MF A01 


148,138 PC A03/MF A01 


for FY 1990. 
A03/MF A01 


PB91-206094/GAR 
ANL/CP-70570 

— and characterization of YBa2Cu4O08 supercon- 

DE91010596/GAR 149,332 PC A03/MF A01 
ANL/CP-70575 

Characterization of YBCO superconductor sintered in CO2- 

— atmosphere. 

DE91010595/GAR 150,606 PC A03/MF A01 
ANL/CP-70597 

Preparation of YBa2Cu3Ox superconductor via ternary pre- 

cursors. 

DE91011121/GAR 149,336 PC A03/MF A01 
ANL/CP-70796 

Sa PORES CeCe ee ae 

DE91011156/GAR 150,345 PC A03/MF A01 
ANL/CP-70819 

Overview of DOE's field screening technology development 

DE91010628/GAR 149,102 PC A03/MF A01 
ANL/CP-70860 


148,083 MF A02 


Chemical phase separation in binary iron-chromium alloys. 
DE91010282/GAR 149,393 PC A03/MF A01 


ANL/CP-70863 
Study of parameters influencing metal wastage in fluidized 
DE91010760/GAR 148,842 PC A03/MF A01 
ANL/CP-70911 
Protection against UVA-induced photooxidative So eee in 
— Cell lines expressing increased levels of metal- 
thionein. 
OED 010791/GAR 149,739 PC A03/MF A01 
ANL/CP-70988 


DE91011167/GAR 
ANL/CP-71026 

ARCHIE: A tool for industry/LEPC dialog. 

DE91010284/GAR 149,201 PC A03/MF A01 
ANL/CP-71113 

Str /grain-size relationships and internal stresses in 


YB x) lors. 

DE91011180/GAR 150,608 PC A03/MF A01 
ANL/CP-71207 

Effect of ionizing radiation on the waste package environ- 


ment. 

DE91010792/GAR 150,236 PC A03/MF A01 
ANL/CP-71299 

Mechanistic ——— of glass reaction: Input to kinetic 


model development. 

DE91010794/GAR 149,334 PC A03/MF A01 
ANL/CP-71308 

Trace surface ——- using ion and photon desorption 


with resonance Nn det 

DE9I011171/GAR 148,241 PC A03/MF A01 
ANL/CP-71331 

Research and development for DOE environmental restora- 


tion and waste 
DE91010283/GAR 149,101 PC A03/MF A01 
ANL/CP-71374 


Advances by the Integral Fast tr Pr 
DE91011174/GAR 203 PC A A03/MF A01 


ANL/CP-71568 


Monitoring incinerator emissions from —— sites using 
Fourier transform infrared spectroscopy (FTIR). 
DE91010574/GAR 148,980 PC A03/MF A01 


ANL/CP-71709 
Sputtering of molecules from ZnS, CdS, and FeS2. 
DE91010279/GAR 149,410 nec A03/MF A01 
ANL/CP-71886 


Spectrometric characterization of purified C60 and C70. 
DE91010281/GAR 149,323 PC A03/MF A01 


ANL/CP-72075 
Critical current and flux pinning by crystal defects in melt- 
Ba2Cu30(x). 


textured Y' 
DE91011749/GAR 150,612 PC A03/MF A01 
ANL/CP-72082 


many ge of a molecular en _ force field for 


lays. 1 
DEO1010277/GAR pn PC A03/MF A01 
ANL/CP-72104 


e er 


residue. 
DE91010701 ‘Gan 149,103 PC A03/MF A01 
ANL/CP-72125 
Seennte films made by spin-coating of acetate so- 


bE91011119/GAR 149,353 PC A03/MF A01 
ANL/CP-72220 
Parallelization of an adaptive multigrid algorithm for a class 
of flow problems 


DE91010795/GAR 150,499 PC A03/MF A01 
ANL/CP-72262 

aaa of neutron reflectivity: Polymers and magne- 

DE91010759/GAR 148,442 PC A03/MF A01 
ANL/CP-72295 

Potential role of maglev in short-haul airline operations. 





g in light water reactors. 
150,367 PC A03/MF A01 





ip 





ANL/CP-73091 


DE91010813/GAR 
ANL/CP-72304 
i parallelism in automatic differentiation. 
91011841/GAR 148,644 PC A03/MF A01 
ANL/CP-72305 


151,164 PC A03/MF A01 


Extrapolation-based boundary 
DE91011175/GAR 


ANL/CP-72354 
Some concluding remarks about cold moderator develop- 


ment. 
DE91011170/GAR 150,368 PC A03/MF A01 
ANL/CP-72383 


element quadrature. 
149,472 PC A03/MF A01 


Acid rain in Asia. 

DE91011160/GAR 
ANL/CP-72402 

Residual stress calculations in whisker-reinforced ceramic 


poner bres me yr 
DE91011163/GAR 149,367 PC A03/MF A01 
ANL/CP-72403 
Energy technology and emissions control for acid rain 
abatement in Asia. 
DE91011162/GAR 148,984 PC A03/MF A01 
ANL/CP-72404 : 


148,983 PC A03/MF A01 


Recent experimence with moderators. 
DE91011161/GAR 150,690 PC A03/MF A01 
ANL/CP-72432 


)N model. 
DE91011158/ 


ANL/CP-72496 
Enhanced flux pinning by crystal defects in melt-textured 
YBa2Cu30x. 
DE91011120/GAR 149,335 PC A03/MF A01 
ANL/CP-72593 
Recovery following a chemical weapons stockpile disposal 
program accident. Offsite planning and preparedness as- 
Be91010820/GAR 149,835 PC A03/MF A01 
ANL/CP-72632 


150,689 PC A03/MF A01 


ic groups of rising energy 


the Kuwaiti crisis. 
148,903 PC A03/MF A01 


ores 
due to 
‘91010600/GAR 
ANL/CP-72642 
Relation of Hertzian contact pressure to friction behavior of 


self-lubricat 
DE91010592/GAR 149,405 PC A03/MF A01 
ANL/CP-72644 


2-D and 3-D computations of curved accelerator magnets. 
DE91011166/GAR 150,691 PC A03/MF A01 


ANL/CP-72667 

Combined solid and liquid lubrication of sil itrid 
boundary conditions. 

DE91011164/GAR 149,406 PC A03/MF A01 
ANL/CP-72679 


SE ORs SE ERS age o 
channel flow with cross-stream jets. 
DE91010821/GAR 148,843 PC A03/MF A01 


ANL/CP-72682 
Se ee eee eae 


toionization and 

DE91011165/GAR 148,285 PC A03/MF A01 
ANL/CP-72696 

Tradeable permits for global warming control: Implications 

for regi and public utilities. 

DE91010822/GAR 148,949 PC A03/MF A01 
ANL/CP-72702 


Quantification of atomic-scale grain boundary parameters 

by high resolution 

DE91011181/GAR 149,432 PC A03/MF A01 
ANL/CP-72735 

Optimization approaches to nonlinear model predictive con- 

5E91011178/GAR 149,284 PC A03/MF A01 
ANL/CP-72743 

Tags for CFE verification. 

DE91010591/GAR 
ANL/CP-72796 

High-speed MLS databases using the datacycle architec- 


ture. 
DE91011172/GAR 148,639 PC A03/MF A01 
ANL/CP-73087 


149,930 PC A03/MF A01 


studies at the Synchrotron Radiation 

Center, Stoughton, i 
DE91011860/GAR 150,748 PC A03/MF A01 
ANL/CP-73089 

Vacuum chamber of the injector synchrotron for the Ad- 

vanced Photon . 

DE91011859/GAR 150,747 PC A03/MF A01 
ANL/CP-73090 

Effects of errors on the dynamic aperture of the Advanced 

Photon Source storage ring. 

DE91011858/GAR 150,746 PC A03/MF A01 
ANL/CP-73091 


150,745 PC A03/MF A01 
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ANL/EAIS/TM-45 
Waste minimization in the oil and gas exploration and pro- 


duction i ad, 
DE91010904/GAR 149,106 PC A03/MF A01 
ANL/EAIS/TM-47 


Field exercise F nip. ene assuring Department of the Army 


a eg with 
Federal Emergency Management A 
DE91011261/GAR 149.836. 1A04/MF A01 
ANL/ESD/TM-13 
ok scenarios for electric and hybrid vehicle commercial- 


DE9101 1700/GAR PC A03/MF A01 
ANL/ESD/TM-14 
Treatment of hydrogen sulfide waste gas. Annual report for 


Fiscal Year 1990. 

DE91011518/GAR 148,987 PC A04/MF A01 
ANL/FPP/TM-254 

Proceedings of the Toronto TEAM/ACES workshop. 

DE91011348/GAR 150,562 PC A06/MF A01 
ANL/OTM-90/1 

poet Tri - 

July-September 

DE91010995/GAR 
ANL/PP-65541 

Kinetics and Grel Bnoak of triplet energy transfer in reaction 

centers from lhodobacter sphaeroides) 2.4.1. 

DESTOTITIOSGAR 149,533 PC A03/MF A01 
ANL/PP-66473 

A ms for minimization subject to bou 

91011112/GAR 149,471 

ANL/PP-66546 

Some continuously variable partial snakes of Type 1 and 


iss 
91011123/GAR 150,687 PC A03/MF A01 
ANL/PP-66846 





151,133 


Program quarterly progress report, 
c 149,311 PC°A09/MF A02 


nds. 
PC A03/MF A01 


in cytokinetic, ae, and radiation re- 
sponse induced by nutrient deprivatio: 
0E91011122/GA 149, 749 PC A03/MF A01 
ANL/PP-66994 


Estimating unobserved electricity demand for 1983-84, use 
of panel data from the Residential Energy Consumption 


DE91011111/GAR 148,859 PC A03/MF A01 
ANL-90/27 

Nuclear magnetic resonance imaging of green-state ceram- 

DE91010750/GAR 149,333 PC A03/MF A01 
ANL-91/8 

Dissolution characteristics of —— ae 2) powders in 


J-13 water under saturated coi 
DE91010968/GAR 149,069 PC A03/MF A01 
ANL-91/14-PT.1 
and kxpl: A busy man’s LaTeX. Part 1, An overview. 
DE91011050/GAR 148,637 PC A04/MF A01 
AR-005-607 
Water Tunnel Flow Visualisation of Vortex Breakdown over 
the F/A-18. 
N91-22511/0/GAR 
AR-006-126 
Aerothermodynamic Design Appraisal of Noise Suppressors 
for F/A-18 Engine Run-Up Facilities at RAAF Williamtown. 
N91-22136/6/GAR 147,793 PC A04/MF A01 
AR-006-333 
Estimation of the Acoustic Reflection Characteristics of a 
Plane Surface Having a Periodic, Spatially-Varying Surface 


Admittance. 
N91-22828/8/GAR 150,488 PC A03/MF A01 
}-006-336 


147,797 PC A04/MF A01 


AR: 
One-Dimensional Flux-Corrected Transport Code for Deto- 


nation Calculations. 
N91-22510/2/GAR 150,466 PC A03/MF A01 
AR-006-337 


Proposed Preparative Techniques for 


N91-22007/0/GAR 151,127 PC A03/MF A01 
ARAED-TR-91007 

Advanced Warheads C: : An Adi 

State for Overdriven Detonation 

AD-A234 940/5/GAR 
ARFSD-CR-91007 


Artificial Neural System for Object Classification and Orien- 
tation Estimation. 
148,717 PC A04/MF A01 


Manufacture of 


d Equation of 
"150,464 PC A03/MF A01 





AD-A234 936/3/GAR 
ARFSD-TR-91007 

Application of Software Tools in Embedded Computers 

within Military mer to oe Software Reliability, 


AD ASG 555/1/GAR 148,621 PC A03/MF A01 
ARFSD-TR-91008 

Rail Circuit Augmentation. 

AD-A234 944/7/GAR 
ARFSD-TR-91009 

Pursuit Sian Munition Reserve-Cell Ammonia Battery 


R 
AD ADS 943) 343/8/GAR 


"ten 


and eens * Prediction for the MH-47E 
Mission ona with CH-47D pane Predic- 
tions. Volume 2: Appendixes A through N 


OR-18 VOL. 91, No. 18 





150,450 PC A03/MF A01 


148,833 PC A03/MF A01 


AD-A235 249/0/GAR 
ARL-FLIGHT-MECH-R-179 


Water Tunnel Flow Visualisation of Vortex Breakdown over 
the F/A-18. 
N91-22511/0/GAR 


pers venta 


147,733. PC A19/MF A03 


147,797 PC A04/MF A01 





Design isal of Noise Suppressors 
a F/A-18 Ena Run-Up Facies. at RAAF Williamtown. 
N91-22136/6/GAR 7,793 PC A04/MF A01 
ARO-24611.240-EL-U1R 


Epitaxial Growth and Characterization of GaAs/Al/GaAs 


Heterostructures. 
AD-A235 329/0/GAR 148,802 PC A02/MF A01 
ARO-24738.7-EG 
em of Elastic Bending and Torsion of Hingeless 
with Dynamic Stall. 
AD-AzS4 775/5/GAR 


ARO-24919.8-MA 
timal Control of Diffusions. 
-A234 787/0/GAR 
ARO-24981.14-MS 
ta Thermal-Wave Studies of Coatings and Compos- 


AD. (A234 708/6/GAR 149,359 PC A02/MF A01 
ARO-25077.6-MS 
Non-Destructive Evaluation of Residual Stresses in Thin 
Films via X-ray Diffraction Topography Methods. 
AD-A235 328/2/GAR 150,605 PC A03/MF A01 
ARO-25258.1-EL 
Applications of Subsurface Radar for Mine Detection. 
AD-A234 847/2/GAR 48,746 PC A0S/MF A01 
ARO-25289.7-EG 
Acceleration Insensitive Resonators. 
AD-A235 400/9/GAR 148,791 
ARO-26246.1-MS 
Formation of a Solid Lubricant in Boron Carbide by Nitro- 
n lon Implantation Laser Annealing. 
D-A234 688/0/GAR 149,404 PC A01/MF AO1 
or es 3-GS 
ckscattering Enhancement from Rough Surfa 
7” 150,668 


147,760 PC A04/MF A01 


149,507 PC A03/MF A01 


PC A02/MF A01 


AD ADOs 707/8/GAR PC ‘A01/MF A01 
ARO-27575.1-GS-CF 

Optical Remote Sensing of the Atmosphere Technical 

Digest Series. Volume 4. Conference Edition: Summaries of 

Papers Presented at the Optical Remote Sensing of the At- 

mosphere Topical —* Held in Incline Village, Nevada 


on 12-15 February 1 
AD-A235 098/1 148,066 Not available NTIS 
ARO-27738.1-CH-CF 
Laser Applications to Chemical Analysis Technical Digest 
Series. Volume 2. Conference Edition: Summaries of 
Papers Presented at the Laser Applications to Chemical 
Analysis Topical Meeting Held in Incline Village, Nevada on 


5-8 February 1990 

AD-A235 095/7 148,236 Not available NTIS 
ARO-27894.5-EG 

Schlieren Studies of Compressibility i) on Dynamic 

Stall of Airfoils in Transient Pitching Motio 

AD-A234 788/8/GAR 147,761 "eC A03/MF A01 
ARS-89 

Sustainable Agriculture for the Great Plains, Symposium 

Proceedings. Held in Fort Collins, Colorado on January 19- 

1 


PB91-202663/GAR 147,841 PC A12/MF A02 
ASD-TR-90-5014 


Results my ps Aeronautical Systems Division Critical Proc- 
ess Tea d Produc’ 
AD-A235 5 419/9/GAR 


ASD-TR-91-5004 
Evaluation of the 5 Gury Ground Collision Avoid- 


ance en ore | (Study 1) 
AD-A235 3 " 151,118 PC A08/MF A01 


inekaine 
Task Analysis and Workload Prediction for the MH-47E 
Mission and a Comparison with eta Workload Predic- 


tions. Volume 2: Appendixes A through N 
AD-A235 249/0/GAR 147,733 PC A19/MF A03 


ATH-4-91 
omg By Lf Highlights, as 1991. 
PB91-19832! 7,853 PC A03/MF A01 
jeahess 
paper Dimension of Culture and Conflict: Proceed- 
s of the Symposium. 
A234 927/2/GAR 
Pr cn 
Promises of Emer 
AD-A234 977/7/ A 
AUC-IBT-R-9014 
oo response of offshore structures by equivalent poly- 


nomial expansion techniques. 
DE91771931/GAR 150,441 PC A03/MF A01 


AUC-IBT-R-9017 
Reliability of structural systems with regard to permanent 


displacements. 
150,440 PC A03/MF A01 





D 
149,283 PC A03/MF A01 


148,119 PC A04/MF A01 


Technology 
9, 905 PC A04/MF A01 


DE91771929/GAR 
AUC-IBT-R-9019 
Reliability-based structural optimization. 


DE91771930/GAR 
AVSCOM-TR-91-B-002 

Analysis of Matrix Cracking and Local Delamination in (0/ 

theta/-theta)sub S Graphite Epoxy Laminates under Ten- 


sion Load. 
149,369 PC A03/MF A01 


148,464 PC A03/MF A01 


ad. 
N91-22384/2/GAR 
AVSCOM-TR-91-C-012 
New Procedure for Calculating Contact Stresses in Gear 


eetn. 
N91-22562/3/GAR 149,316 PC A03/MF A01 
BARC-1506 


Gamma irradiator design concepts for radiation vulcanisa- 
tion of natural rubber latex. 
DE91622689/GAR 


BARC-1507 


Radiochemistry Division annual progress report: 1988. 
DE91622269/GAR 148,287 PC A10/MF A02 


BARC-1508 
Indirect spectrophotometric determination of F(-) based on 
back extraction of Zr(IV) by F(-) from Zr-TTA complex in 
benzene. 
DE91622219/GAR 148,242 PC A03/MF A01 
BARC-1512 


Studies on the sorption behaviour of plutonium and fission 
‘oducts on stannic antimonate. 
1IE91622449/GAR 


BARC-1513 


Issues in developing parallel iterative algorithms for solving 
partial differential equations on a (transputer-based) distrib- 


uted parallel computing system. 
DE91622927/GAR 150,375 PC A03/MF A01 


BARC-1514 
Monitoring of plutonium in high active waste streams of 
Purex process by alpha spectrometry. 
DE91622450/GAR 150,264 PC A03/MF A01 
BARC-1515 


TRIHEX-3D: A multigroup diffusion theory —_ da hexago- 
nal lattice core analyses with ae my 
DE91622928/GAR 150,376 PC AOS/MF A01 


BARC-1521 


Progress report on nuclear data activities in India for the 
period January 1989 to June 1990. 
DE91622189/GAR 150,779 PC AQ4/MF A01 


BCRS-90-05B 
Radar Remote Sensing of Tropical Forests: A Literary 


eview. 
N91-22611/8/GAR 149,997. PC A03/MF A01 
BCRS-90-10 


Toepassing van Remote Sensing in de ey) sy eno ogee 
tijk (Utilization of Remote Sensing in Land Use Practice). 
N91-22612/6/GAR 150,136 PC A05/MF A01 


BCRS-90-15 
DASWAM: A Pri 
eration Wave M i 
N91-22680/3/GAR 

BCRS-90-16 
Use of an Advanced Image Processing System for the 
Automatic Derivation of Quantitative Information from Me- 


teosat Images. 
N91-22666/2/GAR 148,056 PC A03/MF A01 
BCRS-90-18 


Comparison of TOSCANE-2 Data and Donelan-Pierson 
jodel 


Model. 
N91-22667/0/GAR 148,036 PC A04/MF A01 
BCRS-90-20 


Onderzoek Aan een Thermisch Infrarood Detector Array 
(Investigation of a Thermal Infrared Detector Array). 
N91-22547/4/GAR 148,779 PC A03/MF A01 


BCRS-90-23 
Explorative Measurements on the "res to Observe 


River Bottom ae with SLA\ 
N91-22485/7/GAR 160,050 PC A02/MF A01 


BFLRF-268 
Failure Analysis of Fuel Injection Pumps from Generator 


Sets Fueled with Jet A-1. 
AD-A234 930/6/GAR 148,560 PC A03/MF A01 
BMO-TR-91-03 


Abrasive-Waterjet Machining of Isogrid Structures. 
AD-A234 628/6/GAR 149,282 PC A04/MF A01 


BNL-NUREG-45702 
pay spe analysis of hydrogen distribution and combustion 


R dry containments. 
DE91010977/GAR PC A03/MF A01 


BNL-NUREG-45708 


Evaluation of NRC maintenance team inspection reports for 
managing aging. 
DE91010971/GAR 


BNL-NUREG-45729 


Loss of shutdown margin during _ refueling 
DE91010355/GAR 50,289 PCY ‘A03/MF AO1 


BNL-34518-ED.7 


AGS experiments, 1988, 1989, 1990. Seventh edition. 
DE91011714/GAR 150,729 PC A07/MF A01 


148,443 PC A04/MF A01 


150,349 PC A03/MF A01 


ram for Data-Assimilation in a 3RD Gen- 


150,437 PC A03/MF A01 


150,371 


150,299 PC A03/MF A01 
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BNL-43228-VOL.2 
— dye gon ove 5 at a of ‘nap facilities: — 





AL + 

DE91010375/GAR 
BNL-44235 

Come survey of inor; 


150,190 PC A04/MF A01 


nic carbon. Foreign trip report, Feb- 


ruary 5, 1991-March 30, 1991. 
DE91011130/GAR 150,434 PC A03/MF A01 
BNL-44446 
iquid Annular Reactor System (LARS) Propulsion. 
DE91010972/GAR 150,179 PC A03/MF A01 
BNL-44548 
Instabilities of bellows: Dependence on internal pressure, 
end supports, and interactions in accelerator magnet sys- 


tems. 
DE91011723/GAR 150,733 PC A03/MF A01 
BNL-45417 


Beam induced heating of ferrite - 
DE91011717/GAR 


BNL-45756 


West Valley low-level radioactive waste site revisited: Mi- 

crobiological analysis of leachates. 

DE91010362/GAI 149,064 PC A03/MF A01 
BNL-45892 


Report of the AGS Experimental Area Shielding Upgrade 


Committee. Shielding report. 
DE91011724/GAR 150,734 PC A04/MF A01 
BNL-45894 


Textured growth processing of HTSC in the Y-Ba-Cu-O 


system. 

DE91010367/GAR 149,331 PC A03/MF A01 
BNL-45987 

Slow positron studies of hydrogen activation/passivation on 


SiO2/Si(100) interfaces. 

DE91010974/GAR 150,607 PC A03/MF A01 
BNL-46003 

Screening dynamic evaluation of SRS cooli 

DE91010895/GAR 150,298 
BNL-46013 

Shortcut to hard therm: 

DE91011719/GAR 
BNL-46022 

Results on search for a QGP with a TPC magnetic spec- 

—— at AGS and plans for an (approx)4 pi TPC mag- 


tic spectrometer at RHIC. 
DES10% 1716/GAR 150,730 PC A03/MF A01 
eer 


tation of 


nets. 
731 PC A03/MF A01 


water line. 
A03/MF A01 


" 150,732 PC A03/MF A01 


imidine dimers in DNA from UVB-irradiat- 


Quan pyri 
ed itaita ((ital Medicago sativa) L.) seedili 


DE91010978/GAR 149,742 EG A03/MF A01 
BNL-46036 

Summary of the laser working group. 

DE91011729/GAR 148,777 PC A03/MF A01 
BNL-46050 


K(sup + ) nucleus total cross sections. 
D 9101 1732/GAR 150, 795 PC A03/MF A01 
BNL-46059 
New beam instrumentation in the AGS Booster. 
DE91011134/GAR 150,688 PC A03/MF A01 
BNL-52279 
PHOENIX Concept. Proposed transmutation of long-lived 


radioactive wastes to produce electric power 
DE91011519/GAR 150,269 PC AQ4/MF A01 


BNL-62261 


Enriched chromium neutrino source for GALLEX. 
DE91010298/GAR 150,167 PC A0S/MF A01 
BRL-CR-661 
py wwe we of a Pebble-Bed Liquid-Nitrogen Evaporator 
ind Superheater for the Scaled Large Blast/Thermal Simu- 


lator Facility. 

AD-A235 166/6/GAR 149,929 PC A12/MF A02 
BRL-CR-663 

Composite Database Interface a Manual 

AD-A235 927/4/GAR 149,364 eG A07/MF A01 
BRL-MR-3906 


tien Velocity Firings of Slug Projectiles in a Double-Travel 


MM Gun System. 
AD-A235 325/8/GAR 150,469 PC A03/MF A01 
BRL-MR-3907 


Aerodynamics of a 0.60 Caliber yy Projectile. 
AD-A234 660/9/GAR 150, PC A03/MF AO1 


BRL-TR-3215 
Optical Studies of the Flow Start-Up Processes in Four 


Convergent- -_ Nozz! 

AD-A234 552/8/ 150,491 PC A06/MF A01 
BRL-TR-3225 

Effect of Sabot Wheelbase and Position on the Launch Dy- 

namics of Fin-Stabilized Kinetic Energy Ammunition. 

AD-A234 945/4/GAR 150,451 PC A0Q3/MF A01 
BRL-TR-3231 

a: and Location of Artillery Rockets by Acoustic 


Tec 
AD-ADSs 9s 946/2/GAR PC A03/MF A01 
BU-500 


Effect of Planform on Induced Drag. 


148,734 


N91-22086/3/GAR 
ie 

Invi ition into the Shear Strength of 

NOME '526/8/GAR 149, ee PC A03/MF A01 
BU-502 

Mil Desig 

NOLDSTGAN sabe PC A03/MF A01 
BU-503 


Design of Buildings to Cause High Wind for Local Leisure 


N91-22668/8/GAR 148,200 PC A04/MF A01 
BU-504 

Preliminary Aer mic Design of Light Aircra' 

N91-22119/2/GAI 147,814 PCy A06/MF A01 
BU-505 

nal Blending in Control Syst 
NST 221 32/5/GAR 

BU-506 

Flutter Suppression of an Aircraft Wing Using a Control Sur- 


face. 
N91-22133/3/GAR 147,834 PC A07/MF A01 
BU-507 


147,777 PC A03/MF A01 


Qiteenterad § 


147,833 PC A04/MF A01 





Yacht Mast in: Using Carbon Composites. 
N91-22398/2/GAR 150,410 PC A04/MF A01 
Bu-508 


Leading-E Control Surface. 
N91-22087/1/GAR 


BU-509 
Flexural S 


147,778 PC A06/MF A01 





gth of U 


ites. 
N91-22399/0/GAR 
BU-510 


directional Carbon Fibre Compos- 
149,372 PC A06/MF A01 


Space Station as a Transport Ni 
N91-22361/0/GAR 

BU-511 
Experimental Investigation into Fin/Bulb Keels for the Port 
Pendennis America’s Cup —— 
N91-22527/6/GAR 150,411 PC A03/MF A01 


BU-512 
prwrary wo Engineering Approach to Risk Analysis in the 


oto! Project. 
Nor. 22802/3/GAR 151,041 PC A04/MF A01 
BU-513 


150,895 PC AO5/MF A01 


An Orbital Transfer Vehic 


Space Tug: le. 
N91-22188/7/GAR 151,060 PC A04/MF A01 
BU-514 

He around a Store-Pylon Combination in a Curved Flow 


Field. 

N91-22088/9/GAR 147,779 PC AOS/MF A01 
BU-515 

Manufacture Test Analysis of the Thermoplastic Compos- 


ites. 

N91-22400/6/GAR 149,373 PC A09/MF A02 
BU-516 

Flow Investigation of a Ground — Vehicle 

N91-22528/4/GAR 7,800 PC A03/MF A01 
BU-517 

Quantitative a into the Aer 

Effects in a Coaxial itra-Rotating Rotor 

N91-22120/0/GAR 147,792 
BU-518 


namic Coupling 
ystem. 
PC A04/MF A01 


Recovery and Reuse of a Rocket Launcher. 
N91-22187/9/GAR 150,942 PC A09/MF A01 
BU-519 
bay tion into the Extent and Effects of Spanwise Flow 
ae ofa soe” 5 Rotor in Hover. 
NOT 22089/7/ 147,780 PC A04/MF A01 
BU-520 


Use of Axisymmetric Flow for Investigation of Shock Wave- 


Boundary Layer Interactions. 
N91-22529/2/GAR PC A03/MF A01 


BU-521 


Assessment of High Pressure and Variable Pressure Actu- 
ation Systems by Mathematical Modelling. 
N91-22134/1/GAR 147,816 PC A05/MF A01 


BUMINES-IC-9276 
Availability of Primary Nickel in ‘pemeatecneeed Countries. 


A Minerale Availability 
PB91-200519/GAR 150,094 PC A04/MF A01 
BUMINES-RI-9329 


-Powered Shuttle Car. 
91-200543/GAR 
BUMINES-RI-9333 
Evaluation of the Safety of the CSE SR-100 Self-Contained 


-Rescuer. 
PB91-200485/GAR 150,091 PC A03/MF A01 
BUMINES-RI-9334 
Loasien § Basic Oxygen Furnace Slag with Fluosilicic Acid 


PB 2005 200535/GAR * 149, 129 PC A03/MF A01 
BUMINES-RI-9336 

Transfer Mechanics of Full-Column Resin-Grouted Roof 

Bolts. 


PB91-200501/GAR 
BUMINES-RI-9338 
Subsidence Over the End of a Longwail Panel. 


147,801 


150,095 PC A03/MF A01 





150,093 PC A03/MF A01 


CEAC-R-4-90 


PB91-200493/GAR 
BUMINES-RI-9339 


150,092 PC A03/MF A01 


Genetic Algorithm Applied to Least Squares Curve Fitti 
PB91-200527/GAR 149,497 PC ‘A03/ME Rot 


BUMINES-SP-2-91 
Availability of Federally Owned Minerals for Exploration and 
Development in Western Suton tec Nevada, 1985. 
PB91-193698/GAR 150,085 PC A04 
CAM-9002 


Projects Within the Center for Advanced Materials. Annual 

Report, June 1, 1989-May 31, 1990. 

PB91-205716/GAR 149,379 PC A24/MF A03 
CCI-G89-0056-01 


OSIRRUS: Oceanic Symbolic image Representation, Rec- 


and U 

res 112/0/GAR 150,396 PC A04/MF A01 
CEA-CONF-9910 

Phase transitions and high temperature es in tricy- 

clopendatienyl-chioro-uranium (), UICSHS)SCl. 

DE91749069/GAR 48,288 PC AO1/MF A01 
CEA-CONF-10255 

pe coy of crown-ethers to cesium and strontium remov- 


al from Marcoule concentrate. 
DE91749071/GAR 150,276 PC A03/MF A01 
CEA-CONF-10343 


Moessbauer 

DE91749075/GAR 
CEA-CONF- 10344 

Puncture test of a ae pe ana between experi- 

beat 74s07s/GAR Ne 50277 PC A03/MF A01 
CEA-CONF-10346 

Neutron spin depolarization by vortices in YBa2Cu307. 

DE91749068/GAR 150,617 PC A03/MF A01 
CEA-CONF-10347 

lass freezing and superconductivity in YBa2(Cu(1- 

x)Fex)307 ’ 

DE91749072/GAR 149,339 PC A03/MF A01 
CEA-CONF-10356 


150,618 PC A03/MF A01 


study of flux 


Polarised neutron lux line pinning in 
DE91749074/GAR 


in HoBa2Cu307. 
149,340 PC A03/MF A01 


in the first extraction 
DE91746426/GAR 
CEA-CONF-10387 


New for uranium 
DE9174:! /GAR 


ess. 
/GAR 150,356 PC A03/MF A01 


Effet des solutes Si, Ge, Sb sur la germination des cavi 
etla ition des lacunes i i aux elec- 
trons. (Effects of the solutes Si, Ge, Sb on cavi i 
tion and vacancy migration in nickel irradiated with elec- 


DE91749200/GAR 149,413 PC A07/MF A01 


mical, i )). 
DE91749045/GAR 149,086 PC A10/MF A02 
CEA-R-5528 

Comparison of the radiological impact of energy production 


DE91749036/GAR 150,166 PC A0S/MF A01 





DE91749043/GAR 


149,155 PC A0S/MF AO1 


iniston de la gorminacion de la papa varedad Baraka. 
inhibicion | we pw my jaraka. 
Gredeton dose fer the hib g of Baraka 


185833 147,928 PC A03/MF A01 





eo 16ss3e4/GAR 
CEAC-R-3-90 

Cele en oe 2 nS ae ee 

best 623392/GAR iT? PC AOS PC A03/MF A01 
CEAC-R-4-90 

Analisis dinamico del a. critico CC-1. 


analysis of critical 
DE91623401/GAR 


September 15, 1991 


(Dynamical 
50, 379 PC A03/MF A01 


OR-19 





NTIS ORDER/REPORT NUMBER INDEX 


CEAC-R-5-90 


Caiculos dinamicos de! reactor de investigaciones IRT del 
= (Nuclear Research Center |RT roaster dynamics calcu- 


tion). 
091623439/GAR 150,380 PC A03/MF A01 
CEAC-R-6-90 
D inacion de humedad en 
ae (0 oe 





bagazo por reflexion de 
of euateane th Gageaes by Gon. 


149,111 PC A03/MF A01 





tron reflection). 

DE91623282/GAR 
CEAC-R-7-90 

Analisis mul! | por actiy 

mentos del G Goto de ‘Ana Maria. Duitolomental o Gabe 

neutron in the Ana Maria Gulf, 


150,435 PC A03/MF A01 








Cuba). 
DE91623298/GAR 
CEESC-R-91-12 


Study. 
147,720 PC A0S/MF A01 


“ ial Activiti 
AD-A234 623/7/GAR 
CEESC-R-91-14 
ESC’s Middle East S' 
AD-A235 408/2/GAR 
CEPN-167 


149,926 PC A03/MF A01 


DE91623267/GAR 
CNEA-D-DP-FOP-114/302 
de titanio we sales fundi- 
s. (Titanium metal obtention / - electr ). 
5e01623261/GAR 149,437 PC A03/MF A01 


CNEA-NT-1/90 
Resolucion de un problema de frontera movil con condicion 
eX borde implicita. (Solution of moving boundary problems 
with implicit boundary condition). 
DE91623308/GAR 149,577 PC A03/MF A01 
COELMN/PD-90/08 
Literature Search and Research Design Amite River and 
Tributaries Ascension, East Baton Rouge, and Liv- 


ton Parishes, Louisiana 
148,068 PC A09/MF A02 


149,381 PC A03/MF A01 





AD-A234 783/9/GAR 
CONCAWE-1/91 

CONCAWE 1990 Annual R 

PB91-207910/GAR 
CONCAWE-2/91 

a Dioxide Emissions from Oil a and Combus- 

of Oil Products in Western —- (1989). 
PROS. 207928/GAR 149,026 PC A03/MF A01 


CONF-7904 15-42 


149,221 PC A03/MF A01 





- activites liquides et gazeuses rejetees par les 
eau pressurisee: une comparaison internationale entre 
{975 et 1988. on re- 
leases of PWR between 1975 and 1988). 
DE91749041/GAR 49,085 PC A03/MF A01 
CERB-90-05 


Tests non Parametriques Portant sur les Rangs (Distribu- 


tion-Free Tests ne Ranks). 
PB91- 199505/GAR 149,781 PC E05/MF E05 


CERB-90-10 
ee Se et Neurophysiologique des Trou- 
bles Cognitifs oxicomanes Pepaded ext ind Neuro- 
physiological Assessment of Cognitive Disturbances | in Drug 


Addicts). 
PB91-199570/GAR 
CERB-90-19 
Potentiels Evoques Evenementiels Somesthesiques lors de 
Experimentation HYDRA IX (Somatosen: Evoked 
Event-Related Potentials during the HYDRA IX Experimen- 


tal Dive). 

PB91-199547/GAR 
CERC-TR-91-1 

Directional Characteristics of Waves in Shallow Water. 

AD-A234 568/4/GAR 150,424 PC A08/MF A01 
CERL-ADP-P-91/28 

Maintenance Resource Prediction Model (MRPM) Individual 

Facility System rammer'’s Manual. 

AD-A235 373/8/GAR 149,969 PC A06/MF A01 
CERL-IR-P-91/13 

Concept vonage of an Automated Construction 


Design Review 

AD-A235 411/6/GAR 148,462 PC A03/MF A01 
CERN-TH-5914/90 

Order of energy levels for the Klein-Gordon equa 

DE91621731/GAR 150,754 PC 03 / ME A01 
CERT-1/7724-DERA 

H infinity Synthese: Etude Bibliographique (H infinity Syn- 

thesis: A Review of the Literature). 

PB91-199489/GAR 148,687 PC E06/MF E06 
CESAR-91/04 

New wheel control system for the omnidirectional HER- 


MIES-I!I robot. 
DE91011517/GAR 149,298 PC A03/MF A01 
CETHA-TE-CR-89061 


Biotreatment of Gaseous-Phase Volatile Organic Com- 
nds. 


AD-AD34 570/0/GAR 148,974 PC A04/MF A01 
CIRC SUPPL-3-91 

World Grain Situation and 

PB91-200725/GAR 
CIRC SUPPL-4-91 

World Grain Situation ai 

PB91- 200907/GA\ R 
CMC-GIT-90-1 

Studies in Modeling, Dynamics and Control of Space Struc- 


tures. 

AD-A235 059/3/GAR 151,055 PC A03/MF A01 
CNEA-D-DP-FQP-110 

Proteccion de aceros al carbono en plantas eg S. (Girldier 

sulphide): Pte. 7. Efectos de la exposicion al medio am- 

a ag las capas protectoras de sulfuros y ‘pecieiey tra- 

en condiciones de planta. (Carbon steel protection 

in ines 3 “Giridler sulphide) plants: Pt. 7. Environment expo- 

sure effects on iron sulphide scales and subsequent treat- 

ment in plant conditions). 

DE91623266/GAR 149,380 PC A03/MF A01 
Seamieares 111 





148,116 PC E06/MF E06 


149,782 PC E05/MF E05 


oa, May 199 
147,866 PG A05/MF A01 


ind Outlook, May 199 
147,867 PC A08/MF A01 





Obtencion de circonio meta- 
lico. wane salt P naranon ty Preparation of zirconium 


metal). 
DE91623260/GAR 149,436 PC A03/MF A01 
CNEA-D-DP-FQP-1 7 301 


Proteccion de aceros al carbono en oe:S ~ ~ nme 
— Pte. 8. influencia del ‘ore 

azufre. (Carbon steel protection in G (Girdle sulphide) 
plants: Pt. 8. Oxygen and sulphur aggregate’s influence). 


OR-20 VOL. 91, No. 18 


its in thorium uranium separation in the Acid- 


Thorex process 
DE91010427/GAR 150,341 PC A02/MF A01 
ConP-eser7a 


2 heen dh 





| ocean general circulation and 


radionuclides dispersion q 
DES! 749065/GAR 149,087 PC A03/MF A01 
er at 

introduction to the physics of ICF a. 

De91011207/GAR 50,697 PC A03/MF A0O1 
CONF-881290 

Proceedings of the 1988 seminar on nuclear da 

DE89012242/GAR 150,676 PC A16/MF A02 
CONF-890985-VOL.2 


dasteadial +, 





gr y Bind 2. (Integrated 
fiber-burner boiler system. Vol. 2). 
DE91771891/GAR 148,157 PC A19/MF A03 
CONF-891104-1-REV 
Active personnel dosimeter: APFEL enterprises superheat- 


ed drop detector. Revision. 
DE91011761/GAR 149,750 PC AC3/MF A01 


CONF-900 160-5 
Oxidation of TaBe12 and NbBe12 — on niobium. 
DE91011330/GAR 149,354 PC A03/MF A01 

CONF-900203-8 
Errors in audit predictions of commercial lighti 
ment loads and in their impacts on heating a 


timates. 
DE91011337/GAR 148,861 

CONF-900210-63 
Geochemistry of Salado Formation brines recovered from 
the Waste Isolation Pilot Plant (WIPP) repository. 
DE91011486/GAR 150,261 PC A03/MF A01 


CONF-900210-64 
Construction of a cylindrical brine test room using a tunnel 


boring machine. 
DE91011474/GAR 
CONF-900406-80 


Multi-dimensional modeling of unsaturated flow in the vicini- 
ty of exploratory shafts and fault zones at Yucca Mountain, 


levada. 
DE91010837/GAR 150,011 PC A03/MF A01 
CONF-900406-82 
Mass-transfer analysis of waste packages containing de- 
fense waste processing facility glass as a waste form. 
DE91011244/GAR 150,250 PC A03/MF A01 
CONF-900411 
Neutron spin Sogn by vortices in YBa2Cu307. 
DE91749068/G 150,617 PC A03/MF A01 
Polarised hy sake of flux = oe in HoBa2Cu307. 
DE91749074/GAR 19,340 PC A03/MF A01 


CONF-900414 
lass freezing and superconductivity in YBa2(Cu(1- 


Sextor alloys. 
149,339 PC A03/MF A01 


and equip- 
cooling es- 


PC A03/MF A01 


150,260 PC A03/MF A01 


DE91749072/GAR 
CONF-900449-11 

Potential impacts of global climate change on solar thermal 

power systems. 

DE91011239/GAR 148,986 PC A03/MF A01 
CONF-900593-2 

ge =e ome methodology to predict the coating characteris- 


plasma-sprayed ceramic pow: 
DE91010088/GAR 149,952 PC A03/MF A01 
CONF-900608-54 


HVAC fault tree analysis for WIPP integrated risk assess- 


ment. 

DE91011475/GAR 149,030 PC A03/MF A01 
CONF-900617 

Puncture test of a package - comparison between experi- 

mental test and dynamic analysis. 

DE91749073/GA 150,277 PC A03/MF A01 
CONF-9006 17-23 

Risk-based priorities for tion of nuclear pressure 
boundary components at selected LWRs. 





DE91010755/GAR 
CONF-900679-10 


150,291 PC A03/MF A01 


Health Physics Chapter accoun' i 
DE91011063/GAR - 9,746 PC A03/MF 401 


CONF-900777-5 
K(sup + ) nucleus total cross 
£9101 1732/GAR 
CONF-900803-4 


Heat transfer 
DE91010087/GAR 


CONF-900807 
Invited and contributed papers presented at the joint Var- 
enna-Lausanne international workshop on ‘theory of fusion 
jasmas’. 
Bes1003074/GAR PC A04/MF A01 
CONF-900903 


First experimental results from SIS/ESR. 
DE91735043/GAR 150,789 PC A03/MF A01 


CONF-900977-8 
Statistical approach for identifying nuclear waste od 
compositions that will meet quality and processability re- 
Be51011334/GAR 150,253 PC A03/MF A01 
CONF-900977-9 
Statistical methods to monitor the West Valley off-gas 


system. 

DE91011336/GAR 149,256 PC A03/MF A01 
CONF-900989-E XC 

Contributions from the 

Wind Energy to the E 

Spain. 

DE91771874/GAR 
CONF-901007-7-REV.1 

Oscillating liquid flow ICF Reactor. Revision 

DE91011205/GAR 150,160 PG A03/MF A01 
pene end 


‘onics analysis for HYLIFE- . 
Deoto! 1154/GAR 


CONF-901007-65 
ha an x-ray/debris shield to the cascade ICF power 


=o Neutronics issues. 
E91011183/GAR 150,156 PC A03/MF A01 
CONF-901007-66 


Next ICF facilities. 
DE91011203/GAR 


CONF-901008-10 


Reactive metal brazing of pole nitride. 
DE91010867/GAR 149,366 PC A03/MF A01 


CONF-901008-12 


Interfacial debonding in stainiess steel/glass-ceramic seals. 
DE91011326/GAR 150,457 PC A03/MF A01 


CONF-901101-84 


Materials —_ for a eae pea = 
DE91011056/GAR 50,242 PC A03/MF A01 


CONF-901105-110 


Spectrometric characterization of purified C60 and C70. 
DE91010281/GAR 149,323 PC A03/MF A01 


CONF-901105-111 


Sputtering of molecules from ZnS, CdS, and FeS2. 
DE91010279/GAR 149,410 PC A03/MF A01 


CONF-901105-114 


Chemical phase separation in binary iron-chromium alloys. 
DE91010282/GAR 149,393 PC A03/MF A01 


CONF-901105-120 


Interfacial reactions between thin films of Co and InP(100). 
DE91011910/GAR 50,613 PC A03/MF A01 


CONF-901125-13 
<a and characterization of YBa2Cu4O8 supercon- 
luctor. 
DE91010596/GAR 149,332 PC A03/MF A01 
CONF-901125-14 
Characterization of YBCO superconductor sintered in CO2- 


containing atmosphere. 
150,606 PC A03/MF A01 


sections. 
150,735 PC A03/MF A01 


relevant to severe accidents. 
149,061 PC A03/MF A01 


150,551 


it of Meteor and 
[EC’90 conference in id, 


148,941 PC AO05/MF A01 


50,155 PC A03/MF A01 


150,158 PC A03/MF A01 


DE91010595/GAR 
CONF-901125-15 

Superconducting films made by spin-coating of acetate so- 

lutions. 

DE91011119/GAR 149,353 PC A03/MF A01 
CONF-901125-16 

Preparation of YBa2Cu3Ox superconductor via ternary pre- 

cursors. 

DE91011121/GAR PC A03/MF A01 
CONF-901125-17 

Critical current and flux pinning by crystal defects in melt- 


textured YBa2Cu30(x) 
DE91011749/GAR 150,612 PC A03/MF A01 


CONF-901151 
HITRAP project at GSI. A facility for experimentation with 


highly-char. ions. 
Z a 150,792 PC A03/MF A01 


149,336 


trapped 
DE91744740/GAR 
CONF-901194-17 
Instabilities of bellows: Dependence on internal pressure, 
end supports, and interactions in accelerator magnet sys- 


tems. 
DE91011723/GAR 150,733 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


CONF-901219-1-REV.1 
Studies A mirrortron ion accelerator concept and its ap- 
91011521/ 150,725 PC A03/MF A01 

CONF-901219-2-REV.1 
3D simulations of axially confined heavy ion beams in 


round and square 
pesoieGan 150,692 PC A03/MF A01 
CONF-901228-2 
transient 
91011367/GAR PE Ags ‘A03/MF A01 
CONF-901286-1-VUGRAPHS 


Groundwater monitoring challenges on the Oak Ridge Res- 

DE91010132/GAR 149,149 PC A03/MF A01 
CONF-910116-21-DRAFT 

oe ony clad vent set manufacturing qualification stud- 

DE91009316/GAR 150,177 PC A03/MF A01 
CONF-910123-23 

fon hero from strong optical field ionization experiments 


DES1011200/GAR 150,694 PC A03/MF A01 
CONF-910123-24 
Measurement of trace isotopes by photon burst mass spec- 


DE91011397/GAR 150,169 PC AQ3/MF A01 
CONF-910123-25 


Ultrafast and not-so fast dynamics of cytochrome oxidase: 

The shuttle its possible functional signi \ 

DE91011435/GAR 149,535 PC /MF AO1 
rt wees ge 


Modeling of 


version of high Bowe 
DE91011524/GAR 
CONF-910125-1 


ppoene mene ame 


yh 4 4, = 
150,534 PC A03/MF A01 


Conceptual geolyic model and native state model of the 

Roosevelt Hot Springs thermal system. 

DE91010056/GAR 148,922 PC A03/MF A01 
CONF-910125-2 


strategies ~ i 


Analysis of reinjection no Page. 
DE91010059/GAR PC A03/MF A01 


lativieti 





heavy- 
ion coll \ 
DE91011392/GAR 150,707 PC A03/MF A01 
CONF-910135-4 

search for a QGP with a TPC 


Results on magnetic 
tometer at AGS and plane Toran (apprxie pt TPC mag 


netic spectrometer at 
DE91011716/GAR 


CONF-910155-ABSTS 
\ ing ADP quality 
D#91010049/GAR 
CONF-910170-3 
Low-temperature flow visualization of thermally-convecting 


= helium. 
DE91011383/GAR 150,500 PC A03/MF A01 
CONF-910196-1 
Properties of planetary fluids at high shock pressures and 
tures. 


tempera 5 

DE91011195/GAR 147,938 PC A03/MF A01 
CONF-910197-1 

Quantification of atomic-scale grain boundary parameters 

by high resolution electron ; 

DE91011181/GAR 149,432 PC A03/MF A01 
CONF-910199-1 


2-D and 3-D came of curved 
DE91011166/GAI 


accelerator ts. 
150,691 PC A03/MF A01 
CONF-910202-9 


Textured growth processing of HTSC in the Y-Ba-Cu-O 
tem. 


system. 

DE91010367/GAR 149,331 PC A03/MF A01 
CONF-910202-10 

Geenees flux pinning by crystal defects in melt-textured 


Y 4 
DE91011120/GAR 149,335 PC A03/MF A01 
CONF-910202-11 
/grain-size relationships and internal in 


150,730 PC A03/MF A01 


and productivity. 
149,295 PC A04/MF A01 


CONF-910270-40 


DestotoeaiGak 


CONF-910270-41 
encapsulated CS-137 sources as special and 


normal . 
DE91010107/GAR 150,224 PC A03/MF A01 
CONF-910270-43 


150,223 PC A03/MF A01 


Cooperative me The new age. 
DE91011460/GAR 150056 PC A03/MF A01 
CONF-910270-44 


Special features of nuclear waste repository ventilation 
system VIS-A-VIS experiences at the Waste Isolation Pilot 
DE91011459/GAR 150,255 PC A03/MF A01 


CONF-910270-45 


Summary and status of TRU waste characterization. 
DE91011458/GAR 150,254 PC A03/MF A01 


ag = sane t 
a eee procedures - S aerrae the presence of 
beeto1 72/GAR 149,199 PC A03/MF A01 

CONF-910278-7 
Overview of DOE's field screening technology development 
DE91010628/GAR 149,102 PC A03/MF A01 

CONF-910284-3 
hydrogen activation/passivation on 
150,607 PC A03/MF AO1 


Slow studies of 
SiO2/Si(100) interfaces. 
DE91010974/GAR 
CONF-910287-5 
R h and d 
tion and waste 
DE91010283/GAR 
bey tm ah 





for DOE environmental restora- 
149,101 PC A03/MF A01 





of fly ash, and cement in 
panne oa blends by Fourier infrared-at- 
tenuated total reflectance method. 

DE91011062/GAR 150,245 PC A03/MF A01 


CONF-910318-16 


the laboratory to the marketplace. 
148,968 PC A03/MF A01 


Photovoltaics: From 

DE91002151/GAR 
CONF-910328-5 

Understanding and managing corrosion in nuclear power 

5E91010199/GAR 150,288 PC A03/MF A01 
CONF-910339-1 

Low-temperature, catalytic gasification of wastes for simul- 

DE91011338/GAR 149,110 PC A03/MF A01 
CONF-910343-1 

Processing and mechanical properties of Ni3Al-based inter- 

DE91009932/GAR 149,425 PC A03/MF A01 
CONF-910351-1 

Quantitation of pyrimidine dimers in DNA from UVB-irradiat- 

ed alfalfa ((ital Medicago sativa) L.) —; 

DE91010978/GAR 149,742 A03/MF A01 
CONF-910373-1 

ics analysis tools 

DE91011752/GAR 
CONF-910373-2 

Fermilab experience: Integration of UNIX systems in a HEP 


—_teen 
DE91011980/GAR 150,752 PC A03/MF A01 


CONF-910373-3 
Computing at Fermilab 
DE91011978/GAR 


CONF-910402-9 
—— of =e 


Beoro1on77/GAR 
CONF-910402-11 
Low temperature swelling of Argonne Premium Coal Sam- 


a Effect on pore structure. 
E91010609/GAR 148,904 PC A03/MF A01 
CONF-910406-1 

Oxidized porous silicon moisture sensors for evaluation of 


150,737 PC A03/MF A01 


150,751 PC A03/MF A01 


molecular mechanics force field for 
ir spectrum of kaolinite. 
148,367 PC A03/MF A01 





YB x { 
DE91011180/GAR 150,608 PC A03/MF A01 
CONF-910202-13 
mn ny Bhan ogg effects on tensile properties of 


unger OTiaSa/GAR 149,457 PC A03/MF A01 
CONF-910213-19 
Generic risk-based inspection guidance for auxiliary feed- 
water system. 
DE91011331/GAR 150,304 PC A03/MF A01 
CONF-910249-1 


Statistical mechanics using symbolic dynamics 
0E91011214/GAR 150,698 PC A03/MF A01 
CONF-910270-38 

Oe 2, SEED AED Of RD Som 


poo and environments.’. 
£91010052/GAR. 149,099 PC A03/MF A01 


DE91011322/GAR 148,805 PC A03/MF A01 
CONF-910406-2 
Surface structures and the orthorhombic transformation of 


thin film BaSi2 on silicon. 

DE91011372/GAR 148,374 PC A03/MF A01 
CONF-910413-4 

gman aaa processing of Integral Fast Reactor metal 

De91011156/GAR 150,345 PC A03/MF A01 
CONF-910424-4 

NO(sub x) and N(sub 2)O formation in pressurized fluidized- 


tes 
DE91008737/GAR 148,978 PC A03/MF A01 
CONF-910424-8 
bey. of parameters influencing metal wastage in fluidized 
DE91010760/GAR 148,842 PC A03/MF A01 


CONF-910505-6 


Geneen ce artats concentrator 
DE9101 /GAR 


module. 
148,969 PC A03/MF A01 
CONF-910426-4 


Evaluation of NRC maintenance team inspection reports for 
Dest 0074 GAR 150,299 PC A03/MF A01 
CONF-910426-5 


Maintenance of BWR 

DE91011087/GAR 
CONF-910426-6 

PISCES: a computerized instrument calibration recall 

DE91011060/GAR 149,249 PC A03/MF A01 
CONF-910426-7 

Implementation of lifting 

Bestoriosevaak 
CONF-910434-1 

Application of 

cy 

DE9101 /GAR 
CONF-910434-2 

—- dispersion model developments in sup- 

Restor ieaGah "148,985 PC A03/MF A01 
CONF-910435-56 

- , high-strength trailer designs for the GA-4/ 

DE91010083/GAR 150,189 PC AQ3/MF A01 

CONF-910435-63 


control rod drive mechanisms. 
150,192 PC A03/MF A01 


to comply with US De- 
150,301 PC A03/MF A01 


information system for emergen- 
150,292 PC A03/MF A01 


for the Yucca 


Reclamation Mountain Project. 
DE91010763/ 150,141 PC A03/MF A01 


CONF-910435-64 
Assessing impacts aatvtes ofthe Yucca Moura 
DESTOIOTeS/GAR 
CONF-910435-65 


resources from site char- 
“3,068 P PC A03/MF A01 


DED 1010753/GAR 100295 PC A03/MF A01 
CONF-910435-66 

— of ionizing radiation on the waste package environ- 

DE91010792/GAR 150,236 PC A03/MF A01 
CONF-910435-67 

Mechanistic interpretation of glass reaction: Input to kinetic 


model — 

DE91010794/GAR 149,334 PC A03/MF A01 
CONF-910435-68 

Effect of HNO(sub 3)-Cerium (IV) decontamination on stain- 

less steel waste canisters. 

DE91011243/GAR 150,249 PC A03/MF A01 
CONF-910446-4 

Attic testing at the Roof Research Center: initia’ results. 

DE91010141/GAR 148,153 PC A03/MF A01 
CONF-910450-6 


Uniform field laser illuminator for remote i 
DE91010823/GAR 150,532 PC 


CONF-910468-6 
Overview of the CONTAIN severe accident containment 


analysis code. 
DE91010871/GAR 150,296 PC A03/MF A01 
CONF-910477-2 


ARCHIE: A tool for industry/LEPC dialog. 
DE91010284/GAR 149,201 PC A03/MF AM 


CONF-910477-3 
Recovery following a chemical weapons stockpile disposal 
program accident. Offsite planning and preparedness as- 
91010820/GAR 
CONF-910478-2 
DE91011164/GAR 149,406 PC A03/MF A01 
CONF-910485-2 


03/MF A01 


149,835 PC A03/MF A01 


Characterization of B4C multilayers. 

DE91011192/GAR 149,337 PC A03/MF A01 

CONF-910503-3 
Evaluation and 
B-VI in the keV and 
DE91011417/GAR 


CONF-910503-4 


2 n+ (sup 239)Pu data for ENDF/ 
.716 PC A03/MF A01 


Cross sections for reactors. 
DE91011363/GAR 150,702 PC A03/MF A01 
CONF-910505-4 
Design aspects for a pulsed-mode, high-intensity, heavy 
DebT0T1004/GAR 150,686 PC A03/MF A01 
CONF-910505-5 
Cavity shape and beam dynamics design for a linac for 
5e91011395/GAR 150,708 PC A03/MF A01 
CONF-910505-6 


Upgatn at LAMPF’s 750-keV, 5 + ) transport. 
1011422/GAR 50,719 PC A03/MF A01 
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ye someone 
ree injection line for PILAC, the proposed Los 


ioe ion Linac. 
DE91011387/GAR 150,705 PC A03/MF A01 
CONF-910505-8 


Longitudinal tune-up of the SSC drift-tube and coupled 


cavity linac sections. 
DE91011408/GAR 150,710 PC A03/MF A01 
CONF-910505-9 
High-current relativistic klystron amplifier development for 


microsecond pulse lengths. 
DE91011409/GAR PC A03/MF A01 


CONF-910505-11 


Log-ratio circuit for beam position monitoring. 
DE91011407/GAR 150,709 


CONF-910505-13 
Real-time longitudinal phase-space measurement technique 


for H(sup (minus)) beams. 
DE91011412/GAR 150,712 PC A03/MF A01 
CONF-910505-14 


Magnetic permeability of stainiess steel for use in accelera- 


tor beam transport systems. 
150,713 PC A03/MF A01 


150,711 


A03/MF A01 


DE91011413/GAR 
CONF-910505-15 
Simulation studies of emittance growth in RMS mismatched 


beams. 
DE91011414/GAR 150,714 PC A03/MF A01 
CONF-910505-16 
Theoretical study of H(sup (minus)) stripping with a wiggler 
t. 


DE91011415/GAR 150,715 PC A03/MF A01 
CONF-910505-17 


Observation and analysis of time-dependent closed orbit 

motion in the LAMPF Proton Storage Ring. 

DE91011419/GAR 150,717 PC A03/MF A01 
CONF-910505-18 

Mai _— power supply as a network ol 

DE91011421/GAR 150, Ne "PC A03/MF A01 
CONF-910505-20 


Emittance measurement in a magnetic field. 
DE91011540/GAR 150,728 PC A03/MF A01 


CONF-910505-21 


Experiments investigating the effects of the accelerating 
gap voltage pulse on the ion focused (IFR) high current 
electron recirculators. 

DE91011495/GAR PC A03/MF A01 


CONF-910505-22 


Beam induced heating of ferrite m: at 
DE91011717/GAR 


CONF-910505-25 


Advanced Photon Source control system. 
DE91011857/GAR 150,745 


CONF-910505-26 
Effects of errors on the dynamic aperture of the Advanced 
Photon Source storage ring. 
150,746 PC A03/MF A01 


150,722 
PC A03/MF A01 


PC A03/MF A01 


DE91011858/GAR 
CONF-910505-27 
Vacuum chamber of the injector synchrotron for the Ad- 


vanced Photon Source. 
DE91011859/GAR 150,747 PC A03/MF A01 
CONF-910505-28 
Non-linear resonance studies at the Synchrotron Radiation 
Center, Stoughton, Wisconsin. 
DE91011860/GAR 
CONF-910591-1 


Residual stress calculations in whisker-reinforced ceramic 


matrix composites. 

DE91011163/GAR 149,367 PC A03/MF A01 
CONF-910598-5 

Network-based Macintosh serial host interface program. 

DE91011135/GAR 148,638 PC A03/MF A01 
CONF-910602-25 


Summary of the low upper shelf toughness safety margin 
issue 


is ¥ 
DE91010775/GAR 150,294 PC A03/MF A01 
Pre-test analysis of a pipe system for high-level vibration 


response and failure. 

DE91010835/GAR 150,295 PC A03/MF A01 
CONF-910602-26 

Investigation of the bases for use of the K(sub Ic) curve. 

DE91010774/GAR 150,293 PC A03/MF A01 
CONF-910602-28 

Screening dynamic evaluation of SRS cooli 

DE91010895/GAR 150,298 
CONF-910603-11 

Criticality analyses performed to support amendment of 

HFIR fresh fuel container. 

ec hag ae 150,191 PC A03/MF A01 

latory oo at the Waste Isolation Pilot Plant. 
DE91011463/G. 150,257 PC A03/MF A01 

mheeen 

Understanding and involvement: The key to public accept- 

ance of the Waste Isolation Pilot Plant. 

DE91011465/GAR 150,259 PC A03/MF A01 
CONF-910603-16 

Mining: The beginning and the end of the nuclear cycle. 
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150,748 PC A03/MF A01 


water line. 
A03/MF A01 


DE91011464/GAR 
CONF-910608-1 

Connections between magnetism and superconductivity in 

UBe13 doped with thorium or boron. 

DE91011416/GAR 150,610 PC A03/MF A01 
CONF-910609-6 

Configuration control, fluctuations, and transport in low-colli- 

sionality plasmas in the ATF Torsatron. 

DE91010807/GAR 150,552 PC A03/MF A01 
CONF-910609-7 

Dependence of the Dill-D beta limit on the current profile. 

DE91011140/GAR 150,557 PC A03/MF A01 
CONF-910609-8 

Non-diffusive heat transport during electron cyclotron heat- 


ing on the Dill-D tokamak. 

DE91011141/GAR 150,558 PC A03/MF A01 
CONF-910609-9 

Recent gaseous divertor experiments in Dill-D. 

DE91011139/GAR 150,154 PC A03/MF A01 
CONF-910609-11 


Study of edge —_ field and edge microturbulence at 


the L-H transition in Diil- 

DE91011137/GAR 150,556 PC A03/MF A01 
CONF-910609-12 

Impurity transport at the Dill-D divertor strike points. 

DE91011136/GAR 150,555 PC A03/MF A01 
CONF-910609-13 

Comparison of dimensionally similar discharges with similar 

heat deposition discharges. 

150,567 PC A03/MF A01 


150,258 PC A03/MF A01 


DE91011740/GAR 
CONF-910609-14 

ane properties of intrinsic topological noise in toka- 

DE91011741/GAR 150,568 PC A03/MF A01 
CONF-910609-15 

Effects of current profiles on MHD stability. 

DE91011742/GAR 50,569 PC A03/MF A01 
CONF-910645-1 

Temperature dependence of the thermal conductivity of 


carbon-carbon composites. 

DE91010133/GAR PC A03/MF A01 
CONF-910651-2-REV.1 

Numerical simulation of a viscous vortex ring interaction 

with a density interface. Revision 1. 

DE91011532/GAR 147,769 PC A03/MF A01 
CONF-910651-3 

Conservative front-tracking for ay ey, flow. 

DE91011534/GAR A03/MF A01 
CONF-910651-4 


Efficient second-order projection method for viscous incom- 


pressible flow. 
DE91011533/GAR 150,501 PC A03/MF A01 
CONF-910651-5 


Vorticity intensification and transition to turbulence in a 
three-dimensional shear flow. 
150,503 PC AG3/MF A01 


150,151 


DE91011538/GAR 
CONF-910651-6 
per ap Navier-Stokes analysis of wake/boundary-layer 


flow along a cable in tow. 
Deotor 1497/GAR 149,976 PC A03/MF A0O1 
ee 
of shutdown margin during PWR refue! 
DE91010955/GAR 150,289 PCy ‘A03/MF A014 
CONF-910714-7 


pone of molten fuel simulant drops under film boiling 


conditio' 
DE91010576/GAR 150,342 PC A03/MF A01 
CONF-910728-7 


Effect of reservoir depletion and pore pressure drawdown 
on in situ stress and deformation in the Ekofisk field, North 


a. 

DE91009549/GAR 150,065 PC A03/MF A01 
CONF-8810135-SUMM 

Summary of the laser working group. 

DE91011729/GAR 148,777 PC A03/MF A01 
CONF-8810174-11 

Low assay residue processing upgrades at the Savannah 


River Plant. 
DE91010038/GAR 150,222 PC A03/MF A01 
CONF-8811363 
Catalyst design in theory and 
DE91772047/GAR 
CONF-8906356 
Proceedings of the > European one conference on 
human decision making and manual control 
DE90706219/GAR 148,134 PC A18/MF A03 
CONF-8907240-1 
Plate motion and deformation. ie of the 
DE91010466/GAR 
CONF-8908276-SUMM 
International conference on physiological process studies in 
the Arctic: (implications for ecosystems response to climate 


change). Final r 
149,552 PC A03/MF A01 


practice. 
148,378 PC A04/MF A01 


A04/MF A01 


eport. 
DE91011199/GAR 
CONF-8909205-2 


Airflow measurement techniques applied to radon mitigation 
problems. 


DE91011011/GAR 
CONF-8911279 


Advanced fuel technology and performance: Current status 
and trends. Proceedings of an advisory group meeting held 
in Vienna, 27-29 November 1989. 

DE91622746/GAR 150,350 PC A07/MF A01 


CONF-9003 100-6 
Some concluding remarks about cold moderator develop- 
t. 


ment. 
DE91011170/GAR 150,368 PC A03/MF A01 
CONF-9003243 
Spent fuel management: Current status and prospects 
1990. ‘aes a s of the he 4 advisory group meeting, 
2: 


held in Vienna, 19-22 March 
DE91622710/GAR 50,266 PC A09/MF A01 
CONF-9003250-SUMM 


Advances in industrial re aor 
DE91010101/GAR 148, 


CONF-0003261-1 
of structural 


pn oo Mth 
DE91771929/GAR 


CONF-9003261-2 

Reliability-based structural optimization. 

DE91771930/GAR 148,464 PC A03/MF A01 
CONF-9004178-3 


iquid Annular Reactor System (LARS) Propulsion. 
DE91010972/GAR 150,179 PC A03/MF A01 


CONF-9004282 


Provozovani a udrzba jaderne elektrarny. Sbornik predna- 
sek celostatni konference. (Operation and maintenance of 
nuclear power plant. National conf 

DE91623406/GAR 150,319 “PC A12/MF A02 


CONF-9005 159-2 
Environmental monitoring and surveillance on the Hanford 


Site, Washington. 
DE91011241/GAR 149,202 PC A03/MF A01 
CONF-9005251-3 : 


Meson-exchange (pi)N model. 
DE91011158/GAR 


CONF-9006235-3 
-~- Seis of neutron reflectivity: Polymers and magne- 


DE91010759/GAR 148,442 PC A03/MF A01 
CONF-9006318 


Density and velocity fields around clusters of galaxi 
DE91622122/GAR 147,970 PC A03/ MF A01 


CONF-9006319 
First results of FENDL-1 testing and start of FENDL-2. 
Summary report of a consultants’ meeting, held in Vienna, 


Austria, 25-28 June 1990. 
150,165 PC A04/MF A01 


149,071 PC A03/MF A01 


7 BS 
A04/MF A01 





y with regard to permanent 
150,440 PC A03/MF A01 





150,689 PC A03/MF A01 


DE91623022/GAR 
CONF-9006335-1 


Extrapolation-based boundary element quadratur 
DE91011175/GAR 149,472 PC ‘A03/MF A01 


CONF-9006336-1 
High-speed MLS databases using the datacycle architec- 
ture. 
DE91011172/GAR 148,639 PC A03/MF A01 
ey cor 


Fast, high-resolution x-ra 
DE91010658/GAR 
CONF-9008 112-1 
Stress response of offshore structures by equivalent poly- 


nomial e: sion techniques. 
150,441 PC A03/MF A01 





icrofl ce mene. 
148,239 PC A03/MF A01 


DE91771931/GAR 
CONF-9009123-70 


Energy stabilization for the SLC scave: 
DE91011760/GAR 150,74 


CONF-9009236-4 
Forest model of latent hardening and its application to poly- 


tal defor: 
Bee1009964/GAR. 149,426 PC A03/MF A01 
CONF-9009248-6 
Sub 100 psec x-ray gating cameras for ICF Imaging appli- 


cations. 
DE91011202/GAR 150,695 PC A03/MF A01 
yo ert 


Shortcut to hard thermal loops. 
DE9101  719/GAR 
CONF-9009337-3 
Progress on ignition physics for ICF and plans for a Nova 
upgrade to demonstrate ignition and propagating burn by 


the 
150,159 PC A03/MF A01 


beam. 
PC A03/MF A01 


150,732 PC A03/MF A01 


year 2000. 
DE91011204/GAR 
CONF-9009342 

Numerical modelling of two-phase flow in the upper plenum 
of a BWR by a three dimensional two-fluid model. 
DE91623404/GAR 150,318 PC A03/MF A01 
CONF-9010138-3 
pr destructive of biofilms at solid- 
id interfaces using on-line devices. 
D 91010777/GAR 149,411 PC A03/MF A01 
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CONF-9010166 
DOE model conference on waste management and envi- 


ronmental restoration. Proceedings. 
DE91010951/GAR 149,107 PC A16/MF A02 


CONF-9010185-28 





i g in light water reactors. 
DE91011167/GAR .367 PC A03/MF A01 
eee 
experimence with IPNS moderators 
Deoroiriet /GAR 150,690 PC A03/MF A01 
CONF-9010271-4 


—— high luminosity in linear e(sup + )e(sup (minus)) 


DE91011759/GAR 150,739 PC A03/MF A01 
CONF-9010298-8 
Absorption of radiatively heated low-Z mate- 


rials. 
DE91011182/GAR 150,559 PC A03/MF A01 
CONF-9010298-9 














Plasma sp py with the ALTAIR code. 
DE91011201/GAR 150,560 PC A03/MF A01 
CONF-9010298-10 
of time- and space-resolved Na-, ot and F-like 

emission from a laser-produced bromine plasma. 

DE91011523/GAR 150,726 PC A03/MF A01 
we 

eutrino oscillations in the early univ 

De01602145/GAF 150, 570 PC A03/MF A01 

CONF-9010320-2 


oh 


tion in nucleus-nucleus collisions: An 


150,749 PC A03/MF A01 





experimental review. 

DE91011866/GAR 
CONF-9010340-1 

Potential impact on so ga groups of rising energy 


due to the Kuwaiti crisi: 
E91010600/GAR 148,903 PC A03/MF A01 
CONF-9010345-SUMM 


US/Japan workshop on tokamak fusion power reactor stud- 


ies. 

DE91011115/GAR 150,153 PC A03/MF A01 
CONF-9010346 

Proceedings of the Toronto TEAM/ACES workshop. 

DE91011348/GAR 150,562 PC A06/MF A01 
CONF-9010352-1 

- —— power switching for linear accelerators. 

DE91011525/GAR 150,727 PC AO5S/MF A01 
CONF-9011144-2 

Energy technology and emissions control for acid rain 


abatement in Asia. 

DE91011162/GAR 148,984 PC A03/MF A01 
CONF-9011192-2 

Jazelle: History, status and future plans. 

DE91011754/GAR 150,738 PC A03/MF A01 
CONF-9011195-1 

Monitoring incinerator emissions from remote sites using 

Fourier transform infrared spectroscopy (FTIR). 

DE91010574/GAR 148,980 PC A03/MF A01 
CONF-9011196-1 

Protection against UVA-induced photooxidative damage in 

— cell lines expressing increased levels of metal- 


SE91010701 /GAR 149,739 PC A03/MF A01 
CONF-9011197-1 
La charge exchange recombination spectroscopy on 


DE91011105/GAR 150,554 PC A03/MF A01 
CONF-9102105-1 
Kit fox population trends at the Naval Petroleum Reserves 


in California. 
DE91010764/GAR 150,105 PC A03/MF A01 
CONF-9102105-2 


Kit fox e: imental studies at the Naval Petroleum Re- 


serves in California 

DE91010731/GAR_ 150,104 PC A03/MF A01 
CONF-9102106-1 

Separation techniques for auto shredder residue. 

DE91010701/GAR 149,103 PC A03/MF A01 
CONF-9102109-1 


Optical and thermal energy discharge from tritiated solid hy- 


DE91011188/GAR 150,157 PC A03/MF A01 
CONF-9102110-1 

Acid rain in Asia. 

DE91011160/GAR 
CONF-9103105-4 

ign and construction of a hot dry rock pilot plant. 

DE91011406/GAR 148,925 PC A03/MF A01 
CONF-9103133-3 

Computer simulation of jet Penetration and fluid mixing in a 
flow with cross-stream jets 

DE91010821/GAR 148,843 PC A03/MF A01 
CONF-9103161-1 

Parallelization of an adaptin Itigrid algorith 

of flow problems. 

DE91010795/GAR 150,499 PC A03/MF A01 
CONF-9103162-1 


Tags for CFE verification. 


148,983 PC A03/MF A01 





for a class 


DE91010591/GAR 
CONF-9103165-1 

Measuring the quark contribution to the proton spin through 

(nu)p yields (nu)p. 

DE91011391/GAR 150,706 PC A03/MF A01 
CONF-9103166-1 

pia ne gauge coupling constants in supersymmetry 


and su 
150,736 PC A03/MF A01 


149,930 PC A03/MF A01 


DE91011751/GAR 
CONF-9104106-2 

Tradeable permits for global a control: Implications 

for r al economies and public util 

DE91010822/GAR 148, 48. PC A03/MF A01 
CONF-9104 106-3 

Advances by the Integral Fast Reactor Program. 

DE91011174/GAR 150,303 Be A03/MF A01 
CONF-9104135-4 


There is more to training than lecture. 

DE91011057/GAR 148,100 PC A03/MF A01 
CONF-9104142-VOL.2 

—_ of waste stream —a and utilization in- 

novative An fechnology exchange. 


Volume 2, General industrial. 
DE91010718/GAR 148,878 PC A06/MF A01 
CONF-9104187-2 
Relation of Hertzian contact pressure to friction behavior of 
self-lubricating boric acid films. 
DE91010592/GAR 149,405 PC A03/MF A01 


CONF-9104192-2 
— surface analysis using -~ and photon desorption 


resonance ionization detectio 
DE91011171 /GAR PC A03/MF A01 


ee 104202-3 
ional fluid dy 


lor processing. 
DEST! 1234/GAR 
CONF-9104204-2 
peer ap simulation of an internally peoseeent radioactive 
e disposal room in a bedded salt formation. 
Begt01 1225/GAR 150,248 PC A03/MF A01 
CONF-9104204-3 
Use of graphical structures to quantify and panes un- 
certainties in development of conceptual 
DE91011494/GAR 150,262 PC A03/MF A01 
CONF-9104210-2 


Progress in light ion fusion. 

DE91010854/GAR 
CONF-9104211-1 

Potential role of maglev in — airline operations. 

DE91010813/GAR 1,164 PC A03/MF A01 
CONF-9104214-1 

Fiber-sensor design for turbine engines. 

DE91010787/GA 148,547 PC A03/MF A01 
CONF-9104215-1 


— source-term arford of past and future interim 
lorage practices of — ite waste treatment facilities 

using AIRSOURCE mode’ 

DE91010836/GAR 


CONF-9104218-1 


Generalized product-test-data (PTD) model 
DE91010873/GAR 149,261 


CONF-9104224-1 
pe ape of atomistic and continuum modelling of interme- 


tallic alloys. 
DE91011089/GAR 148,372 PC A03/MF A01 
CONF-9104225-1 


New beam instrumentation in ~_ AGS Booster. 
DE91011134/GAR 50,688 PC A03/MF A01 
CONF-9104227-1 
Analysis of particle slip and drag in a lift pipe used in the 


Hot-Recycle-Solid oil shale retort. 
DE91011190/GAR 148,905 PC A03/MF A01 


CONF-9104235-1 


Architecture for identifying objects in multidataba: 
DE91011865/GAR 148,645 PC ‘A03/MF A01 


CONF-9105126-3 





148,241 





for defect control in semicon- 
148,804 PC A03/MF A01 


150,684 PC A03/MF A01 


148,982 PC A03/MF A01 


PC A03/MF A01 


don’t work. 
148,722 PC A03/MF A01 





Why computer security 
DE91011895/GAR 
CONF-9105144-1 


Toward a unified dynamic model for heavy ion reactions: 
Exclusive measurements of Br + Al and Ni + Mg at inci- 
dent energies near 10 MeV/amu. 

DE91011374/GAR 150,703 PC A03/MF A01 


“ees 
ee in informal information management: The Central 


ical File. 
be91010863/GAR 149,260 PC A03/MF A01 
CONF-9105158-2 


Conteees phase studies of geminate radical ions in pho- 


ization and ra 
DeO1011165/GAR 148,285 PC A03/MF A01 
CONF-9106131-2 


Determination of . temperature creep parameters in 
from constant-displacement, load-relax- 





ation 


0£91010130/GAR 149,329 PC A03/MF A01 


CS-9009 


CONF-9106131-4-PT.2 
Use of Seeasme transducers in manipulator control. 


‘art 2, Implementati 

DE91010773/GAR 
CONF-9106 146-1 

prarain a elastic anisotropy on mechanical behavior of in- 


ic compound: 
Desir OaSe/GAR 149,428 PC A03/MF A01 
CONF-9106 146-2 


From electronic structure to — aes tability. 
DE91011187/GAR 48,373 PC A03/MF A01 


CONF-9106158-1-EXTD.ABST 
Orbiting: toward a unified model of nucleus-nucleus colli- 
— a ——— of nuclear molecular states in heavy ion 
5e91011375/GAR 150,704 PC A03/MF A01 
CONF-9106 163-1 


Exploiting parallelism in automatic differentiation 
DE91011841/GAR 148,644 PC A03/MF A01 


CONF-9106 168-1 
Radio frequency biological hazards and measurement tech- 


niques. 
DE91010776/GAR 149,738 PC A03/MF A01 
CONF-9 106 168-2 


149,296 PC A03/MF A01 


Coupling to lar: e fibers. 
DE91010811/GAR 


CONF-9106175-1 
Grid sensitivity in low Reynolds number hypersonic continu- 
um flows. 
DE91010875/GAR 151,052 PC A03/MF A01 
CONF-9106176-1 
Analysis of multi-wavelength pyrometry using non-linear chi- 


e fits and Monte Carlo me’ 
150,693 PC A03/MF A01 


150,531 PC A03/MF A01 


squar 
DES101 1185/GAR 
CONF-9106177-1 


Generic command interpreter for —_ control 
DE91011231/GAR 149,297 PC AaRIME A01 


CONF-9106178-1 
Effect = the aspect ratio on the stability limits of TJ-ll-like 


stellara' 
DES1Ot 1364/GAR 150,563 PC A03/MF A01 
CONTRIB-4686 


Giant Planets and Their Satellites: boy Are the Relation- 
ships Between Their Properties and How They —s 
N91-22972/4/GAR 7,988 

(Order as N91-22960/9/GAR, PC AtaMe A02) 

CPDG-89-P311 


Analysis and comparison of the ions present in the pore 
water of different cement systems. 
DE91622836/GAR 150,270 PC A03/MF A01 


CRC-90-2 


New England Salt Pond Data Book. 
PB91-200345/GAR 150,058 PC A06/MF A01 


CRC-573 


Survey of Current Aircraft wae’ Conditions. 
AD-A235 143/5/GAR 48,894 PC A03/MF A01 


CRDEC-TR-257 
Toxicity of Persistent Chemical Agents Simulants (PCAS) 
and Chemical Agent Disclosure Solution (CADS) in Soil on 
— (Cucumis sativus, L.) and Earthworms (Eisenia 
loetida). 
AD-A235 218/5/GAR 149,833 PC A03/MF A01 
CRM-90-120 
Construction of Final Forms for a New Enlistment Screen- 


p+ 
AD-A235 405/8/GAR 149,972 PC A03/MF A01 
CRM-90-182 


Validation of ASVAB cores a Job Performance. 

AD-A235 406/6/GAR .973 PC A04/MF A01 
CRN-PN-9001 

Secon fusion of (sup 27)Al + (sup 70,72, “at 74,76)Ge. 

Evidence for shape transition and structure effec 

Deer 7a42e4/GAn 150,790 PC A03/MF A01 


CRN-PN-9007 
ry? of the decay modes of hot systems formed in the Ar 


and Ar + Th reactions. 
Ges1749114/GAR 150,794 PC A03/MF A01 
CRN-PN-9009 


Elastic scattering of (sup 35)Ci and (sup 37)Ci on (sup 


24)Mg. 

DE91744265/GAR PC A03/MF A01 
CRREL-SP-91-3 

In-situ Heat Flux M: Applications 

and Interpretations of Results, Proceedings of a Workshop 

Held in Hanover, New Hampshire on 22-23 May 1990. 

AD-A234 924/9/GAR 148,184 PC A12/ME A02 


CRREL-TD-90-1 
Lubricants at Low Temperatures. 
AD-A234 536/1/GAR 
CRREL-91-2 
Rotating Multicylinder Method for the Measurement of 


Cloud Liquid-Water Content and Droplet Size 
AD-A234 780/5/GAR 148,061 PC A03/MF A01 


CS-9009 
Smoothsort Revisted. 


September 15, 1991 


150,791 


in Buildi 





149,403 PC A03/MF A01 
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N91-22758/7/GAR 
CS-9010 
Note on Improving Utilization of Disk Space in a General 


File System. 
148,664 PC A02/MF A01 


148,658 PC A03/MF AC1 


Purpose 
N91 "22945/0/GAR 
CS-9011 


Specification of Peephole Optimization. 
N91-22759/5/GAR 
CSC-EPL-SUM-89/007 
Final Evaluation Report of Micronyx Incorporated: TRI- 
SPAN. 


148,659 PC A03/MF A01 


AD-A235 183/1/GAR 
CSC-EPL-88/006 
pA Evaluation Report of Computer Security Corporation: 


del. 
AD-A234 721/9/GAR 148,688 PC A03/MF AO1 
CSC-EPL-88/007 
Final Evaluation Report of Computer Accessories Inc., Pri- 


vate Access. 
AD-A234 722/7/GAR 148,689 PC A03/MF A01 
CSC-EPL-88/008 


Final Evaluation Report of Infosafe Corporation, X-Lock 50. 


Version 2.00. 
AD-A234 720/1/GAR PC A03/MF A01 
CSC-EPL-88/009 


Final Evaluation Report of Prime Computer, inc., PRIMOS 


Revision 21.0.1.D0DC2A. 
AD-A234 719/3/GAR 148,623 PC A06/MF A01 
CTH-IEFT-PP-1989-22 
Excitation of thermonuclear cone instabilities by toroidal 
equilibrium distributions of high-energy alpha particles in to- 
kamaks. 
DE91622076/GAR 150,571 PC A03/MF A01 
CTH-IEFT-PP-1990-17 
Electromagnetic and kinetic effects on the ion temperature 
radient mode. 
E91622077/GAR 
CTH-IEFT-PP-1990-18 
Current generation by -_— particles interacting with lower 


hybrid waves in TOKAMA\ 
DE91621997/GAR 150,570 PC A03/MF A01 
CTH-RF-73 


Selection and calibration of proton detectors for use in the 


TANSY neutron rometer. 

DE91622813/GA 150,783 PC A03/MF A01 
CTR-3-5-87-1126-4F 

Design Guide for Steel-to-Concrete Connections. 

PB91-198283/GAR 148,474 PC A04/MF A01 
CU/CSD-TR-91-1200 

Consistent Detection of Global Predicates. 

AD-A235 282/1/GAR 148,635 PC A03/MF A01 
CWwP-098 


Cagniard method in complex time revisited. 

DE91011042/GAR 150,068 PC A03/MF A01 
CWRU/DMS/TR-38 

Induction Time Approach to Surface Induced Crystallization 

in Polyethylene/Poly (e-Caprolactone) Melt. 

AD-A235 102/1/GAR 148,426 PC A03/MF A01 
DCA/JDSSC-SRS-1-90-VOL-4 

Software Requirements Specification for the Mapping and 

Graphic Information Capability (MAGIC). Volume 4. Geo- 


graphic Mapping CSCI. 
149,979 PC A03/MF A01 


148,691 PC A03/MF A01 


148,624 


150,572 PC A03/MF A01 


D-A235 275/5/GAR 
DCIEM-91-06 
Effectiveness of ice-Vest Cooling in Prolonging Work Toler- 
ance Time during Heavy Exercise in the Heat for Personnel 
Wearing Canadian Forces Chemical Defense Ensembles. 
AD-A235 273/0/GAR 148,147 PC A03/MF A01 
DCIEM-91-13 
Incentive Learnii 
AD-A234 976/9/ 
DE89012242/GAR 
Proceedings of the 1988 seminar on nuclear da’ 
DE89012242/GAR 150,676 PC A16/MF A02 
DE90000389/GAR 
Polymers as advanced materials for desiccant applications. 
Progress report for 1989. 
DE90000389/GAR 148,926 PC A05/MF A01 
DE90004490/GAR 
Tables and figures from JNDC Nuclear Data Library of fis- 


sion products, Version 2. 
150,677 PC A12/MF A02 


a, ich to Decision Ma 


149,711 PC h03/MF A01 


DE90004490/GAR 
DE90008002/GAR 


owe d cross section calculation system with simplified 
-format. Version 2, (SINCROS-1I). 
D 90008002/GAR 150,678 PC A04/MF A01 


DE90008017/GAR 
— of neutron nuclear data for (sup 3)He and (sup 


096008017/GAR 150,679 PC A03/MF A01 
DE90008 105/GAR 

Evaluation of = nuclear data for (sup 16)O. 

DE90008105/GAR 150,680 PC A03/MF A01 
DE90008106/GAR 


Measurement of double diff i 
sections at 14.1 MeV for Ca, Mn, Co and W. 
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cross 


DE90008106/GAR 
DE90008196/GAR 
Proceedings of the 1989 seminar on nuclear data 
DE90008196/GAR 150,682 PC Ate/MF A03 
DE90706011/GAR 
Optimalisatie en ontwerp van een pv/accu-systeem met 
back-upgenerator. (Optimization and design of a photovol- 
taic/accumulator _— with mn ig: r). 
DE90706011/GAR PC A04/MF A01 


DE90706012/GAR 
Koudeopsiag Wai 
Hoc. wom Brg ( 
Culembor: 


9). 

DE90706012/GAR 
DE90706013/GAR 

Toepassing van poederkoolviiegas in de wegenbouw. 

Aanleg van een demonstratieproject met poederkoolvii 

in Meg yen van een zwaar belast weeny penn (Appli- 

cation of pulverized coal fly ash in the road construction). 

DE90706013/GAR 148,470 PC A05/MF A01 
DE90706014/GAR 

Onderzoek naar de p ti 1 van lic icht drukva- 

ten enaccumulatoren. (Investigation of - perspectives for 

i htweight pressure vessels and batteries). 

DE90706014/GAR 148,835 PC A04/MF A01 

DE90706015/GAR 

Warmte-opsiag industrieterreinen. Knelpuntenstudie. 

(Heat storage on industrial areas). 

DE90706015/GAR 148,935 PC AO5/MF A01 
DE90706016/GAR 

Grafische automatisering: as bij _ruimtelijke 

ps conta A en ruimtelijk beheer. (PASCAUD: Passive solar in 


computer urban design). 

DE90706016/GAR 148,965 PC A10/MF A02 

DE90706017/GAR 
Evaluatie, aanbevelingen en toekomstverwachting met be- 
trekking totde toepassing van warmtereflecterende glas- 
soorten. (Evaluation, recommendations and expectations 
with regard to the application of heat reflecting glass 


types). 

DE90706017/GAR 148,185 PC A03/MF A01 
DE90706018/GAR 

Selectie van filters voor luchtverwarming en gebalanceerde- 

ventilatie voor woningen. (Selection of filters for air heaters 

and balanced ventilation systems for houses). 

DE90706018/GAR 148,928 PC A03/MF A01 
DE90706019/GAR 


Energieproject Deersum. (Energy project in Deersum, Neth- 
erlands). 


) 
DE90706019/GAR 
DE90706020/GAR 
Gebc lati VA114. Deel 2: Technische 


documentatie. (Building simulation a" VA114. Part 2). 

-DE90706020/GAR PC A06/MF A01 
DE90706021/GAR 

Gebouwsimulatie programma VA114. Deel 1: ey Eg 

documentatie. (Building simulation program VA114. Part 1). 

DE90706021/GAR 148,151 PC A07/MF A01 
DE90706022/GAR 

Perspectief van de stirlingmotor voor voertuig-aandrijving. 

(Perspective of the Stirling engine for vehicles). 

DE90706022/GAR 148,563 PC A04/MF A01 
DE90706023/GAR 

\solati . Overzicht van vijftien jaar energiebesparing in 

de woningbouw. (Insulation boom). 

DE90706023/GAR 148,152 PC AOS/MF A01 
DE90706219/GAR 

Proceedings of the a. European — conference on 

human decision making and manual control. 

DE90706219/GAR 148,134 PC A18/MF A03 
DE91000566/GAR 

Yucca Mountain Project bibii 

An update: Supplement 2, Add. 1 

DE91000566/GAR 
cipepenbenenen 

Development of a fluid friction control valve for pressure 

letdown in hot dirty gas streams. bny- report. 

DE91002044/GAI 48,881 PC A0S/MF A01 
DE91002045/GAR 

Techno-economic evaluation of the ROPE(copyright) proc- 


ess. 

DE91002045/GAR 148,882 PC AO5/MF A01 
DE91002053/GAR 

Thermal/chemical degradation of ceramic cross-flow filter 

materials. Phase 1, September 1988-November 1989. 

DE91002053/GAR 148,976 PC A21/MF A03 
DE91002062/GAR 

Srereenen of oil shale sh este asa ag asphalt addi- 

ie to reduce moistu image suscepti 

DE91002062/GAR 448,805 RC A03/MF A01 
DE91002065/GAR 

Studies on coal devolatilization and char reactivity under 


PFBC conditions. Final report. 
DE91002065/GAR 148,524 PC A07/MF A01 


DE91002134/GAR 
High e' copper ternary thin film solar cells. Final 
su tract “— March 1, 1987-July 31, 1990. 
DE91002134/GAR 148, PC A03/MF A01 


150,681 PC A04/MF A01 


Nederland BV te Culemborg. Haalbaar- 
Id storage at Wang Netherlands Inc. in 


148,927 PC A03/MF A01 





148,936 PC A07/MF A01 








January-June 1989. 


apna 


150,220 PC A03/MF A01 


DE91002135/GAR 


Shedding a new light on hazardous waste. 
DE91002135/GA' 149,148 PC A03/MF A01 


DE91002150/GAR 


SERI photovoltaic subcontract reports: Abstracts and docu- 
ment control information, 1 August-31 December 1990. 


Photovoltaic Ener, gy Program. 
DE91002150/GA 148,967 PC A03/MF A01 


DE91002151/GAR 


Photovoltaics: From the laboratory to the marketplace. 
DE91002151/GAR 148,968 PC A03/MF A01 


DE91002226/GAR 


Effect of alkaline additives on the performance of surfac- 
tant systems — to recover light oils. 
DE91002226/GA\ 150,062 PC A04/MF A01 


DE91002233/GAR 
Fluid diversion and sweep improvement with chemical gels 
A. = processes. Annual report, May 1, 1989-Apri 
DE91002233/GAR 150,063 PC A11/MF A02 
DE91003073/GAR 
Contributions to technical and economic aspects of high 


converters. 

DE91003073/GAR 150,287 PC A04/MF A01 
DE91002974/GAR 

Invited ancl contributed papers presented at the joint Var- 

enna-Lausanne international workshop on ‘theory of fusion 

plasmas’. 

DE91003074/GAR 
DE91005072/GAR 

Henge A ‘90. Accomplishments in technology transfer 


and its laboratories. 
DE91005072/GAR 147,742 PC A09/MF A02 
DE91007954/GAR 


Table of constants of the repeating functions for iodine and 
xenon calculation. 
DE91007954/GAR 


DE91007967/GAR 


Electrochemical abatement of pollutants NO(sub x) and 
SO(sub x) in a solid-oxide electrolyte reactor. Final report. 
DE91007967/GAR 148,977 PC A07/MF AO1 


DE91008201/GAR 


Performance evaluation of a novel erosion-resistant pump 
design. Final report. 
DE91008201/GAR 
DE91008202/GAR 

Partial oxidation of light alkanes in transition-metal ion con- 
taining zeolites. Final technical report for the period Sep- 
tember 15, 1986-September 14, 1989. 

DE91008202/GAR 148,883 PC A09/MF A01 


DE91008418/GAR 


Pilot-scale — of microbubble flotation. Final report. 
DE91008418/GAR 150,064 PC A15/MF A02 


DE91008737/GAR 
NO(sub x) and N(sub 2)O formation in pressurized fluidized- 


bed combustion tests. 
DE91008737/GAR 148,978 PC A03/MF A01 
DE91008931/GAR 
Natural Resources Information System for the State of 
a. Quarterly technical progress report, October 1, 


{90-December 31, 1990. 
bE91000001/ GAR 150,008 PC A03/MF A01 
DE91008973/GAR 


Mulled coal: A beneficiated coal form for use as a fuel or 
fuel intermediate. Final technical progress report No. 1, 
May 15, 1990-June 15, 1990. 
DE91008973 3/GAR 


DE91009052/GAR 


Hanford Engineer Works monthly report, August 1944. 
DE91009052/GAR 150,339 PC A05/MF A01 


DE91009316/GAR 
Iridium alloy clad vent set manufacturing qualification stud- 


ies. Draft. 

DE91009316/GAR 150,177 PC A03/MF A01 
DE91009428/GAR 

nga study in solid transport: Rheological behavior of 


dense suspension. Final r 4 

DE91009428/ GAR 148,898 PC A09/MF A01 
DE91009484/GAR 

Evaluation of gas-reburning and low NOx burners on a wall 

fired boiler. Technical progress report No. 1, October 1-De- 


cember 31, 1990. 
148,841 PC A03/MF A01 


150,551 PC A04/MF A01 


150,370 PC A14/MF A02 


148,896 PC A03/MF A01 


148,897 PC A03/MF A01 


DE91009484/GAR 
DE91009486/GAR 


Novel reactor confi is gas conversion to 
ya Quarterly os pA 1, 1990-December 31, 


bE91000486/GAR PC A03/MF A01 
DE91009495/GAR 

Obtai egy de variances from the treatment standards of the 

RCRA Land Disposal Restrictions. Environmental Guidance. 

DE91009495/GAR 49,098 PC A06/MF A01 
DE91009535/GAR 

Mulled coal: A beneficiated coal form for use as a fuel or 

fuel intermediate. Final technical progress report No. 2, July 

1, 1990-September 30, 1990. 

DE91009535/GAR 





148,899 


148,900 PC A03/MF A01 
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DE91009549/GAR 


Effect of reservoir depletion and pore pressure drawdown 
on in situ stress and deformation in the Ekofisk field, North 


Sea. 
DE91009549/GAR 150,065 PC A03/MF A01 
DE91009713/GAR 


Leen explosives (LOVEX) ‘for a war- 
vo Part 1, The p and of 
LOVEX formulations RX- 35-AQ, RX-35-AS, and Mx 

DE91009713/GAR 150,455 PC A03/MF A01 


DE91009847/GAR 
| wae _—_ in the vicinity of Fenton Hill, 1987 and 1988. 


Progress report. 
DE 1009847/GAR 150,039 PC A03/MF A01 
DE91009932/GAR 


Processing and mechanical properties of Ni3Al-based inter- 


metallic composites. 
DE91009932/GAR 149,425 PC A03/MF A01 
DE91009964/GAR 


Forest model of latent hardening and its application to poly- 


crystal deformation. 

DE91009964/GAR 149,426 PC A03/MF A01 
DE91010000/GAR 

Solid-surface luminescence analysis. Progress report, 1 


February 1990-14 January 1991. 
DE91010000/GAR 148,364 PC A03/MF A01 


DE91010022/GAR 


In situ Vitrification pny hazards analysis. 
DE91010022/GAR 150,221 PC A04/MF A01 


DE91010038/GAR 
Low assay residue processing 
River Plant. 
DE91010038/GAR 
DE91010047/GAR 


Safety assessment of the DOELAP Calibration Facility 


(Building 45). 
DE91010047/GAR 149,029 PC A04/MF A01 
DE91010049/GAR 


Improving ADP 2 and productivity. 
DE91010049/GA 149,295 PC A04/MF A01 
DE91010052/GAR 


How does one communicate 
people and environments.’. 
DE91010052/GAR 


DE91010056/GAR 


Conceptual geologic model and native state model of the 
Roosevelt Hot _ hydrothermal system. 
DE91010056/GAR 148,922 PC A03/MF A01 


DE91010059/GAR 


Analysis of reinjection 
DE91010059/GAR 


DE91010064/GAR 


Concrete pena overview. 
DE91010064/G. 


DE91010072/GAR 


Field screening procedures for determining the presence of 
volatile organic compounds in soil. 
DE91010072/GAR 149,199 PC A03/MF A01 


DE91010073/GAR 


Thermogravimetric experiments with titanium. 
DE91010073/GAR 48,525 PC A03/MF A01 


DE91010083/GAR 
ore. high-strength trailer designs for the GA-4/ 


DE91010083/GAR 150,189 PC A03/MF A01 
DE91010087/GAR 


Heat transfer en eee to severe accidents. 
DE91010087/GAR 149,061 PC AO3/ MF A01 


DE91010088/GAR 


Analytical methodology to predict the coating characteris- 
tics of plasma-sprayed ceramic powders. 
DE91010088/GAR 149, 352 PC A03/MF A01 


DE91010101/GAR 


Advances in industrial ones — 
DE91010101/GAR 


DE91010107/GAR 
encapsulated CS-137 sources as special and 


normal form. 
DE91010107/GAR 150,224 PC A03/MF A01 
DE91010110/GAR 


Hanford Site annual waste reduction report, 1 

DE91010110/GAR 149,100 
DE91010125/GAR 

Comparison of MAGIC and Diatom paleolimnological model 

hindcasts of lakewater acidification in the Adirondack 


region of New York. 
DE91010125/GAR 150,040 PC A07/MF A01 
DE91010130/GAR 
Determination of high t eep Pp 
pears ‘ cammmoan from pare caer See bl foadeaien- 


ation 
DE91010130/GAR 149,329 PC A03/MF A01 
DE91010132/GAR 


Sen monitoring challenges on the Oak Ridge Res- 
De91010132/GAR 149,149 PC A03/MF A01 





at the S h 





150,222 PC A03/MF A01 


‘isolation of wastes from 


149,099 PC A03/MF A01 


itegies for The G 
148,923 PC A03/MF A01 





150,223 PC A03/MF A01 


eS A04/MF A01 


Pe. A04/MF A01 





DE91010133/GAR 
Temperature dependence of the thermal conductivity of 
DE91010133/GAR me 150,151 PC A03/MF A01 
DE91010141/GAR 
Attic testing at the Roof Research Center: Initial results. 
DE91010141/GAR 148,153 PC A03/MF A01 
DE91010157/GAR 


Modeling 1 acm grain boundary segregation in 


stainless 

DE91010157/GAR 149,409 PC A03/MF A01 
DE91010199/GAR 

Understanding and managing corrosion in nuclear power 


DE91010199/GAR 150,288 PC A03/MF A01 
DE91010202/GAR 
Environmental Researc! 
DE91010202/GAR 
DE91010208/GAR 
C-14 release and Sossens from a nuclear waste repository 


in an unsaturated medium. 
DE91010208/GAR 149,062 PC A03/MF A01 
DE91010211/GAR 


Transient diffusion of radionuclides from a cylindrical waste 


solid into fractured porou: 6 
DE91010211/GAR 149,063 PC A03/MF A01 
DE91010216/GAR 


hh Program 1989 annual report. 
149,200 PC A03/MF A01 


and performance confirmation at 
icabiy of geophysi y dgi- 
thods 





" 150,225 PC A03/MF AO1 


cal, and geoc! 

DE91010216/GAR 
DE91010219/GAR 

Hydrologic characterization of fractured rocks: An interdisci- 


plinary waa 
DE91010219/GA 
DE91010226/GAR 


lectroca' for oxygen electrodes. Final report. 
148,365 PC A04/MF A01 


150,226 PC A10/MF A02 


E talysts 

DE91010226/GAR 
DE91010227/GAR 

= 4 = in-situ 


in non-aqueou 
Dest 01 02271 GAR 


DE91010233/GAR 
Manufacturing sector carbon dioxide emissions in nine 
OECD countries 1973-87: A Divisia index deco to 
poy in fuel mix, emission coefficients, industry struc- 
ture, energy intensities, and international structure. 
DE91010233/GAR 148,979 PC A04/MF A01 
DE91010237/GAR 


Comparison of three physiologically-based pharmacokinetic 
in. 


models of benzene di 
DE91010237/GAR 149,707 PC A03/MF A01 
eee 


| studies of lithium fluoride surfaces. 
Desio1 44/GAR 149,330 PC At A05/MF A01 


DE91010256/GAR 
pet By eomeny and mechanisms of fracture in B2 


mpou' ress r 
DE91010256/6, R 149,427 PC A03/MF A01 
DE91010262/GAR 
Aromatics oxidation and soot formation in flames. Progress 
report for year re 15 August 1990. 
DE91010262/GA 148,526 PC A03/MF A01 
DE91010277/GAR 
ment of a molecular mechanics force field for 
clays. 1, and ir spectrum of kaolinite. 
DE91010277/GAR 148,367 PC A03/MF A01 
DE91010279/GAR 


Sputtering of molecules from -_ CdS, and FeS2. 

DE91010279/GAR 149, 410° mec A03/MF A01 
DE91010281/GAR 

Spectrometric characterization of purified C60 and C70. 

De91010281/GAR 149,323 PC AO3/ME A01 
DE91010262/GAR 


Studies of the passive film 
is solvents. Final report. 
148,366 PC A03/MF A01 





Chemical phase separation in — iron-chromium alloys. 
DE91010282/GAR 149,393 PC A03/MF A01 


DE91010283/GAR 
Research and development for DOE environmental restora- 


tion and waste manai 
DE91010283/GAR 149,101 PC A03/MF A01 
DE91010284/GAR 
ARCHIE: A tool for ee atl dialog. 
DE91010284/GAR 149,201 PC A03/MF A01 
DE91010296/GAR 
Evaluation of the Guided Wave Mode! 200 Scanning Spec- 
trophotometer for plutonium (VI) determination 
DE91010296/GAR 148,237 PC A03/MF A01 
DE91010298/GAR 
Enriched chromium neutrino source for GALLEX. 
DE91010298/GAR 150,167 PC A05/MF A01 
DE91010299/GAR 
Ten Thousand Years of Solitude. On Inadvertent Intrusion 
into the Waste Isolation Pilot Project Repository. 
DE91010299/GAR 150,227 PC A04/MF A01 


DE91010314/GAR 


Integrity of neutron-absorbing components of LWR fuel sys- 
tems. 


DE91010553/GAR 


DE91010314/GAR 
DE91010318/GAR 

BA85: A Bence-Albee oxide analysis routine with mineral 

DE91010318/GAR 148,238 PC A0S/MF A02 
DE91010355/GAR 


Loss of shutdown 
DE91010355/GAR 


DES10102908/GAR 
| and cc 


pono 

DE91010356/GAR 

DE91010362/GAR 
West Valley low-level radioactive waste site revisited: Mi- 


Desioress2 Gan cei 


149,064 PC A03/MF A01 
DE91010363/GAR 


Application of best available science to the regulatory proc- 

wa Progress report, (February 1, 1 january 31, 

DE91010363/GAR 149,065 PC A03/MF A01 
DE91010367/GAR 

Textured growth processing of HTSC in the Y-Ba-Cu-O 


system. 
DE91010367/GAR 149,331 PC A03/MF A01 
DE91010375/GAR 
ALARA aphy of selec at Department of Energy facilities: Bibli- 
selected readings in radiation protection and 
DES1010375/GAR 
DE91010392/GAR 
Effects of elastic ani 
termetailic compounds. 
DE91010392/GAR 
DE91010396/GAR 
Supported a complexes: Surface chemistry, 
, and catalysis. Annual technical report for 


148,369 PC A03/MF A01 


150,340 PC A04/MF A01 


in during -_ refueling. 
50,289 PC A03/MF A01 





p ion studies of polar solvation. 
148,368 PC A03/MF A01 


150,190 PC AQ4/MF A01 





| behavior of in- 
149,428 PC A03/MF A01 


py on 


April 1, 1991. 

DE91010396/GAR 
DE91010427/GAR 

Improvements in thorium uranium separation in the Acid- 

Thorex process. 

DE91010427/GAR 150,341 PC A02/MF A01 
DE91010455/GAR 

Thermal storage technical progress report, April 

1989-March 1300, 

DE91010455/GAR 148,937 PC A04/MF A01 
DE91010466/GAR 


Plate motion and deformation. — of the 
DE91010466/GAR ‘50,009 


meine careptaripn 


A0a/ MF A01 


I d lead-acid batteries 

for — aoe an oon report, May 2, 1989- 

May 1, 1990. 

0£01010483/GAR 148,836 PC A04/MF A01 
DE91010499/GAR 

Equilibrium and volumetric data and model development of 

coal fluids. (Progress) report, October 1, 1990-January 15, 

1991. 

DE91010499/GAR 148,884 PC A03/MF A01 
DE91010542/GAR 

Synthesis of model compounds for coal liquefaction re- 

search. Quarterly report No. 2, September 21, 1990-De- 


cember 20, 1990 
148,885 PC A03/MF A01 





DE91010542/GAR 
DE91010544/GAR 

Novel approach to highly dispersing catalytic materials in 

coal for gasification. Fifth quarterly report, October 1, 1990- 

DEDTO1OS44/GAR 148,886 PC A03/MF A01 
DE91010547/GAR 

Optical gy of flyash. Quarterly report, October 1-De- 


cember 31, 1990. 
DE91010547/GAR 148,527 PC A04/MF A01 
DE91010548/GAR 
Transformations of inorganic coal constituents in combus- 
tion systems. Quarterly report No. 9, October-December 
1988. 
DE91010548/GAR 148,528 PC A04/MF A01 
DE91010549/GAR 
Transformations of inorganic coal constituents in combus- 
tion systems. Quarterly report No. 10 for the period January 


to March 1989. 
DE91010549/GAR 148,529 PC A08/MF A01 
DE91010551/GAR 


Transport of hea 


composite report, 
DE91010551/GAR 
DE91010552/GAR 
Determination of flow-regime boundaries =e cohesive parti- 
cles. Quarterly report, March 20-June 19, 1990. 
DE91010552/GAR 148,901 PC A03/MF A01 


DE91010553/GAR 


Proof of concept and Seen be mony empath of high 

gravity batch type |. Quar- 
try technical progress ae : Sane 21, nt) ‘to De- 
ember 20, 1990. 


metals in process wastewaters. Final 
tember 1, 1989-November 30, 1990. 
149,150 PC A03/MF A01 
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DE91010553/GAR 
DE91010561/GAR 
Effects of catalytic mineral matter on CO/CO2 ratio, tem- 
perature and burning time for char eo Quarterly 
progress report No. 5, October-December 1 
BES1010561/GAR 148,530 BC A03/MF A01 
DE91010562/GAR 
High temperature ceramic ee reactors for coal 
— upgrading. ~—v report No. 5, September 21, 
ber 20, 19! 


1990- 

DE91010562/GAR 148,269 PC A03/MF A01 
DE91010563/GAR 

High temperature ceramic membrane reactors for coal 

liquid upgrading. Quarterly report 4 research period, June 

21, 1990-September 20, 1990. 

DE91010563/GAR 148,270 PC A03/MF A01 
DE91010564/GAR 

Computerized Utilities Energy Monitor and Contro! System. 

Foreign trip report, March 2-16, bap 
149,875 PC AN3/MF A01 


148,902 PC A03/MF A01 


eig! 
DE91010564/GAR 

DE91010574/GAR 
Monitoring incinerator emissions from eg sites using 
Fourier transform infrared spectroscopy (FTIR). 

148,980 PC A03/MF A01 


DE91010574/GAR 
DE91010576/GAR 
Oxidation of molten fuel simulant drops under film boiling 


conditions. 
DE91010576/GAR 150,342 PC A03/MF A01 
DE91010586/GAR 


Optimum silica flour-bentonite mixture for an engineered 


barrier. 

DE91010586/GAR 149,066 PC A03/MF A01 
DE91010591/GAR 

Tags for CFE verification. 

DE91010591/GAR 
DE91010592/GAR 

Relation of Hertzian contact pressure to friction behavior of 

self-lubricating boric acid films. 

DE91010592/GAR PC A03/MF A01 


DE91010595/GAR 
Characterization of YBCO superconductor sintered in CO2- 


containing atmosphere. 
150,606 PC A03/MF A01 


149,930 PC A03/MF A01 
149,405 


DE91010595/GAR 
DE91010596/GAR 
Preparation and characterization of YBa2Cu4O8 supercon- 


ductor. 
DE91010596/GAR 149,332 PC A03/MF A01 
DE91010600/GAR 


Potential impact on socio-economic groups of rising energy 


prices due to the Kuwaiti crisis. 
DE91010600/GAR 148,903 PC A03/MF A01 


DE91010602/GAR 
Images of a place and vacation preferences: Implications of 
the 1989 surveys for assessing the economic impacts of a 
nuclear waste repository in Nevada. 
DE91010602/GAR 150,228 PC A04/MF A01 
DE91010605/GAR 
Major sociocultural impacts of the Yucca Mountain high- 
level nuclear waste repository on nearby rural communities. 
DE91010605/GAR 150,229 PC A09/MF A01 
DE91010607/GAR 
Evaluations of Yucca Mountain survey findings about the 
attitudes, opinions, and evaluations of nuclear waste dis- 
posal and Yucca Mountain, Nevada. 
DE91010607/GAR 150,230 PC A04/MF A01 
DE91010609/GAR 
Low temperature swelling of Argonne Premium Coal Sam- 
ples: Effect on pore structure. 
DE91010609/GAR 
DE91010611/GAR 
Risk-induced social impacts: The effects of the proposed 
nuclear waste repository on residents of the Las Vegas 


metropolitan area. 
DE91010611/GAR 150,231 PC A06/MF A01 


DE91010612/GAR 
Annotated eoeety of the physical data of Rainier Mesa 


and Yucca Mountai 
150,232 PC A04/MF A01 


148,904 PC A03/MF A01 


DE91010612/GAR 
DE91010617/GAR 

Enhanced research program on the long-ra 

fects of increased atmospheric carbon dioxi 

ation. 1988 Annual report. 

DE91010617/GAR 
DE91010619/GAR 

Report to the Secretary of Energy on ozone-depleting sub- 

stances: An analysis of the energy and economic effects of 

phasing out certain organic chlorine and bromine products. 

DE91010619/GAR 148,981 PC A04/MF A01 
DE91010620/GAR 

Theoretical studies of hydrocarbon combustion chemistry. 

Annual progress report. 

DE91010620/GAR PC A03/MF A01 
DE91010622/GAR 

Transformation of organic amines by transition metal clus- 

ter compounds. Progress report, 1990-1991. 

DE91010622/GAR 148,264 PC A03/MF A01 
DE91010628/GAR 

Overview of DOE's field screening technology development 

activities. 


OR-26 


e climatic ef- 
: A continu- 


148,047 PC A03/MF A01 


148,531 


VOL. 91, No. 18 


DE91010628/GAR 
DE91010635/GAR 
Supplement analysis of transuranic waste characterization 
and repackaging activities at the Idaho National Engineer- 
ing Laboratory in support of the Waste Isolation Pilot Plant 


test program. 
DE91010635/GAR 149,067 PC A04/MF A01 
DE91010638/GAR 
Surface Water Interim Measures/Interim Remedial Action 
Plan/Environmental Assessment and ision Document 
for South A eh Creek Basin (Operable po No. 2). Public 
ment 


Comi Summary: Final report. 
DE91010638/ AA 149,151 PC AQS/MF A01 
DE91010650/GAR 


Nuclear waste 


counties. 

DE91010650/GAR 
DE91010658/GAR 

Fast, high-resolution x-ray microfluorescence et 

DE91010658/GAR 148,239 PC A03/MF A01 
DE91010676/GAR 

German attitudes toward SNF and their impact on US ne- 


Beo1010076/GAR PC A03/MF A01 
DE91010681/GAR 

Findings of the ESF Alternatives o~. 

DE91010681/GAR 150,234 
DE91010683/GAR 

— of HgCdTe. Part 2, Conduction-diffusion model and 


numerical implementation. 
DE91010683/ GAR 149,429 PC A03/MF A01 
DE91010687/GAR 


Licensed reactor nuclear safety criteria applicable to DOE 


reactors. 
DE91010687/GAR 150,290 PC A10/MF A02 
DE91010693/GAR 
Design and control of energy efficient drying processes with 
specific reference to foods. Quarterly report, July 1, 1988- 


tober 1, 1988. 
DE91010693/GAR 147,926 PC A03/MF A01 

DE91010698/GAR 
ign and control of energy efficient drying processes with 
specific reference to foods. Milestone 6: A detailed summa- 
ry report on the status of all work performed to date in 


Tasks 10-14. 
DE91010698/GAR 147,927 PC A07/MF A01 
DE91010699/GAR 
po transfer and thermal stress analyses of the multilay- 
herical fuel particles of a particle bed space nuclear 


£91010699/GAR 150,178 PC A13/MF A02 
DE91010701/GAR 

Separation techniques for auto shredder residue. 

DE91010701/GAR 149,103 PC A03/MF A01 
DE91010704/GAR 

~~ of the basis for the competitiveness of =y Rhizo- 

im japonicum) in the nodulation of soybean. Fina 

DEDIOTOTOA/GAR 149,657 PC aos/M A01 

DE91010718/GAR 


Proceedings of waste Hynne minimization and utilization in- 
technology exchange. 


148,878 PC A06/MF A01 


149,102 PC A03/MF A01 





it: A comparative analysis of six 


150,233 PC A11/MF A02 


149,931 


PC AO5/MF A01 





Volume 2, General industrial. 

DE91010718/GAR 
DE91010720/GAR 

Distribution of moisture beneath a two-dimensional surface 

source. Yucca Mountain Site Characterization Project. 

DE91010720/GAR 150,140 PC A04/MF A01 
DE91010721/GAR 

Tunnel detection using a surface line current and borehole 

electromagnetic field measurements. 

DE91010721/GAR 150,066 PC A03/MF A01 
DE91010723/GAR 

Radiation shielding requi 

missions. 

DE91010723/GAR 
DE91010724/GAR 

Cute of HgCdTe. Part 1, 

values. 

DE91010724/GAR 
DE91010726/GAR 

Biosynthesis and assembly of cell wali polysaccharides in 

cereal grasses. Progress report. 

DE91010726/GAR 
DE91010728/GAR 

Macrocyclic ligands for uranium complexation. Progress 

rt 


report. 

DE91010728/GAR 148,283 PC A03/MF A01 
DE91010731/GAR 

Kit fox experimental studies at the Naval Petroleum Re- 


serves in California. 
150,104 PC A03/MF A01 





for manned deep space 
151,045 PC A03/MF A01 


Thermophysical property 
149,430 PC A03/MF A01 


149,530 PC A03/MF A01 


DE91010731/GAR 
DE91010735/GAR 


Environmental monitoring at designed geopressured-geo- 
pa een well sites, Louisiana and Texas. Quarterly status 


report, January-March, 1991. 
DE91010735/GAR 148,924 PC A03/MF A01 


DE91010741/GAR 
Mechanical properties and en of seal-forming litholo- 


. Technical progress report No. 1, September 15, 1990- 
arch 15, 1991. 


DE91010741/GAR 
DE91010742/GAR 

PEPICO studies of ion dissociations: The structure and 

heats of formation of ions, molecules, and free radicals. 


Research report, 1988-1990 
148,284 PC A03/MF A01 


150,010 PC A04/MF A01 


DE91010742/GAR 
DE91010744/GAR 


Research in theoretical physics. 
DE91010744/GAR 


DE91010748/GAR 


Development of aquifer microcosms and in situ methods to 
test the fate and function of p 
nisms. Progress ri 
DE91010748/GAR 


DE91010750/GAR 
Nuclear magnetic resonance imaging of green-state ceram- 


Ics. 
DE91010750/GAR 149,333 PC A03/MF A01 
DE91010751/GAR 


apenas evacuation modeling: A state-of-the-art review. 
E91010751/GAR 151,167 PC A04/MF AO1 
DE91010752/GAR 


Applicability of environmental laws to the remedial investi- 

—= and cleanup of a site at — Air Station Fallon, 
levada. HAZRAP: Navy remedial action investigation feasi- 

bility study (Ai ere. 

DE91010752/GA\ 149,104 PC A03/MF A01 


DE91010753/GAR 

MRS transfer facility feasibility study. 

DE91010753/GAR 150,235 PC A03/MF A01 
DE91010755/GAR 


Risk-based priorities for inspection of nuclear pressure 
boundary components at selected LWRs. 
DE91010755/GAR 150,299 PC A03/MF A01 


DE91010759/GAR 
Applications of neutron reflectivity: Polymers and magne- 
tism. 
DE91010759/GAR 148,442 PC A03/MF A01 
DE91010760/GAR 
Study of p 
bed combustors. 
DE91010760/GAR 
DE91010762/GAR 


Assessing impacts on biological resources from site char- 
acterization activities of the —_ Mountain Project. 
DE91010762/GAR 149,068 PC A03/MF A01 


DE91010763/GAR 


Reclamation program for the Yucca Mountain Project. 
DE91010763/GAR 150,141 PC A03/MF A01 


DE91010764/GAR 
Kit fox population trends at the Naval Petroleum Reserves 


in California 
150,105 PC A03/MF A01 


150,683 PC A03/MF A01 





v ov ba 


149,658 PC A03/MF A01 





ing metal ge in fluidized 


148,842 PC A03/MF A01 


DE91010764/GAR 
DE91010766/GAR 

Application of geographic information system for emergen- 

cy ever ey y 

DE91010766/GAR 150,292 PC A03/MF AO1 
DE91010773/GAR 

Use of force transd' in ipulator control. 

Part 2, faa tn mg 

149,296 PC A03/MF A01 





DE91010773/GAR 
DE91010774/GAR 


Investigation of the bases for use of the K(sub Ic) curve. 
DE91010774/GAR 150,293 PC A03/MF A01 


DE91010775/GAR 
Summary of the low upper shelf toughness safety margin 


issue. 

DE91010775/GAR 150,294 PC A03/MF A01 
DE91010776/GAR 

Radio frequency biological hazards and measurement tech- 


nique: 

DE91010776/GAR 149,738 PC A03/MF A01 
DE91010777/GAR 

Non-destructive monitoring of microbial biofilms at solid- 

liquid interfaces using on-line devices. 

DE91010777/GAR 149,411 PC A03/MF A01 
DE91010783/GAR 

Assessment of Weatherization Assistance Program needs 

for improved residential measure selection techniques. 

DE91010783/GAR 48,948 PC A04/MF A01 
DE91010784/GAR 

Criticality analyses performed to support amendment of 


HFIR fresh fuel container. 
DE91010784/GAR 150,191 PC A03/MF A01 
DE91010787/GAR 


Fiber-sensor design for turbine engines. 
DE91010787/GA\ 148,547 PC A03/MF A01 
DE91010791/GAR 


Protection against UVA-induced photooxidative damage in 
— cell lines expressing increased levels of metal- 


lothio 
DE91010791 /GAR 149,739 PC A03/MF A01 
DE91010792/GAR 


Effect of ionizing radiation on the waste package environ- 
ment. 
DE91010792/GAR 150,236 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


DE91010794/GAR 


Mach 





P ion of glass reaction: Input to kinetic 


model development 

DE91010794/GAR 149,334 PC A03/MF A01 
DE91010795/GAR 

Parallelization of an adaptive multigrid algorithm for a class 


of flow ; 

DE91010795/GAR 150,499 PC A03/MF A01 
DE91010807/GAR 

a control, fluctuations, - transport in low-colli- 


plasmas in the ATF Torsa 
DE91010807/GAR 150,552 PC A03/MF A01 


DE91010811/GAR 


Coupling to by st fibers. 
DE91010811/ AR 


DE91010813/GAR 


Potential role of maglev in short- = airline operations. 
DE91010813/GAR 164 PC A03/MF A01 


DE91010820/GAR 
Recovery following a chemical weapons stockpile disposal 
program accident. Offsite planning and preparedness as- 
£91010820/GAR 149,835 PC A03/MF A01 

DE91010821/GAR 
ler simulation of jet penetration and fluid mixing in a 


Comput 
channel flow with cross-stream jets. 
DE91010821/GAR 148,843 PC A03/MF A01 


DE91010822/GAR 
— permits for - bea © control: Implications 


economies and public util 
best '10822/GAR 148, 49. PC A03/MF A01 
DE91010823/GAR 


Uniform field laser illuminator for remote sensii 
DE91010823/GAR 150,532 ' PC 
DE91010824/GAR 


Is cepstrum averaging applicable to circularly polarized 


electric-field data. 
DE91010824/GAR 149,822 PC A03/MF A01 
DE91010829/GAR 


Alternatives to land disposal of solid radioactive mixed 
wastes on the Hanford Site. 
DE91010829/GAR 150,237 PC A05/MF A01 


DE91010835/GAR 
Pre-test analysis of a pipe system for high-level vibration 


response and failure. 
DE91010835/GAR 150,295 PC A03/MF A01 
DE91010836/GAR 
Airborne source-term modeli 
storage practices of Hanford 
using AIRSOURCE model. 
DE91010836/GAR 
DE91010837/GAR 
Multi-dimensional modeling of unsaturated flow in the vicini- 
¥ of exploratory shafts and fault zones at Yucca Mountain, 
jevada. 


DE91010897/GAR 150,011 PC A03/MF A01 
DE91010845/GAR 

Hanford Site annual 

Part 2: Waste mai 

waste: Calendar year 1 

DE91010845/GAR 
DE91010850/GAR 

h y of electre 

1986-August 1990). 

DE91010850/GAR 
DE91010852/GAR 


150,531 PC A03/MF A01 


(03/MF A014 


of past and future interim 
ite waste treatment facilities 


148,982 PC A03/MF A01 


waste report. Volume 3, 
t facility report, Dangerous 


149,105 PC A15/MF A02 





ly Final report, (July 
148,370 PC A03/MF A01 


Conceo' t-90 pt hot, 
DESIO108S2/GAR 
DE91010854/GAR 
Progress in light ion fusion. 
DE91010854/GAR 
DE91010857/GAR 
Thermal nuclear pulse simulation at the National Solar 
hermal li 


Test Facility. 
DE91010857/GAR 150,182 PC A03/MF A01 
DE91010860/GAR 


UGT low level — conditioning ae 
DE91010860/GAR 150, 183 


DE91010863/GAR 
Progress in informal information management: The Central 


Technical File. 
149,260 PC A03/MF A01 








9 module. 
148,969 PC A03/MF A01 


150,684 PC A03/MF A01 


PC ‘A03/MF AO1 


DE91010863/GAR 
DE91010867/GAR 


Reactive metal brazing of a nitride. 
DE91010867/GAR 19,366 PC A03/MF A01 


DE91010871/GAR 
Overview of the CONTAIN severe accident containment 


analysis . 
DE91010871/GAR 150,296 PC A03/MF A01 
DE91010873/GAR 


Generalized product-test-data = model. 
DE91010873/GAR 149,261 PC A03/MF A01 


DE91010874/GAR 
Effect of the grid system on heat transfer computations for 
lo 


ws. 
O91010074/GAR 147,768 PC A03/MF A01 


DE91010875/GAR 

Grid (a-orgaiaa in low Reynolds number hypersonic continu- 

um \ 

DE91010875/GAR 151,052 PC A03/MF A01 
DE91010881/GAR 

Burnout heat flux with rib contact. 

DE91010881/GAR 150,297 PC A03/MF A01 
DE91010882/GAR 

Reprocessing of power reactor fuels. Eleventh quarterly 


‘ess report, il 1, oe 1960. 
Be81010882/GA 


50,343 PC A03/MF A01 

DE91010883/GAR 

Electronic connection. 

DE91010883/GAR 
DE91010884/GAR 

Borehole completion 

aquifier-monitori 

DE91010884/GA' 
DE91010885/GAR 

Pg ny clean and fuel efficient automobiles. Foreign 
ip report, March 24-March 29, 1991. 
DE9101088 5/GAR 151,132 PC A03/MF A01 
oeei01008/aAR 

Screening dynamic evaluation of SRS cooli 

DE91010898/GAR 150,298 
DE91010902/GAR 

Procedures for peer review 

DE91010902/GAR 
DE91010904/GAR 

Waste minimization in the oil and gas exploration and pro- 


duction indus! — 

DE91010904/GAR 149,106 PC A03/MF A01 
DE91010905/GAR 

Spent fuel stora 

DE91010905/GAR 
DE91010908/GAR 

Ne map ny forces, and power requirements for an oscillat- 


flow ICF reactor. 
D 91010908/GAR 150,152 PC A03/MF A01 
DE91010910/GAR 
Support for the d f the p | access-con- 
trol and securi ar meme system (PASS). Final report. 
DE91010910/GAR 149,276 PC A03/MF A01 
DE91010913/GAR 
Antiproton production for Tevatron. 
DE91010913/GAR 150,685 PC A03/MF A01 
DE91010914/GAR 
Femtosecond studies of surface electron transfer process 
at semiconductor interfaces. Final report, September 1, 


1985-October 31, 1 

DE91010914/GAR PC A03/MF A01 
DE91010917/GAR 

Kinetics of coal conversion to — products. Quarterly 

r , October 1, 1990-March 31, 199 

DE91010917/GAR 148,887 PC A03/MF A01 
DE91010918/GAR 

Glass melter off-gas areas pluggages: Cause, signifi- 

‘emediation. 


cance, and ri 
DE91010918/GAR 150,239 PC A04/MF A01 
DE91010921/GAR 
Interf it techniques in double-diffusive 
— Technical progress report, February 1, 1985-Janu- 
986. 
5%01610021/GAR 149,248 PC A03/MF A01 
0E91010822/GAR 


149,262 PC A03/MF A01 


and seal testing for bs ma oor 
wells in the 300-FF-5 
149,152 PC AO /ME A01 


water line. 
A03/MF A01 


assessments. 
147,743 PC A03/MF A01 


requirements, 1990-2040. 
150,238 PC A09/MF A02 





148,371 








in radiation = to DNA. 

Progress report, pee 15, 1988-October 1 

DE91010922/GAR 149,740 ° PC A03/MF A01 
DE91010926/GAR 

Instrumental development of novel detection ns for 

liquid chromatography and capillary electrophoresi 

DE91010926/GAR 148,240 PC A09/MF A01 
pene ep 


of an ad\ d, conti mild gasification 
d 1 of co-prod 


7 techni- 
October-December 1 
148,888 oC A03/MF A01 








process for the p 
cal progress report, 
DE91010928/GAR 


DE91010929/GAR 
oe. Ridge National Laboratory Institutional Plan, FY 1991-- 


DE91010929/GAR 
DE91010933/GAR 
Reduce uncertainty in projection of future sea-level change 


due to ice wastage. Final report. 
DE91010933/GAR 150,398 PC A03/MF A01 


DE91010935/GAR 
Chemi nm and reactions studies on well-characterized 
bimetallic and alloy surfaces. Final report. 
DE91010935/GAR 149,431 PC A03/MF A01 
DE91010936/GAR 
Mechanism of switching from an acidogenic to butanol-ace- 
tone baat oa by Clostridium rg ages Technical 


progress report, April 15, — 14, 
DE 1010980/GAN 49,501 OG A03/MF A01 


DE91010939/GAR 


Cellular morphometry of the bronchi of human and dog 
lungs. Final report, April 1, 1988-March 31, 1991. 


147,744 PC A10/MF A02 


DE91011026/GAR 


DE91010939/GAR 
DE91010940/GAR 
Alternative schemes for Ashley P of chilled water and co- 


lor pr 
ae of electricity at Ashi 
E91010940/GAR 148,844 PC A09/MF A01 


DE91010947/GAR 
Practical noise control in electronic systems. 
DE91010947/GAR 148,825 PC AOS/MF A01 
DE91010948/GAR 


149,741 PC A03/MF A01 


Technical support of plasma flow switch development for 
TRAILMASTER. Final report. 
DE91010948/GAR 148,826 PC A04/MF A01 


DE91010951/GAR 
= | Ae od ae on waste management and envi- 


ings. 
Deoto109517 7cAR- 149,107 PC A16/MF A02 
DE91010968/GAR 
Dissolution characteristics of mixed UO(sub 2) powders in 


J-13 water under saturated 
DE91010968/GAR 149,069 PC A03/MF A01 
DE91010971/GAR 


Evaluation of NRC maintenance team inspection reports for 


De91810079 GAR 150,299 PC A03/MF A01 
DE91010972/GAR 


Liquid Annular Reactor System —_ Propulsion. 
DE91010972/GAR .179 PC A03/MF AO1 
DE91010974/GAR 
positron studies of hydrogen activation/passivation on 
SiO2/Si(100) interfaces. 
DE91010974/GAR 150,607 PC A03/MF A01 
DE91010977/GAR 
CONTAIN analysis of hydrogen distribution and combustion 
in PWR dry containment 
DE91010977/GAR 
Yip ot 
Qu imidi Lory} ° DNA from UVB-irradiat- 


ed alfalfa hal odioaye sativ Age 
DESTO1OOTe/GAR a 742 A03/MF A01 
150,456 PC A03/MF A01 





150,371 PC A03/MF A01 





DE91010983/GAR 
Ferrocyanide safety s' 
DE91010983/GAR 

DE91010985/GAR 
Hanford Environmental 


Monthly report. 
DE91010985/GAR 
DE91010995/GAR 
DOE-OTM Tril 
July-September 1 
DE91010995/GAR 
DE91011005/GAR 
Modifying K(sup + )/Na(sup + ) discrimination in salt- 
stressed wheat containing individual chromosomes of a 
salt-tolerant (ital Lophopyrum). Progress report. 
DE91011005/GAR 147,873 PC A03/MF A01 


DE91011006/GAR 
— drum Mt generation sampling program at Rocky 


Desir! GAR 150,240 PC A03/MF A01 
ae 1008/GAR 


Dose Reconstruction Project. 
149,070 PC A04/MF AO1 


Program quarterly progress report, 
149,311 PC AQ9/MF A02 


ealth risks from exposure to tritium. 
DEO1011008/GAR 149,743 PC AOS/MF A014 
DE91011011/GAR 
Airflow measurement techniques applied to radon mitigation 


problems. 

DE91011011/GAR PC A03/MF A01 
DE91011015/GAR 

Commercial spent nuclear fuel shipments in the United 


States, 1964-1987. 
DE91011015/GAR 150,241 PC A03/MF A01 
DE91011020/GAR 


Low dose neutron late effects: Cataractogenesis. Progress 
1992. 


report, July 1, 1991-June 30, 
DE91011020/GAR 149,744 PC A03/MF A01 
DE91011022/GAR 


Scintillation materials for medical applications. Progress 

report, July 1, 1990-January 30, 1991. 

DE91011022/GAR 148,126 “PC A03/MF A01 
DE91011023/GAR 

Closed-loop digital control of nuclear reactors characterized 


by spatial dynamics. Final report. 
DE91011023/GAR 150,300 PC A17/MF A03 
DE91011024/GAR 


in, fabricate, and provide engineering support for ra- 
Gone iosotope thermoelectric ators ior" NASA’S CRHF 
AND CASSINI missions. i-annual technical progress 
report, 11 January-31 March 1991. 
DE91011024/GAR 150,180 PC A03/MF A01 


DE91011925/GAR 
Alpha particle effects on MHD ballooning. Final report, June 


1, 1989-May 31, 1990 
DE91011025/GAR 150,553 PC A03/MF A01 
DE91011026/GAR 


— state electrochromic ‘smart’ windows. Final report, 


May 1, 1987-August 31, 1990. 
DE81011026/GAR 148,857 PC A03/MF AO1 
OR-27 


149,071 


September 15, 1991 
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DE91011030/GAR 
Shelf a particulates/transport in continental margin 
waters. ess fi ’ 
DE91011030/GAR 150,399 PC A04/MF A01 
DES1011031/GAR 
Metabolism of h h philic bacteria. 


by 
I 1988-June 1990. 
DE91011031/GAR 149,532 PC A03/MF A01 
DE91011033/GAR 


eneieieaess of sp of ond one Getitnna Se lor increased re- 
covery and characterization of oil and gas carbonate reser- 
voir ity. report), January 1, 1991- 
March 31, 1991. 
DE91011033/GAR 150,067 PC A03/MF A01 
DE91011038/GAR 
foe ae —— source for BNCT. Progress report and 


DE9101 1036/GAR 149,573, PC AOS/MF A01 
DE91011042/GAR 





Copies method in complex time revisited. 
DE91011042/GAR 150,068 PC A03/MF A01 
DE91011045/GAR 
Hydrologic characterization of the unconfined aquifer at the 
General Motors Harrison Division Plant, Tuscaloosa, Ala- 
DE91011045/GAR 150,041 PC A03/MF A01 
DE91011046/GAR 


UPD: A portable version-control 
DE91011046/GAR 
DE91011047/GAR 


pri 
140,636 PC A03/MF A01 


Distributed space platforms for remote sensing. 
DE91011047/GAI 150,134 PC A03/MF A01 
DE91011049/GAR 
Characterization of the Hanford Site and envir 
DE91011049/GAR 149,072 PO AD ‘(A09/MF A01 
“iain ae 


open A busy man’s LaTeX. Part 1, An ov 
9101 1080/GAR 148,637 PC Aoa/MF ‘A01 


DE91011051/GAR 
Two sensors for distributed satellite platforms. 
DE91011051/GAR 149,823 
DE91011052/GAR 
Study plan for 
K-Reactor — 
DE91011052/GAl 
DE91011053/GAR 
R/D task Response of fish to different simulated tem- 


plan: 
ture rate limits. 
91011053/GAR 149,624 PC A03/MF A01 
DE91011054/GAR 
—— River Reactor penton 


planning. Revision 1 
Dest 11054/GAR 


DE91011055/GAR 


PC A03/MF A01 


a section 316(a) demonstration: 
vannah River Site. 
149,153 PC A03/MF A01 


Indices of risk for 
"149,745 PC A03/MF A01 


in the future: A context for 


Nuclear weapon safety i planni 
DE91011055/GAR 149,932 PC A03/MF A01 


DE91011056/GAR 


Materials evaluation for a wee op ee 
DE91011056/GAR 50,242 Pe ROS ME A01 
DE91011057/GAR 


There is more to training than lecture. 

DE91011057/GAR 148,100 PC A03/MF A01 
DE91011058/GAR 

eneiih on of Wine proced 

partment of E an 

91011058/GAl 

DE91011059/GAR 

Le farm surveillance and waste status report for January 

DE91011059/GAR 150,243 PC A04/MF A01 
DE91011060/GAR 

PISCES: a computerized instrument calibration recall 


system. 
DE91011060/GAR 149,249 PC A03/MF A01 
DE91011061/GAR 





to comply with US De- 
150,301 PC A03/MF A01 


le-shell tank waste stabili 
150,2: 


Summary of sii lity. 

DE91011061/GAR 44 PC A0S/MF A01 

DE91011062/GAR 
PRON 





of fly ash, slag, and cement in 
blends by Fourier transform infrared-at- 
tenuated total reflectance method. 
DE91011062/GAR 150,245 PC A03/MF A01 
DE91011063/GAR 
Health Physics Chapter accounting lem. 
DE91011063/GAR 199.948 PC A03/MF A01 
DE91011065/GAR 
ee REED Gas mnnae aD ene fee Cana 
DE91011065/GAR 150,246 PC A0S/MF A01 
DE91011069/GAR 
Laplace’s equation and the Dirichiet-Neumann map in multi- 
ply connected domains. 
91011069/GAR 149,470 PC A03/MF A01 
DE91011070/GAR 


lor BNCT. Progress report. 
149,574 PC A04/MF A01 


VOL. 91, No. 18 


Accelerator neutron 
DE91011070/GAR 


OR-28 


DE9101 ee 


multiport eee monitori 


Evaluation of PC Aoe/h 
DE9101 1073/GAR 149,154 06 / ME A01 
DE91011074/GAR 


FY 1991 Task plans for the Hanford Environmental Dose 
R n . 


leconstruction . 
DE91011074/GAR 149,747 PC A06/MF A01 
DE91011075/GAR 


Preliminary examination of audience-related communica- 
tions issues for the Hanford Environmental Dose Recon- 


struction 

DE91011075/GAR 149,748 PC A08/MF A01 
DE91011080/GAR 

Grout Treatment Facility Land Disposal Restriction Manage- 


ment Plan. 
Desto1 1080/GAR 149,108 PC A03/MF A01 
DE91011081/GAR 


B Plant foe Contain 
DE91011081/GAI 


DE91011083/GAR 


Mexican-USA Cooperation on renewable Nad programs. 
Foreign trip report, April 1, 1991- gos 1991 
DE91011083/GAR 48,973 PC A03/MF A01 


DE91011084/GAR 


Oak Ridge Research reactor shutdown enema and 

surveillance. Seminannual report, April-September 1990. 

DE91011084/GAR 150,302 PC A03/MF A01 
DE91011087/GAR 

Maintenance of BWR control rod drive mechanisms. 

DE91011087/GAR 150,192 PC A0Q3/MF A01 
DE91011089/GAR 

Synthesis of atomistic and continuum modelling of interme- 


tallic 5 

DE91011089/GAR 148,372 PC A03/MF A01 
DE91011094/GAR 

coe | —_ for a pulsed-mode, high-intensity, heavy 


source. 
Deb101 109. 1094/GAR 150,686 PC A03/MF A01 
DE91011101/GAR 


ment eens and Analysis. 
149,073, PC A03/MF A01 


issues in database 


Report on system 
DE91011101/GAI 148,745 PC ‘A04/MF A01 
DE91011102/GAR 


Assumptions for the Annual Ener, 
DE91011102/GAR 


DE91011105/GAR 
~~ charge exchange recombination spectroscopy on 
DE91011105/GAR 150,554 PC A03/MF A01 
DE91011107/GAR 
West Valley Demonstration Project. Annual report to Con- 


£91011107/GAR 150,247 PC A03/MF A01 
DE91011110/GAR 
Kinetics and oe of triplet ener: 
centers from (ital Rhodobacter sphaer 
DE91011110/GAR 149,533 
DE91011111/GAR 
ene unobserved electricity demand for 1983-84, use 
of panel data from the Residential Energy Consumption 
DE91011111/GAR 148,859 PC A03/MF A01 
aes 
ms for minimization subject to bounds. 
ESTO TIS/GAR 149,471 PC A03/MF A01 
DE91011115/GAR 


US/Japan workshop on tokamak fusion power reactor stud- 


ies. 

DE91011115/GAR 150,153 PC A03/MF A01 
DE91011119/GAR 

Superconducting films made by spin-coating of acetate so- 


DE91011119/GAR 149,353 PC A03/MF A01 
DE91011120/GAR 
Enhanced flux pinning by crystal defects in melt-textured 
Ba2Cu30x. ~ 


Y' 

DE91011120/GAR 149,335 PC A03/MF A0O1 
DE91011121/GAR 

See of YBa2Cu3Ox superconductor via ternary pre- 


DE91011121/GAR 149,336 PC A03/MF A01 
DE91011122/GAR 

Heterogeneity in cytokinetic, ch ic, and radiation re- 

sponse induced by nutrient deprivation. 

DE91011122/GAI 149,749 PC A03/MF AO1 
DE91011123/GAR 


Some continuously variable partial snakes of Type 1 and 


Tyre Zs 
DE91011123/GAR 150,687 PC A03/MF A01 
DE91011127/GAR 
High Burnup Effects Program. Final report. 
91011127/GAR 150,344 PC A06/MF A01 
DE91011130/GAR 


Outlook 
48,858 PO A AOS/MF A01 


ong oth in reaction 
6 A03/MF A01 





ic carbon. Foreign trip report, Feb- 


of i 

tuary 5, 1991-March 30, 1991. 

DE91011130/GAR 150,434 PC A03/MF A01 
DE91011134/GAR 


New beam instrumentation in the AGS Booster. 


DE91011134/GAR 
DE91011135/GAR 


Network-based Macintosh serial host interface program. 
DE91011135/GAR 148,638 PC A03/MF A01 


DE91011136/GAR 


bm as transport at the Dill-D divertor strike 
91011136/GAR 150,555 


150,688 PC A03/MF A01 


ints. 
A03/MF A01 
DE91011137/GAR 


Study of edge electric field and edge microturbulence at 
the L-H transition in Dill-D. 
DE91011137/GAR 150,556 PC A03/MF A01 


DE91011139/GAR 


Recent gaseous divertor experiments in Dili-D. 
DE91011139/GAR 150,154 PC A03/MF A01 


DE91011140/GAR 


Dependence of the Dill-D beta limit on the current profile. 
DE91011140/GAR 150,557 PC A03/MF A01 


DE91011141/GAR 
Non-diffusive heat transport during electron cyclotron heat- 


ing on the Dill-D tokamak. 

DE91011141/GAR 150,558 PC A03/MF A01 
DE91011148/GAR 

Chemistry of atmospheric precipitation at Lewes, Delawar 

- TT —< = Network. Final report, March 1978. 

DED10T1 148/GAR 148,064 PC A03/MF A01 
DE91011153/GAR 


pom amnesia te are at og at the CDIF. oa tech- 

nical progress report, October 1-December 31, 1990. 

DE91011153/GAR 148,845 bc "A03/MF A01 
yp sc 1 ere 


analysis for HYLIFE-II. 
DeOt01 1 1154/GAR 


DE91011156/GAR 
= paceman processing of Integral Fast Reactor metal 


S. 
DE91011156/GAR 150,345 PC A03/MF A01 
po msm 


150,155 PC A03/MF A01 


Meson-exc (pi)N 
DE9101 1180/ AR 


DE91011160/GAR 


150,689 PC A03/MF A01 


Acid rain in Asia. 
DE91011160/GAR 
DE91011161/GAR 


148,983 PC A03/MF A01 


IPNS moderators 


Recent experimence with 
DE91011161/GAR 150,690 PC A03/MF AO1 
DE91011162/GAR 


Energy technology and emissions control for acid rain 


abatement in Asia. 
DE91011162/GAR 148,984 PC A03/MF A01 
DE91011163/GAR 


Residual stress calculations in whisker-reinforced ceramic 


DEo1011160/GAR GAR 149,367 PC A03/MF A01 
DE91011164/GAR 

Conaioss solid and liquid lubrication of silicon nitride under 

DE91011164/GAR 149,406 PC A03/MF A01 
DE91011165/GAR 

Condensed phase among of geminate radical ions in pho- 


toionization and ra 

DE91011 165/GAR 148,285 PC A03/MF A01 
DE91011166/GAR 

2-D and 3-D com 

DE91011166/GAI 


DES1011167/GAR 


tions of curved acceierator 


150,691 PC A03/ iF A01 





isted cracking in light water reactors. 


DEOt01 1 167/CAR 150,367 PC A03/MF A01 
DE91011170/GAR 


Some concluding remarks about cold moderator develop- 


nt. 

DE91011170/GAR 150,368 PC A03/MF A01 
DE91011171/GAR 

Trace surface analysis using ion and photon desorption 

with resonance ionization detection. 

DE91011171/GAR 148,241 PC A03/MF A01 
DE91011172/GAR 

aoe MLS databases using the datacycle architec- 

DES101 1172/GAR 148,639 PC A03/MF A01 
pane ea 


Advances by 
DE910111 MLIGAR 
DE91011175/GAR 
Extrapolation-based boundary element quadratur 
DE91011175/GAR 149,472 PC A03/MF A01 
DE91011178/GAR 
Optimization app 
trol. 
DE91011178/GAR 
DE91011 rene 
- pen relationships and internal stresses in 


ua (x) su b 
150,608 PC A03/MF A01 


the Integral Fast ery a mer aet 





model predictive con- 
149,284 PC A03/MF A01 


best01 1180/GAR 
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DE91011181/GAR 
py pe oe of atomic-scale grain boundary parameters 


DES ID11B1/OAR 149,432 PC A03/MF A01 
DE91011182/GAR 
Ab of radiatively heated low-Z mate- 


a 011182/GAR 150,559 PC A03/MF A01 
DE91011183/GAR 
Adapting an x-ray/debris shield to the cascade ICF power 


plant: Neutronics issues. 

DE91011183/GAR 150,156 PC A03/MF A01 
DE91011184/GAR 

3D simulations of axially confined heavy ion beams in 

round and square pipes. 

DE91011184/GAR 150,692 PC A03/MF A01 
DE91011185/GAR 

any of multi-wavelength pyrometry using non-linear chi- 

'e fits and Monte Carlo methods. 
D Eo101 1185/GAR 150, 693 PC A03/MF A01 


DE91011186/GAR 
LLNL —— di model develop in sup- 


respo 
po ae 148,985 PC A03/MF A01 
DE91011187/GAR 
From electronic structure to alloy phase stability. 
DE91011187/GAR 148,373 PC A03/MF A01 
DE91011188/GAR 
— and thermal energy discharge from tritiated solid hy- 


5e51011188/GAR 150,157 PC A03/MF A01 
DE91011190/GAR 
ai of particle slip and os in a lift pipe used in the 
Hot-| 


ecycle-Solid oil shale re 
DE91011190/GAR Or 48,905 PC A03/MF A01 
DE91011191/GAR 


SS-18 modernization and ICBM survivability. 

DE91011191/GAR 149,933 PC A03/MF A01 
DE91011192/GAR 

Characterization of Mo/B4C multilayers. 

DE91011192/GAR 149,337 PC A03/MF A01 
DE91011195/GAR 

Properties of planetary fluids at high shock pressures and 


tem 
147,938 PC A03/MF A01 














atures. 
DE91011195/GAR 
DE91011196/GAR 
yon ga of NASHUA/NASTRAN performance at Los 


lamos. 

DE91011196/GAR 150,439 PC A03/MF A01 
DE91011197/GAR 

Microscopy of semiconducting materials. Foreign trip report, 


March 21, 1991-April 5, 1991 
DE91011197/GAI 150,609 PC A03/MF A01 
DE91011198/GAR 


ign of flood protection for transportation alignments on 


alluvial fans. 
DE91011198/GAR 148,463 PC A03/MF A01 
DE91011199/GAR 
International conference on physiological process studies in 
the Arctic: (Implications for ecosystems response to climate 


change). Final report. 
DE91011199/GAR 149,552 PC A03/MF A01 
DE91011200/GAR 


ve yields from strong optical field ionization experiments 
ising 100 femtosecond laser pulses. 
DE91011200/GAR 150,694 PC A03/MF A01 


pf pcre 


a spectroscopy simulations with the ALTAIR code. 
DESTOIIDOI/GAR 150,560 PC A03/MF A01 


DE91011202/GAR 
Sub 100 psec x-ray gating cameras for ICF Imaging appli- 


cations. 
DE91011202/GAR 150,695 PC A03/MF A01 
DE91011203/GAR 


Next ICF facilities. 
DE91011203/GAR 


DE91011204/GAR 
Progress on ignition physics for ICF and plans for a Nova 
upgrade to demonstrate ignition and propagating burn by 
the year 2000. 
DE91011204/GAR 150,159 PC A03/MF A01 
DE91011205/GAR 


Cre eee flow ICF Reactor. Revision 1 
DE91011205/GAR 150,160 PC A03/MF A01 


DE91011206/GAR 


Physics of ignition for ICF capsules. 
DE91011206/GAR 150,696 PC A03/MF A01 


DE91011207/GAR 


Introduction to the physics of ICF A 
DE91011207/GAR 50,697 “pc A03/MF A01 


DE91011210/GAR 


GRMPY ground-motion system control center 
DE91011210/GAR 148,743 PC AO7/MF A01 


DESIOTIST4/GAR 


150,158 PC A03/MF A01 


150,698 PC A03/MF A01 





DEgO7 1214/GAR 


DE91011218/GAR 


Metal metabolism and adaptation in the polychaete, 
Neanthes arenaceodentata. 7 aes report. 
DE91011218/GAR 19,534 PC A03/MF A01 


DE91011225/GAR 


Computer simulation of an internally —— radioactive 

waste disposal room in a bedded salt formation. 

DE91011225/GAR 150.248 PC A03/MF A01 
DE91011231/GAR 


Generic command interpreter for — controllers. 
DE91011231/GAR 149,297 PC A03/MF A01 


DE91011234/GAR 
Computational fluid dynamics for defect control in semicon- 
‘or 


ductor processing. 

DE91011234/GAR 148,804 PC A03/MF A01 
DE91011238/GAR 

Methods ~ oe es the uncertainty of climate change 


effects in 
DE9101 1238/GAR 148,048 PC A03/MF A01 
DE91011239/GAR 
Potential impacts of global climate change on solar thermal 


power systems. 
DE91011239/GAR 148,986 PC A03/MF A01 
DE91011241/GAR 


—————— monitoring and surveillance on the Hanford 


Site, Washington. 
DESt01 1241/GAR 149,202 PC A03/MF A01 
DE91011243/GAR 


Effect of HNO(sub 3)-Cerium (IV) decontamination on stain- 


less steel waste canisters. 
DE91011243/GAR 150,249 PC A03/MF A01 
DE91011244/GAR 


Mass-transfer analysis of waste packages containing de- 
fense waste processing facility glass as a waste form. 
DE91011244/GAR 150,250 PC A03/MF A01 


DE91011249/GAR 


Jet energy resolution of the SDC detector 
DE91011249/GAR 150, 188 "PC A04/MF A01 


DE91011250/GAR 
Analytic solution of high beta equilibrium in a large aspect 


ratio tokamak. 
DE91011250/GAR 150,561 PC A04/MF A01 
DE91011251/GAR 


High sensitivity stimulated emission detector for soft x-ray 


laser research. 
DE91011251/GAR 150,533 PC A03/MF A01 
DE91011252/GAR 


Inverse ultravelocity slings for eo defense 
DE91011252/GAR 149,824 PC A03/MF A01 


DE91011253/GAR 
Plasma plumes for tapping the electromotive force of the 
wind. 


solar 
DE91011253/GAR 150,904 PC A03/MF A01 
DE91011254/GAR 


Temperature-dependent Bondarenko factors for (237)Np, 


(241)Am, and (243)Am. 
DE91011254/GAR 150,251 PC A03/MF A01 
DE91011255/GAR 


pan en Cholesky factorization algorithm for shared- 


mory multiprocessors. 
DE91011255/GAR 148,640 PC A03/MF A01 
DE91011256/GAR 


Penetration in metal targets: A ical and 
—_ of the metal-tack fastener applied to high prone 


‘eels. 

5E91011256/GAR 149,394 PC A03/MF A01 
DE91011257/GAR 

Evaluation of P-101 ‘Orientation to Occu 

pre ge in DOE’ pilot course taught in 

— bruary 19-March 1, 1991. 

D 51611287/ GAR 
DE91011258/GAR 

Field calibration of soil-core microcosms for evaluating fate 

and effects of genetically engineered microorganisms in ter- 


restrial ecosystems. 
150,142 PC A05/MF A01 





tional Safety 
ichland, Wash- 


149,715 PC A03/MF A01 


DE91011258/GAR 
DE91011259/GAR 
Evaluation of M-101 a Occupational Safety in 
DOE’ courses taught in Richland, ee and Los 
1 


Alamos, New Mexico, January-F\ 
DE91011259/GAR 149,716 PC A04/MF A01 


DE91011261/GAR 
Field exercise poe assuring Department of the Army 
preparedness for emical etna genera a comparison with 


Federal Emer: a 
149,836 PC A04/MF A01 





DE91011261 TGAR 
DE91011262/GAR 
Stable eee & sales: Mound customer and shipment sum- 
198: 


maries. 
DE91011262/GAR 150,168 PC A03/MF A01 
DE91011264/GAR 


Tensile ones testing of Topopah Spring 

DE91011264 150,252 Pe. A03/MF A01 
DE91011265/GAR 

Stability and accuracy of differencing schemes for visco- 


plastic models in wavecodes. 
DE91011265/GAR 149,433 PC A03/MF A01 


DE91011345/GAR 


DE91011266/GAR 

i of two risk assessment methodologies for 
igh-level waste disposal in unsaturated media. 
149,074 PC A0S/MF A01 


DE91011266/GAR 
DE91011267/GAR 
—— of electrolyte-binder mixes for use in ther- 


mal batteries. 
DE91011267/GAR 148,837 PC A04/MF A01 
DE91011272/GAR 
Installation of the Vinca Accelerator. Foreign trip report, 


March 31-April 5, 1991. 

DE91011272/GAR 150,699 PC A03/MF A01 
DE91011280/GAR 

Two dimensional NMR and NMR relaxation studies of coal 

—— Progress report, December 15, 1988-March 15, 

DE91011280/GAR 148,906 PC A03/MF A01 
DE91011284/GAR 

Two dimensional NMR and NMR relaxation studies of coal 

— Progress report, December 15, 1989-March 15, 

DE9101 1284/GAR 148,907 PC A03/MF A01 
DE91011298/GAR 

Electrochemistry of Thiobacillus ferooxidans reactions with 

—_— Technical progress report, December 1990-March 

DE91011298/GAR 149,659 PC A03/MF A01 
DE91011301/GAR 


———— studies of water pretreatment of coal. First 
ual report, tember 5, 1989-September 30, 1990. 
DE91011201/GA 148,889 PC A03/MF A01 
DE91011302/GAR 
model for calorimetric and phase coexist: 
of fluids. Quarterly technical 
April 1, 1990 to June 30, be 
D 91011302/GAR 48,908 PC A03/MF A01 


DE91011308/GaR 
Coal plasticity at high heating rates and temperatures. Third 


technical — report. 

DE91011308/GAR 148,909 PC A03/MF A01 
DE91011310/GAR 

Steam ition of carbon: Catalyst properties. Reporting 

period, 15, 1990-March 14, 1991. 
DE91011310/GAR 148,890 PC A03/MF A01 
DE91011316/GAR 

Compilation of data to estimate ene migration po- 

So oo liquid discharges at the 

DE91011316/GAR 149,109 PC A10/MF A02 
DE91011322/GAR 

Oxidized porous silicon moisture sensors for evaluation of 


microelectronic pac 
DE91011322/GAR 148,805 PC A03/MF A01 
DE91011326/GAR 


Interfacial debonding in stainless steel/ 
DE91011326/GAR 150,45; 


DE9101 1330/GAR 


Oxidation of TaBe12 and ae are 
Destort 1330/GAR 


DE91011331/GAR 
Generic risk-based inspection guidance for auxiliary feed- 
water system. 
DE91011331/GAR 150,304 PC A03/MF A01 
DE91011332/GAR 


ic seals. 
PC A03/MF A01 


on niobium. 
PC A03/MF A01 


it effects on tensile properties of 


— heavy al 
0DE91011332/GAR 149,457 PC A03/MF A01 
DE91011333/GAR 


International Petroleum Statistics Report. 
DE91011333/GAR 148,860 PC A05/MF A01 


DE91011334/GAR 
Statistical app for nuclear waste = 
pan one ogg that vl meet ae and processability re- 
BE91011334/GAR 150,253 PC A03/MF A01 
DE91011336/GAR 
Statistical methods to monitor the West Valley off-gas 


system. 
DE91011336/GAR 149,256 PC A03/MF A01 


DE91011337/GAR 


a in audit predictions of commercial lighti and equip- 
ea a and in their impacts on heating and cooling es- 





DES101 1337/GAR 
DE91011338/GAR 
Low-temperature, catalytic gasification of wastes for simul- 


taneous and ecovery. 
DE91011338/GAR 149,110 PC A03/MF A01 
DE91011342/GAR 


Heat transfer to turbulent and laminar falli 
DE91011342/GAR 150,700 


DE91011345/GAR 


Accelerator Technology Division annual report FY 
DE91011345/GAR 150,701 PC AOT/ME ‘A01 


September 15,1991 OR-29 


148,861 PC A03/MF A01 


liquid films. 
‘(A03/MF A01 
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DE91011346/GAR 
Radiation exposure and protection for moon and Mars mis- 


sions. 
DE91011346/GAR 151,046 PC A03/MF A01 
DE91011347/GAR 


FEHMN 1.0: Finite element heat and mass transfer code. 
DE91011347/GAR 150,012 PC A07/MF A01 


DE91011348/GAR 


Proceedings of the Toronto TEAM/ACES workshop. 
DE91011348/GAR 150,562 PC A06/MF A01 


DE91011349/GAR 


Semi-works operation of the wee Facility. Volume 1. 
DE91011349/GAR Pe A04/MF A01 


DE91011350/GAR 

Semi-works operation of the Recuplex facility. Volume 2. 

DE91011350/GAR 150,347 PC A05S/MF A01 
DE91011352/GAR 

Reactor and fuels research and 
monthly report, March 1959. ~—_ 

DE91011352/GAR 
DE91011353/GAR 

Physics and instruments Laboratory monthly report, Febru- 


1963. 
De9101 1353/GAR 150,305 PC A03/MF A01 
DE91011354/GAR 


development operation 
report, March 1959. 
,348 PC A03/MF A01 


Chemical Laboratory monthly “—— — 
DE91011354/GAR 


DE91011363/GAR 


Ao3/MF A01 


Cross sections for a 

DE91011363/GAR 
DE91011364/GAR 

Effect -- the aspect ratio on the stability limits of TJ-lI-like 

DE91011364/GAR 150,563 PC A03/MF A01 
DE91011367/GAR 


Ss response to a of off-site a 
DEo101 1367/GAR 50,306 pe A03/MF A01 
DE91011372/GAR 


— and the orthorhombic transformation of 


im BaSi2 
DEDTOTIS72/GAR 148,374 PC A03/MF A01 
DES1011374/GAR 
Toward a unified dynamic model for heavy ion reactions: 
its of Br + Al and Ni + Mg at inci- 


near 10 MeV/amu. 
150,703 PC A03/MF A0t 


PC A03/MF A01 


reactors. 
150,702 





dent ener, 

DE91011 7a/GAR 
DE91011375/GAR 

Orbiting: toward a unified model of nucleus-nucleus colli- 

= or - ‘mes of nuclear molecular states in heavy ion 

50101 1375/GAR 150,704 PC A03/MF A01 
DE91011383/GAR 

Low-temperature flow visualization of thermally-conveciing 


DE91011983/GAR 150,500 PC A03/MF A01 
DE91011387/GAR 
Zer ree injection line for PILAC, the proposed Los 


Alamos Linac. 

DE91011387/GAR 150,705 PC A03/MF A01 
DE91011391/GAR 
the quark contribution to the proton spin through 


Measuring 
(nu)p yields (nu)p. 
150,706 PC A03/MF A01 


DE91011391/GAR 
DE91011392/GAR 

Spacetime noniocality and 

ion collisions. 

DE91011392/GAR 
DE91011395/GAR 

Cavity shape and beam dynamics design for a linac for 


pions. 

DE91011395/GAR 150,708 PC A03/MF A01 
DE91011397/GAR 

Measurement of trace isotopes by photon burst mass spec- 


trometry. 

DE91011397/GAR 150,169 PC A03/MF A01 
DE91011406/GAR 

Design and construction of a hot dry rock pilot plant. 

DE91011406/GAR 148,925 PC A03/MF A01 
DE91011407/GAR 


Log-ratio circuit for beam position moniti 
91011407/GAR 


DE91011408/GAR 
Longitudinal tune-up of the SSC drift-tube and coupled 


Cavity linac sections. 
DE91011408/GAR 150,710 PC A03/MF A01 
DE91011409/GAR 


High-current relativistic klystron amplifier development for 

microsecond pul 4 

DE91011409/GAR 150,711 PC A03/MF A01 
DE91011412/GAR 

Real-time longitudinal phase-space measurement technique 


for H(sup (minus)) beams. 
DE91011412/GAR 150,712 PC A03/MF A01 
DE91011413/GAR 


Magnetic permeability of stainless steel for use in accelera- 
tor transport systems. 


OR-30 VOL. 91, No. 18 





dation in heavy- 


150,707 PC A03/MF A01 


150,709 09 BC A03/MF A01 


DE91011413/GAR 
DE91011414/GAR 
Simulation studies of emittance growth in RMS mismatched 


beams. 

DE91011414/GAR 150,714 PC A03/MF A01 
DE91011415/GAR 

Theoretical study of H(sup (minus)) stripping with a wiggler 

DE 1011415/GAR 150,715 PC A03/MF A01 
ee 


150,713 PC A03/MF A01 





vagneti and superconductivity in 
thorium or boron 


pets doped ean . 
150,610 PC A03/MF A01 


DE91011416/GAR 
DE91011417/GAR 
Ev igg and testi 
aha keV and 
DE91011417/GAR 
DE91011419/GAR 
Observation and 
motion in the LAMPF 
DE91011419/GAR 


DE91011421/GAR 


vf n+ (sup ian data for ENDF/ 
eV energy ; 
716 PC A03/MF A01 


A indent closed orbit 
‘oton Stor: ing. 
WOT? PC A03/MF A01 


is of ti 


Desiot 1421 "GAR" ae ime 718 “PC A03/MF A01 
DE91011422/GAR 

Upgrade of LAMPF’s 750-keV, H(sup + ) transport. 

DE91011422/GAR 150,719 PC A03/MF A01 
DE91011426/GAR 

Self-consistent field error effects in reversed field pinch 


91011426/GAR 150,564 PC A13/MF A02 
DE91011427/GAR 
Magnetic fluctuation measurements in the Tokapole |i toka- 


mak. 

DE91011427/GAR 150,565 PC A06/MF A01 
DE91011430/GAR 

Parallel supercomputing: Advanced methods, algorithms 

and software for large-scale problems. Progress report, July 


1990-April 1991. 

DE91011430/GAR 148,641 PC A03/MF A01 
DE91011431/GAR 

Incident relating to abnormally short period in H startup of 

October 3, 1954. 

DE91011431/GAR 150,307 PC A01/MF A01 
DE91011433/GAR 


Continuity of water flow assurance--K Plants. 
DE91011433/GAR 150,308 PC A04/MF A01 


DE91011435/GAR 
Ultrafast and not-so fast dynamics of cytochrome oxidase: 


shuttle and its 
DE91011435/GAR 149,535 PC A03/MF A01 
DE91011445/GAR 


Effects of ee microfields on “a dielectronic satellite 


spectra in laser-produced plasma: 
DE9101 1445/GAR 150, 720 PC A03/MF A01 
DE91011446/GAR 


Plasma x-ray young studies. Year end report for January 


1, 1990- 
DE9101 1446/GAR 150,721 PC A03/MF A01 
DE91011448/GAR 
Differential equation approach to minor loops in the Jiles- 
Atherton hysteresis model. 
DE91011448/GAR 150,611 PC A03/MF A01 


DE91011458/GAR 


Summary and status of TRU waste characterization. 
DE91011458/GAR 150,254 PC A03/MF A01 


DE91011459/GAR 


Special features of nuclear waste repository ventilation 
— VIS-A-VIS experiences at the Waste Isolation Pilot 


DE91011459/GAR 150,255 PC A03/MF A01 
DE91011460/GAR 

Cooperative agreements: The new age. 

DE91011460/GAR 150,256 PC A03/MF A01 
a 


latory assurance at the Waste Isolation Pilot Plant. 
E91011463/GAR 150,257 PC A03/MF A01 


oeeioree/Gan 


— jnning and the end of the nuclear cycle. 
11464/ 150,258 PC A03/MF A01 
Pre ween 


Understanding and involvement: The key to public accept- 
ance of the Waste Isolation Pilot Plant 
DE91011465/GAR 150,259 PC A03/MF A01 


DE91011474/GAR 
Herren omar Ng a cylindrical brine test room using a tunnel 


ing mai 
DE9101 M74/GAR 
DE91011475/GAR 
HVAC fault tree analysis for WIPP integrated risk assess- 


ment. 

DE91011475/GAR 149,030 PC A03/MF A01 
DE91011486/GAR 

Geochemistry of Salado Formation brines recovered from 

the Waste Isolation Pilot Plant (WIPP) repository. 

DE91011486/GAR 150,261 PC A03/MF A01 





150,260 PC A03/MF A01 


DE91011489/GAR 


Organic geochemical and tectonic evolution of the midcon- 
tinent rift system: Organic geochemistry and micropaleonto- 
logy. Progress report, September 15, 1990-September 14, 


1991, Year 3. 

DE91011489/GAR 150,013 PC A0Q3/MF A01 
DE91011494/GAR 

Use of graphical structures to one. and ema un- 


certainties in development of conceptual 
DE91011494/GAR 150,262 PC {A03/MF A01 


Outer 1406/GAR 





1g the effects of the accelerating 
gap “ae nap on the ion focused (IFR) high current 


electron recirculators. 
DE91011495/GAR 150,722 PC A03/MF A01 
DE91011497/GAR 


Parabolized Navier-Stokes analysis of wake/boundary-layer 


flow along a cable in tow. 
DE91011497/GAR 149,976 PC A03/MF A01 
DE91011498/GAR 


Evaluation of storage phosphor technology. 
DE91011498/GAR" 148,776 PC A03/MF A01 


DE91011505/GAR 


Nova Upgrade: A proposed ICF facility to demonstrate igni- 
tion and gain by the year 2000. LLNL ICF Program 
DE91011505/GAR 150,161 PC A03/MF AO1 


DE91011506/GAR 

Nova Upgrade facility for ignition and gain. 

DE91011506/GAR 150,162 PC A03/MF A01 
DE91011508/GAR 

Program SCATMAN: A code designed to calculate photon 

coherent scattering anomalous scattering factors and cross 

sections. 

DE91011508/GAR 150,723 PC A03/MF A01 
DE91011509/GAR 

Scientific distributed computing in the DOE: Issues and ap- 

proaches. 

DE91011509/GAR 148,642 PC A03/MF A01 
DE91011510/GAR 

Fixed Field Alternating Gradient recirculator for heavy ion 


fusion. 
DE91011510/GAR 150,724 PC A03/MF A01 
DE91011513/GAR 


TOPAZ2D planetary bou 
DE91011513/GAR 


DE91011515/GAR 
= Longe in high performance computing and commu- 
DE91011515/GAR 148,643 PC A04/MF A01 
DE91011517/GAR 
New wheel control system for the omnidirectional HER- 


MIES-ilI robot. 
149,298 PC A03/MF A01 


condition. 
147,969 PC A03/MF A01 


DE91011517/GAR 
DE91011518/GAR 
Treatment of hydrogen sulfide waste gas. Annual report for 


Fiscal Year 1990 
DE91011518/GAR 148,987 PC A04/MF A01 
DE91011519/GAR 


PHOENIX Concept. Proposed transmutation of long-lived 
radioactive wastes to produce electric power. 
DE91011519/GAR 150,263 59 PC A04/MF A01 


DE91011521/GAR 
Studies of the mirrortron ion accelerator concept and its ap- 


plication to heavy-ion drivers. 
DE91011521/GAR 150,725 PC A03/MF A01 
oer 1522/GAR 


oroidal plasma reactor with low external ma 
bestr 1522/GAR 150,566 


DE91011523/GAR 
Analysis of time- and space-resolved Na-, a and F-like 
emission from a laser-produced ae plasm 
DE91011523/GAR 150,726 PC A03/MF A01 
DE91011524/GAR 
Modeling of large aperture third harmonic frequency con- 
version of high power Nd:glass laser systems. 
DE91011524/GAR 1 PC A03/MF A01 
DE91011525/GAR 


High average power switching for linear accelerators. 
DE91011525/GAR 150,727 PC A0S5/MF A01 


DE91011532/GAR 
Numerical simulation of a viscous vortex ring interaction 
with a density interface. Revision 1. 
DE91011532/GAR 147,769 PC A03/MF A01 
DE91011533/GAR 


Efficient second-order projection method for viscous incom- 


pressible flow. 
150,501 PC A03/MF A01 


netic field. 
A03/MF A01 


DE91011533/GAR 
DE91011534/GAR 


Conservative front-tracking for inviscid compressible flow. 

DE91011534/GAR 150,502 A03/MF A01 
DE91011538/GAR 

Vorticity intensification and 

three-dimensional shear flow. 

DE91011538/GAR 
DE91011540/GAR 

Emittance measurement in a magnetic field. 


to turbul 


150,503 


ina 
PC A03/MF A01 
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DE91011540/GAR 
DE91011542/GAR 
Release ae report for underground storage tank 
2338-U at Building 9720-13, Oak Ridge Y-12 plant, Oak 
Deeio1 isaa/Gar 
DE91011700/GAR 
— scenarios for electric and hybrid vehicle commercial- 


Oe913 911700/GAR 151,133 PC A03/MF A01 
DE91011714/GAR 


AGS experiments, 1988, 1989, 1990. Seven 
DE91011714/GAR 150,729 PG AO7/ME AOt 


DE91011716/GAR 
Results on search for a QGP with a TPC magnetic spec- 
trometer at AGS and plans for an (approx)4 pi TPC mag- 


netic spectrometer at RHIC. 
DE91011716/GAR PC A03/MF A01 
DE91011717/GAR 


Beam induced heating of ferrite —_ 
DE91011717/GAR 150,731 PC A03/MF A01 
DE91011719/GAR 


Shortcut to hard thermal loops. 
DE91011719/GAR 


DE91011723/GAR 
Instabilities of bellows: nce on internal pressure, 
jn aatae and interactions in accelerator magnet sys- 
DE91011723/GAR 150,733 PC A03/MF A01 
DE91011724/GAR 
Report La the AGS Experimental Area Shielding Upgrade 


Committ 
150,734 PC A04/MF A01 


150,728 PC A03/MF A01 


149,203 PC A03/MF A01 


150,730 


" 150,732 PC A03/MF A01 


DE91011724/GAR 
yy te ee 


Summary of the laser working group. 
DEDIOT 7Z0/GAR 148,777 PC A03/MF A01 


DE91011732/GAR 


K(sup + ) nucleus total cross sections. 

DE91011732/GAR 150, 795 PC A03/MF A01 
DE91011734/GAR 

Incoherent scattering of high-power electromagnetic pulse: 

DE91011734/GAR 150,588 PC A03/MF ‘A01 
DE91011740/GAR 

Comparison of dimensionally similar discharges with similar 

heat deposition discharges. 

DE91011740/GAR 
DE91011741/GAR 

> a properties of intrinsic topological noise in toka- 


DE91011741/GAR 150,568 PC A03/MF A01 
DE91011742/GAR 


Effects of current —_— on MHD stability. 
DE91011742/GAI 150,569 PC A03/MF A01 


DE91011749/GAR 
Critical current and flux pinning by crystal defects in melt- 
(x: 


textured YBa2Cu30(x 
DE91011749/GAR 150,612 PC A03/MF A01 
DE91011751/GAR 


Non- herman gauge coupling constants in supersymmetry 


and supers! | 
DE91011751/ AR 150,736 PC A03/MF A01 
DE91011752/GAR 


Physics analysis tools. 
DE91011752/GAR 


DE91011754/GAR 


Jazelle: History, status and future plans. 
DE91011754/GAR 150,738 PC A03/MF A01 


DE91011759/GAR 
—— high luminosity in linear e(sup + )e(sup (minus)) 


collider: 
150,739 PC A03/MF A01 


150,567 PC A03/MF A01 


150,737 PC AQ3/MF A01 


DES101. 1759/GAR 
DE91011760/GAR 

Energy stabilization for the SLC scavenger beam 

DE91011760/GAR 150,740 PC ‘A03/MF A01 
DE91011761/GAR 


Active personne! dosi > APFEL 
ed drop detector. Revision. 
DE91011761/GAR 


DE91011762/GAR 
Extraction of dynamical equations from chaotic data. 
DE91011762/GAR 49,509 PC A03/MF A01 
DE91011763/GAR 
DEPOT database: Reference manual and user's guide. An 
overview of the DEPOT database, including — of 
the various subfiles and their elements and u: 
DE91011763/GAR 150,741 PC I A07/MF A01 


DE91011764/GAR 
POWER codes for estimating reflected light into an off-axis 


optical fiber. 

DE91011764/GAR 150,535 PC A03/MF A01 
DE91011775/GAR 

E | i Mal of 

transmission. 

DE91011775/GAR 


DE91011776/GAR 
TOPAZ2D validation status report for December 1990. 





prises superheat- 
149,750 PC A03/MF A01 





dified log-periodic antennas for pulse 
148,752 PC A03/MF A01 


DE91011776/GAR 
DE91011778/GAR 


Temperature-dependent Bondarenko factors (sup 243)Cm, 
sup 244)Cm, and (sup 245)Cm. 
150,743 PC A03/MF A01 


150,742 PC A06/MF A01 


beet 011778/GAR 
DE91011789/GAR 

Ruptured siug and water leak in tube 3088-H. 

DE91011789/GAR 150,309 PC A01/MF A01 
DE91011796/GAR 


Geophysical modeling of the static water level 
DE91011796/GAR 150,184 PC A03/MF A01 


DE91011801/GAR 


Calculation of Kr-85 releases. 
DE91011801/GAR 


DE91011802/GAR 


149,075 PC A01/MF A01 


Tritium release. 
DE91011802/GAR 
DE91011808/GAR 
No. 178 H.I. ee ey eet ae anaes ee 
sociated laboratories for the month of November 1948. 
DE91011808/GAR 150,193 PC A02/MF A01 


DE91011812/GAR 


ee 


149,076 PC A01 





monitoring mon 


Pp i secti ithly report. 
DE91011812/GAR 150,194 PC A02/MF A01 
DE91011814/GAR 


benny leak at 100-H reactor resulting from ruptured slug in 
2180-H. 


tube (number sign) 

DE91011814/GAR 
DE91011815/GAR 

Sone, Seeten radiation monitoring monthly report, 


150,195 PC A02/MF A01 


150,310 PC A01/MF A01 


February 19! 

DE91011815/GAR 

DE91011816/GAR 
Separations Section radiation monitoring monthly report, 


March 1952. 
DE91011816/GAR 150,196 PC A02/MF A01 
DE91011823/GAR 


Transrex 500 kW r supply ey 
DE91011823/GA 150, 7: 


DE91011832/GAR 

IFS Numerical Laboratory Tokamak. 

DE91011832/GAR 150,163 PC A03/MF A01 
DE91011841/GAR 

Exploiting parallelism in automatic differentiation. 

DE91011841/GAR 148,644 PC A03/MF A01 
DE91011857/GAR 


Advanced Photon Source control om 
DE91011857/GAR .745 PC A03/MF A01 


DE91011858/GAR 
Effects of errors on the dynamic aperture of the Advanced 


lhoton Source storage ring. 
DE91011858/GAR 150,746 PC A03/MF A01 


DE91011859/GAR 
Vacuum chamber of the injector synchrotron for the Ad- 
vanced Photon Source. 
DE91011859/GAR 


DE91011860/GAR 


Non-linear resonance studies at the Synchrotron Radiation 
Center, Stoughton, Wisconsin. 
DE91011860/GAR 


DE91011864/GAR 


pe may ny om and electromigration effects in Al and Al 
alloy thin film: 
DE9101 1864/GAR 


DE91011865/GAR 


Architecture for identifying objects in multidatabases. 
DE91011865/GAR 148,645 PC A03/MF A01 


DE91011866/GAR 
Strangeness Production in nucleus-nucleus collisions: An 


experimental review. 

DE91011866/GAR 150,749 PC A03/MF A01 
DE91011868/GAR 

Three dimensional vortex methods for the analysis of wave 
propagation on vortex filaments. 
DE91011868/GAR 
DE91011879/GAR 

Spectroscopic measurement of H(1S) and H(sub 
2)(v(double prime),J(doubie prime)) in an H(sup (minus)) ion 
U 


source plasma. 
150,750 PC A13/MF A02 


pe nog/N MF A01 


150,747 PC A03/MF A01 


150,748 PC A03/MF A01 


149,434 PC A07/MF A01 


150,504 PC A06/MF A01 


DE91011879/GAR 
DE91011895/GAR 


don’ 
148, ye PC A03/MF AO1 





Why computer security 

DE91011895/GAR 
DE91011902/GAR 

Scalability of parallel algorithm-machine combina 

DE91011902/GAR 148,610 PC A03/ MF A01 
DE91011910/GAR 


Interfacial reactions between -_ oe of Co and InP(100). 
DE91011910/GAR 613 PC A03/MF A01 
DE91011978/GAR 
Computing at Fermilab. 
DE91011978/GAR 
DE91011980/GAR 


Fermilab 
computing environment. 


150,751 PC A03/MF A01 


of UNIX systems in a HEP 





DE91621997/GAR 


DE91011980/GAR 
DE91621707/GAR 

Code of for the 

medical irradiation facilities " 

DE91621707/GAR 
DE91621721/GAR 

sae reer qnguiis Cassam ans eqganeian Ge isan of 

DE91621721/GAR 149,473 PC A03/MF A01 
DE91621722/GAR 


Note on the ro) 
0E91621722/GAR 
DE91621723/GAR 
New proofs of 
quences in a Hilbert 
DE91621723/GAR 
DE91621724/GAR 
— identities and mee ati h 


ers of N = 1 super. Moody aigbras on 
De91621724/GAR 150, PC AOa ME AO" A01 


DE91621731/GAR 


150,752 PC A03/MF A01 


safe operation of non- 
149,820 PC A03/MF A01 





149,474 PC A03/MF A01 
theorems for non expansive se- 
"149,475 PC A03/MF A01 





for the K! 


lein-Gordon equation. 
150,754 PC A03/MF A01 


Order of levels 
DE91621731/GAR 
DE91621732/GAR 








description of quark-antiquark 
150,755 PC A03/MF A01 


on 
bound states’. 
DE91621732/GAR 

DE91621733/GAR 
pe to construct ne Bi-Hamiltonian systems 

soliton tions: Jacobi — potentials. 

DE91621733/GAR 150,756 PC A03/MF A01 

DE91621734/GAR 
Geometric phase in a 
DE91621734/GAR 


DE91621745/GAR 


model. 
150,757 PC A03/MF AO1 


metric space. 
91621745/GAR 150,758 PC A03/MF A01 
DE91621746/GAR 


een ea Problems, some partial 


esults speculations. 
DE91621746/GAR 150,759 PC A04/MF A01 
DE91621747/GAR 

eT eR eis Dae 


‘etrad formalisms in general rela 
DE91621747/GAR "150,760 PC A03/MF AO1 
DE91621756/GAR 


Phase oo = = = 2 superconformal field theories and 

bifurca tastrophe theory. 

DE91621 21 7S6/GAR 150,761 PC A03/MF A01 
DE91621757/GAR 


Relation between the absolute parallelism connection and a 


GL(4) connection. 
DE91621757/GAR 150,762 PC A03/MF A01 
DE91621758/GAR 


——- Feynman di and distributi 
enormalization in momentum 
DE91621758/GAR 


DE91621759/GAR 
Double scaling limit in O(N) vector models. 
DE91621759/GAR 150,764 PC A03/MF A01 
DE91621760/GAR 
Gaiilei-invariant quantum field theories with pair interaction 
DE91621760/GAR 150,765 PC A03/MF AO1 
DE91621761/GAR 
Reiation between the geometric phase and the Schwinger 
E91621761/GAR 150,766 PC A03/MF A01 
DE91621762/GAR 
Super-version of quasi-free 
Charged particles. 
DE91621762/GAR 
DE91621763/GAR 





theory. UV 
space. 3. 
150,763 PC A03/MF A01 


second quantization. 1. 


PC A03/MF A01 


Vertices in the abelized picture. 
DE91621763/GAR 
DE91621787/GAR 
Squeezing in collective fl 
thermal field. 
DE91621787/GAR 150,769 
DE91621840/GAR 
pe chemisorption on a tight-bindi 
f partial occupation of the impurity 


characteriaticn. 
DE91621840/GAR 148,375 PC A03/MF A01 
DE91621841/GAR 
Model for the rough 
size si and 
DE91621841/GAR 


DE91621865/GAR 
Physics and chemistry of materials from neutron diffraction 


and oscopy. 
DE91621865/GAR 150,615 PC A04/MF A01 
pyr sestctyeae 


PC A03/MF A01 


: Effect of a 
PC A03/MF A01 





a. Influence 
the electron 


d surfaces: Finite- 
150,614 PC A03/MF A01 





g of rect 


Current generat alpha particles interacting ‘with lower 
hybrid waves in  FOKAMAKS. 
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DE91621997/GAR 
DE91622076/GAR 

Excitation of thermonuclear cone instabilities by toroidal 

equilibrium distributions of high-energy alpha particles in to- 

DE91622076/GAR 150,571 PC A03/MF A01 
DE91622077/GAR 

Electromagnetic and kinetic effects on the ion temperature 


— mode. 
91622077/GAR 150,572 PC A03/MF A01 
DE91622078/GAR 

Stabilite MHD d’un tokamak quasi circulaire. 


150,570 PC A03/MF A01 


pe. Se 


an almost circular tokamak. Optimisation pressure 
and current profiles and influence of a point of reflection at 


the surface of the 
DE91622078/GAR 150,573 PC A08/MF AO1 
DE91622091/GAR 
Generation and radiation of second-harmonics by electro- 
static wave at a narrow inhomogeneous layer of a warm 
DE91622091/GAR 150,574 PC A03/MF A01 
DE91622092/GAR 


Wave propagation and absorption in the electron cyclotron 
frequency 4 TCA and TCV machines. 
DE91622092/ 150,575 PC A03/MF A01 


Ph sc en tea 
Cross-section uncertainty study of the NET shielding blan- 


ket. 
DE91622101/GAR 150,164 PC A03/MF A01 
DE91622104/GAR 


Untersuchungen ueber Waermeleitung in dichten Plasmen. 
(Investigations on heat conduction in dense plasmas). 
DE91622104/GAR 150,576 PC A05/MF A01 


DE91622122/GAR 


Density and velocity fields around clusters of galaxies. 
DE91622122/GAR 147,970 PC ‘(A03/MF A01 


ae 
ino oscillations in the early uni 
DEs1622146/GAR 
DE91622146/GAR 
—— flavour symmetry and the neutrino magnetic 


mome: 
pega 46/GAR 150,771 PC A03/MF A01 
DE91622147/GAR 


Chiral realization of the non-leptonic weak interactions. 
DE91622147/GAR 150,772 PC A03/MF A01 


DE91622150/GAR 


Theoretical calculations for electron proton sca ‘ 
DE91622150/GAR 150,773 PC 08! F A041 


DE91622154/GAR 
Precision analysis of Lambda (sub M-barS-bar) and the 
gluon distribution and its implication for jet and top quark 
cross sections. 
DE91622154/GAR 150,774 PC A03/MF A01 
DE91622179/GAR 


Exotic systems of baryons in chiral soliton models. 
DE91622179/GAR 150,775 PC A03/MF A01 


DE91622181/GAR 
—— ol selected er — in Yadernye Kon- 


tanty (Nuclear Constants 3, 1 
DE91622181 /GAR 150,776 PC A04/MF A01 


DE91622182/GAR 
DWBA calculation of the neutron angular distribution of 


(sup 7)Li(n,n’) reaction. 
150,777 PC A03/MF A01 


150,770 770 PC A03/MF A01 


DE91622182/GAR 
DE91622188/GAR 

NEACRP thermal fission 

DE91622188/GAR 
DE91622189/GAR 


benchmark. 
150,778 PC A06/MF A01 


nuclear data activities in India for the 


period Jan 
bE91622189/GAR 150,779 PC A04/MF AO1 
DE91622190/GAR 
Progress in fission product nuclear data. No. 13. Informa- 
tion about. activities and requirements in the field of meas- 
and ¢ i of fission product 
nuclear data (FPND). 
DE91622190/GAR 150,780 PC A07/MF A01 
DE91622192/GAR 
Proton spectral function of (sup 40)Ca and (sup 48)Ca stud- 
ied with the (e,e’p) reaction. An investigation of ground- 


state correlations. 
DE91622192/GAR 150,781 PC A07/MF A01 


DE91622219/GAR 





Indirect spectrophotometric determination of F(-) based on 
ree —— of Zr(IV) by F(-) from Zr-TTA complex in 


Deo 1625219/GAR 148,242 PC A03/MF A01 
DE91622242/GAR 
Characterization of a condensation-type monodisperse aer- 


ator (MAGE). 
148,376 PC A04/MF A01 


osol gener: 
DE91622242/GAR 
annual — 
Pda287 A10/MF A02 


DE91622260/GAR_ 
VOL. 91, No. 18 


Radiochemistry Division 
DE91622269/GAR 


OR-32 


DE91622449/GAR 
Studies on the sorption behaviour of plutonium and fission 


ucts on stannic antimonate. 
91622449/GAR 150,349 PC A03/MF A01 
DE91622450/GAR 


Monitoring of plutonium in high —_ waste streams of 


Purex process by alpha spectrome 
DE91622450/GAR 160 264 PC A03/MF A01 
DE91622492/GAR 

Theory of angle-resolved photoemission from the cuprate 


oes 
DE91622492/GAR 149,338 PC A03/MF A01 
DE91622493/GAR 
Two dimensional vortex fluctuations in the non-linear cur- 
rent-voltage characteristics for high temperature supercon- 


ors. 
DE91622493/GAR 150,616 PC A03/MF A01 
DE91622513/GAR 


Migration and biological transfer of radionuclides from shal- 
low land burial. Final report of a co-ordinated research pro- 


ramme 1985-1989. 
E91622513/GAR 149,077 PC AOS/MF A01 
DE91622525/GAR 
Batch sorption e: nts with iodine, bromine, strontium, 
sodium and cesium on n Grimsel mylonite. 
DE91622525/GAR 150,014 PC A04/MF A01 


DE91622546/GAR 





gate the 
ies of marl. 
A05/MF A01 


wp ke ae oa coment abd 
bes 1620546/ AR 150,265 
DE91622561/GAR 
(ono citotoxica e radiosensibilizadora do azul de metileno. 
—— ic and radiosensitizing action of methylene blue). 
91622561/GAR 149,751 PC A07/MF A01 
DE91622577/GAR 
Efeitos da radiacao ionizante na crotoxina (toxina do 
veneno de Crotalus durissus terrificus): estudos ao nivel 
molecular. (Effects of ionizing radiation on crotoxin (toxin of 
Crotalus durissus terrificus venom): molecular studies). 
DE91622577/GAR 149,752 PC A04/MF A01 
DE91622578/GAR 
Estudo das condicoes de da g 
sup(99m)Tc. complexacao com Re. Geanelecimente de de 
— parametros farmacocineticos com o auxilio da ana- 
ise compartimental. (Studies of labelling conditions for gen- 
sone with (99m)Tc. Complexation with rhenium. Estab- 
lishment of pharmacokinetics parameters through compart- 
mental analysis). 
DE91622578/GAR 149,753 PC A06/MF A01 
0E91622067/GAR 
it of bean, mashbean and lentil through in- 
ane mutations and conventional techn niques. 
DE91622587/GAR 147,874 PC A03/MF A01 
DE91622588/GAR 








Evahiati 





in of early g and high yielding mutants/ va- 
rieties and improved germplasm 0 = oe through the use 


of induced mutations and 
DE91622588/GAR "ane 875 PC A03/MF A01 
DE91622589/GAR 
Evolution of high yielding chickpea varieties, havin 
— — type and disease resistance, through i 


DE91620580/GAR 147,876 PC A03/MF A01 
DE91622590/GAR 

Studies on the controlled release —* formulation for 

pest control in cotton using isotope techniq 

DE91622590/GAR 149,049 PC A03/MF A01 
pr aetna 

ment of rice through induced mutat 

5 91622591 /GAR 147,877 PC “A03/MF A01 
DE91622595/GAR 

sup bin ar genes or pean in milk two ame after the 


ccident compared to deposition r: 
DE91623505/GAR 149,078 PG "A03/MF A01 


DE91622615/GAR 
Aerosol-foam interaction experiments. 
DE91622615/GAR 150,197 PC A03/MF A01 
ye sn va 
ctors which affect the erosion of solids 
beo1622616/GAR 150,198 
DE91622618/GAR 
Aplicacao da dosimetria termoluminescente em estudos de 
campos de radiacao. (Use of thermoluminescent dosimetry 
in gamma radiation fields studies). 
91622618/GAR 149,754 PC A06/MF A01 
DE91622619/GAR 
Caracterizacion de los plasticos detectores de trazas nu- 
cleares de estado solido, CR-39 y LR-115 y su posible apli- 
cacion a dosimetria de neutrones rapidos y termicos. (Char- 
acterization of plastic nuclear track detectors on solid state, 
CR-39 and LR-115 and its possibilities application on ther- 


mal and fast neutron dosimetry). 
DE91622619/GAR 149,755 PC A10/MF A02 
DE91622620/GAR 

Individuele dosiscontrole van werkers. (Individual dose con- 


trol of workers). 
DE91622620/GAR 149,756 PC A03/MF A01 
DE91622621/GAR 


Test of the IAEA code of practice for absorbed dose deter- 
mination in photon and electron beams. 


liquid impact. 
A03/MF A01 


DE91622621/GAR 
DE91622669/GAR 


Efeito do oleo iodado nos niveis sericos de tireoglobulina e 
nos parametros de funcao tirecidea em pacientes porta- 
dores de bocio endemico. (lodized oil effects in the serum 
levels of thyroglobulin Sadly in the thyroid function param- 


eters in patients with goiters) 
DE91622669/GAR 149,575 PC A06/MF A01 
DE91622671/GAR 


a van het project Dosimetrie Se. 
(Der of the project Dosimetry Brachytherapy). 
Seote22671/ AR 149,576 PC A03/MF A01 


DE91622689/GAR 
Gamma irradiator design concepts for radiation vulcanisa- 


tion of natural rubber latex. 
DE91622689/GAR 148,443 PC A04/MF A01 
DE91622704/GAR 
Application of the distortion method to validation of the 
code NUMEL for boiler dynamics and control - an interim 
report. 
E91622704/GAR 150,311 PC A03/MF A01 
DE91622705/GAR 


Simone user’s manual. V. 2.1. 
DE91622705/GAR 


0891622707/GAR 


149,757 PC A03/MF A01 


150,312 PC A03/MF A01 


unter atypisch Stroe- 
pear ay wie hohe Flutrate, Wasserschwall oder 
nasse Dampfstroemung. (Reflood experiments under nonty- 
pical flow conditions of alternatively high liquid velocities, 


plug flow and wet steam flow). 
DE91622707/GAR 150,313 PC A04/MF A01 


DE91622709/GAR 


Penetration of aerosols through -~ Sw 
DE91622709/GAR 19,079 Pe ‘AO5/MF A01 


DE91622710/GAR 
Spent fuel management: Current status and prospects 
1990. Proceedings of the reguiar advisory group meeting, 
held in Vienna, 19-22 March 1990. 
DE91622710/GAR 150,266 PC A09/MF A01 
DE91622718/GAR 


Pool fire upon a balsa-filled shock absorber. 
DE91622718/GAR 150,267 PC A03/MF A01 


DE91622722/GAR 


DC and RF ion accelerators for _ energies. 
DE91622722/GAR 50,782 PC A08/MF A01 


DE91622739/GAR 


Pinwise LWR power distribution derived from nodal diffu- 
sion calculations. Part 1. Final report, part |: method devel- 


opment and mathematical modelling. 
DE91622739/GAR 150,372 PC A04/MF A01 


DE91622740/GAR 
Pinwise LWR power distribution derived from nodal diffu- 
sion calculations. Part 2. Final report, part Il: software de- 


velopment and validation. 
DE91622740/GAR 150,373 PC AOS/MF A01 
DE91622741/GAR 


IDYNA: an interface between |-DEAS and DYNASD. 
DE91622741/GAR 150,185 PC A03/MF A01 


DE91622742/GAR 
Experimental studies of the gravitational agglomeration of 


aerosols. Pt. 1 
150,199 PC A04/MF A01 





DE91622742/GAR 
DE91622746/GAR 

Advanced fuel technology and performance: Current status 

and trends. Proceedings of an advisory group meeting heid 

in Vienna, 27-29 November 1989. 

DE91622746/GAR 150,350 PC A07/MF A01 
DE91622749/GAR 

Use of nuclear reactors for seawater desalination. 

DE91622749/GAR 148,271 PC A10/ME A02 
DE91622759/GAR 

CLAPTRAPH - a code for calculating pressure and temper- 

ature transients in the interconnected com nts of a 

total containment enclosing a breached water reactor cir- 

cuit with the additional feature of hydrogen ingress or gen- 

eration within the various compartments. 

DE91622759/GAR 150,374 PC A04/MF A01 
DE91622760/GAR 

Implementation of an external thermocouple model into 


TRAC-PF1/MOD2. 
DE91622760/GAR 150,314 PC A04/MF A01 


DE91622762/GAR 
Vysledky vyzkumnych a vyvojovych praci pro jaderne elek- 
trarny s lehkovodnimi reaktory typu VVER 1000. Il. dil. (Re- 
sults of R+ D of nuclear power plants with WWER-1000 


type light-water reactors. Part 2). 
DE91622762/GAR 150,315 PC A10/MF A02 


DE91622784/GAR 
Vysledky vyzkumnych a vyvojovych praci pro jaderne elek- 
trarny s lehkovodnimi reaktory typu VVER 1000. Zaverecne 
materialy. (Results of R+ D of nuclear power plants with 
WWER-1000 -) aatanael reactors. Conclusions). 
DE91622784/ 150,316 PC A03/MF A01 
PP ar asso 
Design codes for gas cooled reactor components. Summa- 
ty report of a co-ordinated research pri me 1986-1988. 
DE91622797/GAR 150,317 PC A07/MF A01 
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DE91622813/GAR 
and calibration of proton detectors for use in the 


Selection 

TANSY neutron tna 

DE91622813/GA\ 150,783 PC A03/MF A01 
DE91622814/GAR 


ZEUS second level aaa trigger. Physics simulation 


design i 

DE91622814/GAR 150,784 PC A08/MF A01 
DE91622827/GAR 

Calibration of Andersen Mark-li and California measure- 

ments PC-2 QCM cascade impactors. 

DE91622827/GAR 148, 452 PC A04/MF A01 
DE91622828/GAR 

Polytec optical aerosol analysers: laboratory intercompari- 


son. 
DE91622828/GAR 148,453 PC A07/MF A01 
DE91622833/GAR 
Immobilisation of ion exchange resins in cement. Final 


April 1986-June 1989. 
DE91622833/GAR 150,268 PC A0S/MF A01 
DE91622834/GAR 


Immobilization of ion exchange resins in cement. Final 


r April 1988-June 1989. 
DE91622834/GAR 150,269 PC A04/MF A01 
DE91622836/GAR 
Analysis and comparison of the ions present in the pore 
water of different cement systems. 
DE91622836/GAR 150,270 PC A03/MF A01 
DE91622840/GAR 
Uncertainties in repository performance from spatial varia- 
bility of hydraulic conductivities - statistical estimation and 
stochastic simulation using PROPER. 
/GAR 150,271 PC A04/MF A01 
DE91622841/GAR 


Site characterization and validation - Borehole radar investi- 


— stage 3. Stage 3. 
E91622841/GAR 150,272 PC A06/MF A01 
DE91622842/GAR 
Prediction of inflow into the D-Holes at the Stripa Mine. 
DE91622842/GAR 150,015 PC A06/MF A01 
DE91622843/GAR 
Site characterization and validation - coupled stress-flow 
testing of mineralized joints of 200 mm and 1400 mm 
h in the laboratory and in situ, stage 3. 
DE91622843/GAR 150,016 PC A05/MF A01 
DE91622880/GAR 





(Brazilian nuclear pri 
148,950 PC Al 


Prog! nuclear ramme). 
DE91622880/GAR /MF A01 
DE91622883/GAR 

Energy scenarios for Switzerland and emission control, esti- 

mated with a normative model. 

DE91622883/GAR 148,988 PC A06/MF A01 
DE91622884/GAR 

El- og d Knologier. (Technolog 

duction of airy or heat). 

DE91622884/G. 148,951 PC A09/MF A01 
comaaen 

Kostnader foer kaernkraftens radioaktiva restprodukter. 

(Cost for the radioactive wastes from nuclear power). 

DE91622889/GAR 150,273 PC A03/MF A01 
DE91622898/GAR 

Communications d from Memb regarding the 

export of nuclear material and of certain categories of 

equipment and other material. A further communication, 

dated 10 December 1990 

DE91622898/GAR 150,351 PC A03/MF A041 
DE91622899/GAR 

Pakistan nuclear safety and radiation p i lati 


1990. ie 

DE91622899/GAR 148,952 PC A03/MF A01 
DE91622900/GAR 

Agency's cmpenen with the United Nations Educational, 

Scientific and Cultural Organization concerning the joint op- 

eration of the International Centre = Theoretical Physics 

at Trieste. Extension of the agreement. 

DE91622900/GAR 150,785 PC A03/MF A01 
DE91622901/GAR 

Ar Brazilian declaration on common nuclear policy. 

0DE91622901/GAR 150,352 PC A03/MF A01 
DE91622914/GAR 

INDC list of correspondents for the exchange of nuclear 

data information and compilation of National Nuclear Data 


mittees. 
DE91622914/GAR 150,384 PC A07/MF A01 
DE91622915/GAR 
List of documents received by the INDC Secretariat. 
DE91622915/GAR 150,385 PC A04/MF A01 
DE91622923/GAR 
Algorithms to calculate sample sizes for inspection sam- 


ing plans. 
BEs1822923/GAR 150,386 PC A08/MF A01 
DE91622927/GAR 
Issues in ne parallel iterative algorithms for solving 
_— differential equations on a (transputer-based) distrib- 
— system. 








for pro- 








uted parallel 
DE91 622927/GA 
DE91622928/GAR 


far gn me A multigroup diffusion theory code for hexago- 
lattice core analyses with auto-triangularisation. 


150,375 PC A03/MF A01 


DE91622928/GAR 
DE91622930/GAR 

Report of the Nuclear Data Section to the international 

Data Committee March 1989 - June 1990. 

DE91622930/GAR 150,387 PC AO5/MF A01 
gre 


150,376 PC A0S/MF A01 


it. Annual progress report for 


Deot6e W/GAR 149,435 PC Ag ME. Ao1 


DE91622984/GAR 
Atoms in cuore electromagnetic fields. 
DE91622984/GAR 150,786 PC A04/MF A01 


DE91623014/GAR 
Experimental study of the vertical stability of high decay 
i in the Dill-D tokamak. 


x plasmas i 
DE91623014/GAR 150,577 PC A04/MF A01 
DE91623015/GAR 
Implementation of a multi-layer perception for a non-linear 


control problem. 

DE91623015/GAR 150,578 PC A04/MF A01 
DE91623017/GAR 

MHD modelling of Somat limit disruption in tokamak: 

DE91623017/GAR 150,579 PC A04/ME A01 
DE91623018/GAR 

— of plasma heating by low-frequency waves: magnet- 

_- and Alfven resonance heating. r 

Deo 18/GAR 150,580 PC A09/MF A01 
cesennenanraan 

First results of FENDL-1 testing and start of FENDL-2. 

Summary report of a consultants’ meeting, held in Vienna, 


Austria, 2 25-28 June 1990. 
DE91623022/GAR 150,165 PC A04/MF A01 
DE91623062/GAR 
One-loop calculations with massive particles. 
DE91623062/GAR 150,787 PC A07/MF A01 
DE91623087/GAR 
Translation a selected papers published in Yadernye Kon- 
stanty (Nuc’ lear Constants 3, 1! 3, 1988). 
DE91 623087/GAR 150,788 PC A03/MF A01 
DE91623216/GAR 


—— of Cs(sup + ), ~ aa 2+ ) and Ni(sup 2+ ) on 
hanistic m 


bitumen: a mec! 

DE91623216/GAR 150,274 PC A04/MF A01 
DE91623260/GAR 

Electrolisis de sales fundidas. Obtencion de circonio meta- 

— _ salt electrolysis. Preparation of zirconium 


DE91623260/GAR 149,436 PC A03/MF A01 
DE91623261/GAR 

Obtencion de titanio metalico por electrolisis de sales fundi- 

das. (Titanium metal obtention by fused salts electrolysis). 

DE91623261/GAR 149,437 PC A03/MF A01 
DE91623266/GAR 

Proteccion de aceros al carbono en plantas G.S. (Girldler 

sulphide): Pte. 7. Efectos de la exposicion al medio am- 

biente de las capas protectoras hong sulfuros y posterior tra- 

tamiento en condiciones de ita. (Carbon steel protection 

in G.S. (Girldier sulphide) plants: Pt. 7. Environment expo- 

sure effects on iron sulphide scales and subsequent treat- 

ment in plant conditions). 

DE91623266/GAR 149,380 PC A03/MF A01 
DE91623267/GAR 

Proteccion de aceros al carbono en plantas G.S. (Girldler 

sulphide): Pte. 8. Influencia del agr del oxigeno y 

azufre. (Carbon steel protection in G.S. (Girldler sulphide) 

plants: Pt. 8. and sulphur aggregate’s influence). 

DE91623267/GA 149,381 PC A03/MF A01 
DE91623282/GAR 

Oeterminecion de eee en bagazo por reflexion de 

in by neu- 





reflectio ection), 
DE91623282/GAR 
DE91623298/GAR 
Analisis multielemental por activacion neutronica de sedi- 
mentos del Golfo de Ana Maria. (Multielemental analysis by 
neutron activation of sediments in the Ana Maria Gulf, 


uba). 
DE91623298/GAR 150,435 PC A03/MF A01 
DE91623308/GAR 


Resolucion de un problema de frontera movil con condicion 
de borde implicita. (Solution of moving boundary problems 
Li 


with implicit boundary condition). 

DE91623308/GAR 149,577 PC A03/MF A01 
DE91623330/GAR 

Effects of biotic and abiotic factors on the accumulation of 

radionuclides in Fucus vesiculosus L. 

DE91623330/GAR 149,080 PC A06/MF A01 
DE91623334/GAR 

Determinacion de la dosis de irradiacion adecuada para la 

inhibicion de la page ya de la papa variedad ‘aka. 

(Irradiation dose for the inhibition of the sprouting of Baraka 

variety potatoes). 

DE91623334/GAR 
DE91623335/GAR 

Calculation of radiation quantities for the medical products 

sterilization unit by gamma ray. 

DE91623335/GA! 150,170 PC A04/MF A01 
DE91623352/GAR 

Dynamic MRI gen seem as a moment problem. Pt. 3. 

An error anal by sinc and spline inter- 

polation in a Viawert cane setting. Pt. 3. 


149,111 PC A03/MF A01 


147,928 PC A03/MF A01 


DE91749039/GAR 


DE91623352/GAR 
DE91623390/GAR 
Dose determination of 600 MeV proton irradiated speci- 


mens. 

DE91623390/GAR 150,200 PC A03/MF A01 
DE91623392/GAR 

Dosimetria en aire en la instalacion de irradiacion producto 


1. (Dosimetry in air in the product 1 gamma irradiator). 
DE91623392/GAR 150,171 PC A03/MF A01 


DE91623398/GAR 


Determination du taux de neutrons differes. Application auf 
reacteur CROCUS. (Determination of delayed neutron frac- 
ion. Application to the CROCUS reactor). 

DE91623398/GAR 150,377 PC A03/MF A01 

DE91623400/GAR 

Sensitivity analysis using DECOMP and METOXA subrou- 
tines of the MAAP code in modelling core concrete interac- 
tion phenomena and post test calculations for ACE-MCCI 


experiment L-5. 
DE91623400/GAR 150,378 PC A05/MF A01 
DE91623401/GAR 


Analisis dinamico del conjunto critico CC-1. 
analysis of critical assembly CC-1). 
DE91623401/GAR 150,379 PC A03/MF A01 


DE91623404/GAR 


Numerical modelling of two-phase flow in the a plenum 
of a BWR by a three dimensional two-fluid mode’ 

DE91623404/GAR 150,318 Pe A A03/MF A01 

DE91623406/GAR 
Provozovani a udrzba jaderne elektrarny. Sbornik predna- 
sek celostatni konference. (Operation and maintenance of 
nuclear power on National conference proceedings). 

DE91623406/ 150,319 PC A12/MF A02 


senmeamanien: 
Calculos dinamicos del reactor de investigaciones IRT del 
CIN. (Nuclear Research Center IRT reactor dynamics calcu- 
6691623439/GAR 150,380 PC A03/MF A01 
DE91623440/GAR 
Annual report 1989-90 (Universities Research Reactor, 


Risley(England)). 
DES eas MO/CAR 150,320 PC A03/MF A01 
DE91€23469/GAR 


Uranium 1990 resources, production and demand. Statisti- 
cal update. (Uranium 1990 ressources, production et de- 


mande. Mise a jour statistique). 
DE91623469/GAR 150,353 PC A04/MF A01 


DE91623476/GAR 


Tunable integration scheme for the finite element method. 

DE91623476/GAR 150,587 PC A03/MF A01 
DE91735043/GAR 

First experimental results from SIS/ESR. 

DE91735043/GAR 150,789 PC A03/MF A01 
DE91740766/GAR 


Etude experimentale des interfaces gaz-liquide par reflex- 
ions de neutrons. (Experimental study at gas-liquid inter- 


faces by neutron reflection). 
DE91740766/GAR 148,377 PC A07/MF A01 


DE91744264/GAR 
Sub-barrier fusion of (sup 27)Al + (sup 70,72,73,74,76)Ge. 
Evidence for shape transition and structure effects. 
DE91744264/GAR 150,790 PC A03/MF A01 
DE91744265/GAR 
Elastic scattering of (sup 35)Ci and (sup 37)Ci on (sup 


24)Mg. 

DE91744265/GAR PC A03/MF A01 
DE91744740/GAR 

HITRAP project at GSI. A facility for experimentation with 


apped highly-charged ions. 

DE91744740/GAR 150,792 PC A03/MF A01 
DE91746426/GAR 

Characteristics and behaviour of interface — formed 

in the first extraction cycles of the purex process. 

DE91746426/GAR 150,354 PC A02/MF A01 
DE91749035/GAR 

Contribution a |l'etude de |'ebullition du sodium en convec- 

tion naturelle dans un assemblage. (Contribution at the 

study of natural convection sodium ebullition in a fuel as- 


sembly). 
DE91749035/GAR PC A10/MF A02 
DE91749036/GAR 
Comparison of the radiological impact of energy production 
by fission and fusion reactions. 
DE91749036/GAR 150,166 PC AO5/MF A01 
DE91749037/GAR 
Tableaux mensuels des mesures. Fevrier 1990. (Monthly 
results of measurements, February 1990). 
DE91749037/GAR 149,081 PC A04/MF A01 
DE91749038/GAR 
Tableaux mensuels des mesures. Mai 1990. (Monthly re- 
sults of measurements, May 1990). 
DE91749038/GAR 149,082 PC A04/MF A01 
DE91749039/GAR 
Tableaux mensuels des mesures. Juin 1990 avec supple- 
ment relatif au 2eme trimestre 1990. (Monthly results of 
measurements, Jun 1990 with supplement related to 1990 
second quarter). 


149,578 PC A03/MF A01 


(Dynamical 


150,791 


150,321 
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DE91749039/GAR 
DE91749040/GAR 

a mensuels des mesures. Juillet 1990. (Monthly re- 

sults of measurements, Jul 1990). 

BE91749040/GAR 149,084 PC A03/MF A01 
DE91749041/GAR 


es activites ag et dg rejetees par les reacteurs 
@au pressurisee: une comparaison internationale entre 
$975 et 1988. (international comparison on radioactive re- 
leases of PWR between 1975 and 1988). 
DE91749041/GAR 149,085 PC A03/MF A01 
pe en at 
Contrib herches sur les des ele- 
ments a Yetat “de traces dans les eaux cotieres de la 
Manche par |'etude de la distribution spatiale de traceurs 
radioactifs industriels dans les moules et les fucus. (Contri- 
bution to investigations on trace elements transport in the 
Channel: tial distribution of industrial tracers in mytilus 
edulis and fucus serratus 
DE91749043/GAR 149,155 PC A05/MF A01 
DE91749045/GAR 
Modelisation numerique des _— de fadioelements ar- 
tificiels en Mer de Manche. 
biologiques et sedimentaires). ‘(Numerical model of artificial 
pare meee) transfers in the English Channel. (Hydrodyna- 
and es processes)). 
DEot74904 /GAR 149,086 PC A10/MF A02 
DE91749046/GAR 
Etude A effets de l’irradiation electronique sur les pro- 
prietes des es ferroelectriques P(VDF - TrFE). 
(Study of electron Irradiation effects on properties of ferro- 
electric copolymers polyvinylidene fluoride-polytretrafluor- 


149,412 PC A08/MF A01 


149,083 PC A05/MF A01 








DE91749046/GAR 
DE91749047/GAR 
Alteration hydrothermale du verre R7T7. Cinetiques de dis- 
solution du verre a 15C et a 250(sup 0)C, role des phases 
neoformees. ‘othermal alteration of the glass R7T7. 
Glass dissolution kinetics at 150 and 2500, role of neo- 


formed 

DE91749047/GAR 150,275 PC A08/MF A01 
DE91749064/GAR 

New ri it for uranium - plutonium partitioni 

DE9174:! /GAR 150,355 PC 
DE91749065/GAR 


Numerical! “0 er ee ocean general circulation and 
radi : - : i 
149,087 PC A03/MF A01 


02/MF A01 


DE91749065/GAR 
DE91749068/GAR 

Neutron spin depolarization by vortices in YBa2Cu30 

D=91749068/GAR 150,617 PC A03/ ME A01 
DE91749069/GAR 

Phase transitions and high temperature structures in tricy- 

clopendatienyl-chioro-uranium (IV), U(C5H5)3Ci. 

DE91749069/GAR 148,288 PC A01/MF A01 
DE91749070/GAR 

Use of solvent extraction in the nuclear fuel cycle, forty 


years of i Aare 

DE91749070/GAR 150,356 PC A03/MF A01 
DE91749071/GAR 

Application of crown-ethers to cesium and strontium remov- 


al from Marcoule 
DE91749071/GAR | 150,276 PC A03/MF A01 
DE91749072/GAR 


Spin glass freezing and superconductivity in YBa2(Cu(1- 


x)Fex)307 alloys. 
DE91749072/GAR 149,339 PC A03/MF A01 
DE91749073/GAR 


ee = of a package - comparison between experi- 


lest and dynamic analysis. 
Deot749073/GAR 150,277 PC A03/MF A01 
Oran 
‘olarised neutron study of flux ~~ sone in HoBa2Cu307. 
DESTTab0T4/GAR 340 PC A03/MF A01 


DE91749075/GAR 





Moessbauer spectroscopy on actinides. 
DE91749075/GAR 150,618 PC A03/MF A01 
DE91749076/GAR 
Influence des matrices resistives sur la stabilite des com- 
posites supraconducteurs. (Influence of resistive matrices 
on the stability of ne composites). 
DE91749076/GAR 150,793 PC A14/MF A02 
DE91749078/GAR 
Borohydrures d’uranium (ill) et (IV): complexes areniques et 
dienyliques. —— (I) and (IV) borohydride: arene and 


co 
DE91749078/GAR 148,289 PC A09/MF A01 
DE91749079/GAR 
Influence du soufre sur la passivite de I’alliage 600 en 
milieu aqueux a 300(sup 0)C. Relations avec la corrosion 
sous contrainte. (Influence of sulfur on ood gy vem f of in- 
cone! 600 in aqueous environment at 300C. Relationship 


with stress corrosion). 
DE91749079/GAR 149,382 PC A11/MF A02 
DE91749114/GAR 


oy of the decay modes of hot systems formed in the Ar 


+ Auand Ar + Th reactions. 

DE91749114/GAR 150,794 PC A03/MF A01 
DE91749116/GAR 

Reseaux polyurethannes classiques et contenant des 

motifs furanniques pour le confinement de dechets radioac- 


OR-34 VOL. 91, No. 18 


tifs: relati tructure-propri ———_. network 

with or without furai ivatives for contai of radioac- 

tive wastes: Rel. eee structure-properties). 

DE91749116/GAR 150,278 PC A14/MF A02 
DE91749117/GAR 

Photoionisation selective d'isotopes du gadolinium par laser 

—. ( photoionization of gadolinium isotopes 


with a ized laser) 
DE91749117/GAR 150,172 PC A06/MF A01 
DE91749199/GAR 
Mesure 24 la conductivite thermique et du pouvoir thermoe- 
de petits echantillons entre 1,5 K et 300 K. Appli- 
a _letude de NbSe2-2H, de CePt2Si2 et de 


and 
power mples between 1.5 K and 
ication to the cna | of NbSe2-2H, Ce Pt2 Si2 

and vB 106.8). 
DE91749199/GAR 149,341 PC A12/MF A02 

DE91749200/GAR 

Effet des solutes Si, Ge, Sb sur la germination des cavites 
et la — des lacunes dans du nickel irradie aux elec- 


trons. (Effects of the solutes Si, Ge, Sb on cavity germina- 
tion and vacancy migration in nickel irradiated with elec- 


trons) 
149,413, PC A07/MF A01 








DE91749200/GAR 
DE91749201/GAR 

Contribution a |’analyse cristallographique et eacariqus 

des couches de mol molybdene prep: par p 

cathodique (Contribution to crystallographical 

and mechanical Panay of of molybdenum coatings prepared 


by 
BEST uo201/GAR “149,355 PC A09/MF A02 
DE91756207/GAR 
KFA Juelich Jahresbericht 1986/87. (KFA Juelich annual 
87 


DE01756207/GAR 
DE91756443/GAR 

KTA Jahresbericht 1989. (KTA annual report 1989). 

DE91756443/GAR 150,322 PC A03/MF A01 
DE91756650/GAR 

Numerical simulation of nuclear power plants on multi- 


pri es ee Final report. 

DE91756650/GAR 150,381 PC A04/MF A01 
DE91756665/GAR 

Li att cieniien Bink 

quadrupole surface vibrations. 

DE91756665/GAR 
DE91756666/GAR 

Search for supermassive nuclei in nature. 

DE91756666/GAR 150,796 PC A03/MF A01 

DE91756668/GAR 

Large electron polarization of H- ~ ne (sup 20)Ne-ions tra- 


versi aS Gd = at very high veloci 
DE91 GAR 150, 997 PC A03/MF A01 


0E91767259/GAR 
K i di rb g: Technologische aspecten. 
Appendices. (Catalytic combustion of natural gas: Techno- 
— aspects. Appendic: 
DE91767253/GAR 148,532 PC A15/MF A02 
DE91767255/GAR 
European economic integration and the prospects for natu- 


ral =. 

DE91767255/GAR 148,953 PC A03/MF A01 
DE91767291/GAR 

Fast three-dimensional wind simulation and the prediction 


of stochastic blade loads. 
DE91767291/GAR 148,938 PC A03/MF A01 
DE91767293/GAR 
Status of activities of the International Expert Working 
Group on Municipal Solid Waste Incinerator Residues, No- 


vember 1990. 

DE91767293/GAR 148,879 PC A03/MF A01 
DE91767295/GAR 

Windveldsimulatie. Overzicht en analyse van methoden. 

(Wind field simulation. Overview and analysis of methods). 

DE91767295/GAR 148,939 PC A03/MF A01 
DE91767318/GAR 

Long-term behaviour of een coal ash in the sea. 

DE91767318/GAR 149,112 PC A03/MF A01 
DE91767320/GAR 

Metal forming processes to produce ECN superconducting 

wire. 

DE91767320/GAR 149,438 PC A06/MF A01 
DE91767322/GAR 


Penetratie van centrale verwarmingsketels. Energiezuinige 
en milieuvriendelijke ~_ in woningen. (Penetration of 
central heating boilers. Energy saving and environment 


friendly boilers in een 
148,929 PC A06/MF A01 











147,745 PC A10/MF A02 





dinger equation for nuclear 
150,795 PC A03/MF A01 





DE91767322/GAR 
DE91771846/GAR 
Haandbog for braendeovnsfabrikanter. (Handbook for man- 
ufacturers of wood burning stoves). 
DE91771846/GAR 148,154 PC A04/MF A01 
DE91771852/GAR 
Gaagadeoverdaekning i Struer. 
street in Struer 
DE91771852/GAR 
DE91771854/GAR 
Combined heat and 
tions. 


(Covering a pedestrain 
148,155 PC A03/MF A01 





transfer in building construc- 


DE91771854/GAR 
DE91771856/GAR 
Hoejisoleret let vaegelement med stor termisk kapacitet. 
(Highly insulated light wall elements with a high thermal ca- 
BE91771856/GAR 148,186 PC A06/MF A01 
DE91771869/GAR 
Leverancemuli 


oversat til mulige an 

to 2 a 2000", The 
tions). 

E0177 1660/GAR 


poten 


horizontal axis wind tsbine operati 
DEO1771870/GAR 48,940 PCA 


DE91771871/GAR 
Forsoeg vedr. elbesparelser i eee - a =. (Exper- 
iment concerned with saving electricity within the housing 


sector - 1st year). 
148,862 PC AO5/MF A01 


148,156 PC A07/MF A01 


i Energi 2000. Handlingsprogrammet 
Possibities for supply in relation 
of action applied to potential in- 


148,846 PC A04/MF A01 


in wake. 
/MF AO1 


y 
DE91771871/GAR 
DE91771872/GAR 
Fordamperkonstruktion og styring. Fase 3. Si Og da- 
= . (Evaporator construction and control. 3. 


Contr ‘data ita acquisition). 

Deo1771872/GAR 148,930 PC AO5/MF A01 
DE91771874/GAR 

Contributions from the Department of Meteoro and 

Span Energy to the ECWEC’90 conference in Madrid, 

in. 

DE91771874/GAR 148,941 PC AO5/MF A01 
DE91771888/GAR 

Se for udeniandske vindmoeller. (Develop- 

ncies of foreign windmills). 

DE91771888/GAR 148,942 PC AOS/MF A01 
0E91771001/GAR 

finer ner boiler system. vol 2). 

DE91771891/GAR 


DE91771901/GAR 
Biogas af madaffald. Forbehandling, hygiejnisering 
evecare el madaftfald fra husholdninger eo eutoner 
— iniaeg. Forprojekt. and doconpostio food wastes. 
Preliminary treatment, sanitizing and in of food 
os from instit and h | bio- 
mass conversion plants. Pilot project). 
DE91771901/GAR 149,113 PC A0Q4/MF A01 
DE91771902/GAR 
Rapport om myndighedsbehandling af glastilbygninger. 
ee on the authorities’ handling on glass extensions to 


DES! sae 902/GAR 148,158 PC A04/MF A01 
DE91771903/GAR 





Bind 2. (Integrated 
148,157 PC A19/MF A03 





derkedelsyst Bind 
fibre-burner boiler system. Vol. 1). 
DE91771903/GAR 148,159 PC A19/MF A03 


DE91771913/GAR 
Hvor skal vindmoellerne staa. (Where shall we put the 


windmills). 
148,962 PC A03/MF A01 





1. (Integrated 


DE91771913/GAR 
DE91771915/GAR 
Luftvarme og passiv meme 3 aeldreboliger. Aeldrecenter 
Skraenten, Soenderborg. ligforeningen af 6.12.1942. 
(Heated air and passive solar energy in old peoples homes. 
Old peoples centre Skraenten, Soenderborg. Housing asso- 


ciation of 6.12.1942). 
DE91771315/GAR 148,160 PC A04/MF A01 


DE91771917/GAR 
te fjernvarme. 2. fase. Forbrugeruniten. (Pulsating 
district heating. Second phase. Consumer unit). 
DEOT77 1017 GAR 148,863 PC AO5/MF A01 
DE91771921/GAR 
Vindmoellecekonomi. Undersoegelse af oekonomien for 
den private vindmoelleudbygni i Danmark baseret paa en 
indmill economy. Investi- 
gation of the economy “of private windmill development in 
mark based on results from questionnaires). 
DE91771921/GAR 148,943 PC A04/MF A01 
DE91771923/GAR 
Reduktion af anges vandforbrug og spildevandsafledn- 
ing. (Reduction of domestic water consumption and waste 


water draining). 
150,106 PC A07/MF A01 





DE91771923/GAR 
DE91771924/GAR 
Modelling and chemical reactions. Reaction rate survey for 


natural gas combustion. 
DE91771924/GAR 148,533 PC A07/MF A01 
DE91771926/GAR 


Situationsbillede af den danske vindenergibranche. (Review 
of the current situation of the — wind power industry). 
DE91771926/GAR 48,944 Pe at A03/MF A01 


DE91771929/GAR 
Reliability of structural systems with regard to permanent 


displacements. 
DE91771929/GAR 150,440 PC A03/MF A01 
DE91771930/GAR 


Reliability-based structural optimization. 
DE91771930/GAR 148,464 PC A03/MF A01 
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DE91771931/GAR 
Stress response of offshore structures by equivalent poly- 


nomial 
DE91771931/GAR 150,441 PC A03/MF A01 
DE91771934/GAR ° 


beo1771934GA ' 

DEQ1771935/GAR 
Driftserfaringer med Danmark. (Oper- 
ational 


aw with natural ). 
DE91771935/GAR 98,847 PC A05/MF A01 
DE91771936/GAR 


151,182 PC A04/MF A01 


af smaa dieseimotorer 
biogas. af 15 kW paa basis af HATZ 
— for puliging of a 15kW tion 
a cogenera’ 
on the of a HATZ diesel motor). 
DeD1771996/GAR 148,910 PC A08/MF A01 
DE91771937/GAR 


pee oye propulsion of ships. 
0E91771937/GAR 150,409 PC A05/MF A01 


DE91771939/GAR 


abatement). 
DE91771939/GAR 
DE91771943/GAR 


) ae. Cums fra 
—— pomonyl ocr ing 
area in Ikast. Conversion from electric heating to district 


DEO1}71943/GAR 148,864 PC A04/MF A01 
DE91771944/GAR 


148,989 PC A03/MF A01 


boligomraade i Ikast. Bilag. Omstill- 
fiernvarme. (Elucidation concerning 
pony f bg ed ay, hy 


to district heating). 
DE91771944/GAR 148,865 PC A04/MF A01 
ge 
ikin pidaettaeminen kalkki-injektiolla. Injektiotekniikan te- 
hokkutden ee te ukina a by sorbent in- 
jection. Improvement of of injection tech- 
91771946/GAR 148,990 PC AO5S/MF A01 
DE91771947/GAR 
Hiilivetypaeaestoejen rajoittamisen tekniset os taloudelliset 
—— (Techno-economic assessment of VOC-emis- 
sion reduction 
DE91771947/GAR 148,991 PC A07/MF A01 
DE91771948/GAR 
laskennassa. 


Pinch-menetelmae i kai 
=, — of pinch-techi design and cal- 
f) exchanger network: wari hot 
DE91771948/GAR A06/MF A01 
0E91771949/GAR 
Mallinnusmeneteimaet Itoj (Mod- 


eling methods in noey applica’ 

DES 771949/GAR 148,848 a A08/MF A01 
DE91771950/GAR 

Puurakenteiden homehtumiseen vaikuttavat kriittiset kos- 

teus- ja laempoetilaolosuhteet. (Critical moisture and tem- 


fae ture conditions for mold ae in construction). 
91771950/GAR 148,161 PC AOS/MF A01 
0E91771951/GAR 


pve cnr eee by. typen oksidien eae Simg = 

ja utus. (The 

Sulenn athuis ot aialen adi Ot eat ie. 
in flue gases. Effect of calibration and ——-. 

'91771951/GAR 148,992 MF A01 


0E91771952/GAR 
rn ge ~ tehostamistoimien kehitys vuosina 1970- 
it of the energy conservation 








mental effects of 
DE91771957/GAR 
DE91771958/GAR 
Asuinkerros- ja indiatelmact, (Energ energiaa saeaestae- 
nergy saving concepts for 
of flats and office 
0DE91771958/GAR 148,868 PC A04/MF A01 
DE91771961/GAR 


148,955 PC A04/MF A01 


y mye Mg pan an ne. yg 
in large buildings. sfeasliy sud), 
PC AOS/MF A01 


— 
91771961/ 148, 592 


0E91771962/GAR 





innattavuuden arviointi, kat- 
saus. (Evaluation of pallens of energy conservation 
measures). 
DE91771962/GAR 148,869 PC A03/MF A01 
DE91771963/GAR 


fe meee may a liikenteessae, tekniset mahdollisuudet. 
— WW traffic, technical possibilities). 
91 148,956 PC A05S/MF A01 
wevesint 


Olio-orientoituneet energiataloudelliset analyysi- ja 
pps pene me (Object-oriented energy cocnonoas = 
sis 3 
0E91771964/G 148,870 PC A08/MF A01 
DE91771965/GAR 
Epaetasaisten laempoeoiojen vaiki 
suuskatsaus. (Effects of nonuniform thermal 
thermal 
DE91771965/GAR ‘148,871 PC A06/MF A01 
DE91771966/GAR 
Pienehkoejen turvetta ja puuta polttavien laempoelaitosten 
Peat end wood ting heating plants) emissions of 
PC hos/MF A01 


BEST; 771066/GAR 48,849 
DE91771967/GAR 
PC erga 


vuchnee Oe Deviant lamps goneral ie 
t in 
DESIST /GAR 148,163 
DE91771968/GAR 
) peruskor. 
Use of Foy pumps in dwelling 
equipped with, gravity ventilation). 

DE91771968/GAR 148,164 PC A05/MF A01 
DE91771969/GAR 
Teollisuuden energiatalouden 
maatiolla. (improvement of the ener: 

ial buildings using modern systems). 

DE91771969/GAR 148,872 PC A05/MF A01 


DE91771970/GAR 


Energian taloudellinen ja jaerkevae kaeyttoe selluteolli- 
suudessa, tutkimustarvekartoitus. (Economic and 


a. Kirjalli- 
conditions on 





use in pulp industry). 
DE91771970/GAR 


DE91771971/GAR 


Asuintaloyhtioeiden oo ja kuluttajakaeyttaeyty 
minen. Teoreettiset laehtoekohdat ja niiden suppea empiir- 
— wed dpe | yma 


of housi > . Theoretical fr: 
Dest 771971/GAR 148,874 PC A06/MF A01 
DE91772011/GAR 


Markedsintroduksjon av nye | iter og 

pea ss ya (Market introduction of new comapenante 
and systems in the offshore sector). 

DE9177201 1/GAR 150,442 PC A0S/MF A01 


DE91772029/GAR 
Draft: Policies and strategies for integrated waste manage- 


ment. 
DE91772029/GAR 149,114 PC A03/MF A01 
nora 


a lefii 


148,873 PC A03/MF A01 








11970-1000 in Finland). 
DEgt771 952/GAR 148,954 PC A04/MF A01 
DE91771953/GAR 


mittaaminen. AI 


DE91771953/GAR 
0E91771954/GAR 


148,993 PC A04/MF A01 


as 


vaikutus ja 
anne. (ENecs of air cupennve = et om ar 
climate on work ). 
GES1771984/GAR 148,867 PC A04/MF A01 
DE91771955/GAR 
Suomalainen ilmastointijaerjestelmae. |-vaihe. (Finnish air 
een First phase). 
DE91771955/GAR 148,931 PC AO5/MF A01 
DE91771956/GAR 
ee = asuinrakennuste! 
pail vetlaor neat 


aportti. (Demand control 
of the future. Summary report) 
148,162 Pe Ad A08/ME A01 








best STrObe/GAR GAR 
DE91771957/GAR 


Energian saeaestoe Yehsnctano enor. vaehentaemis- 
keinona, p ympaeristoe- 





loeraendring oever tiden vid lagring i stora 
stackar. aiitee in fuel chips during storage in large 
piles). 
DE91772030/GAR 149,459 PC A06/MF A01 
DE91772031/GAR 
Goeteborgs energisystem: Ett forskningsprojekt. Slutrap- 
. (Energy system of Goeteborg: A research project. 
Final report). 
DE91772031/GAR 148,957 PC A11/MF A02 
DE91772032/GAR 


Svensk avfalishantering. En framtidsstudie i scenarioform. 
(Swedish waste management. A future scenario). 
DE91772032/GAR 149,115 PC A05/MF A01 


DE91772033/GAR 
DIOD-foenstret, an _experimentell 


window, an 

DE91772033/GAR 
DE91772034/GAR 

Foerenklad antag Bp av e 

komfortvaermepumpar i 

method for calculation o BA an 

Bases in electrically heated houses). 

E91772034/GAR 148,165 PC A0Q3/MF A01 

0E91772035/GAR 

Eleffektivi i 

apm inom upp 


utvaerdering. (DIOD 
148, 187 PC A03/MF A0O1 








Ett project foer system- och 
ing det. Rapport 





DE91772181/GAR 


148,166 PC A03/MF A01 


i rosteldade pannor. (Studies of 
151,168 PC A0Q3/MF A01 


eter ae slott. Drifterfarenheter med kior- 
fritt |. (Heat pump in the Aakeshov castle. Op- 
experience using chlorine free fluid). 
'2037/GAR 148,167 A03/MF A01 
DE91772038/GAR 
villavaermepumpar 1982- 
time studies one-family house 


148,168 PC A03/MF A01 


Faeltprov och 
1989. (Field tests 
1982-1989). 
DE9177; /GAR 
DE91772045/GAR 
Small uniflow two-stroke Si engine. 
DE91772045/GAR 148,564 PC AQ5/MF A01 
DE91772047/GAR 


Catalyst in theory and practice. 
0DE91772047/GAR 148,378 PC A04/MF A01 


ees 
av luftfoeroreningar fraan vaegtrafik paa naerlig- 
quale ting: @aisas of tr pehaous fom west walle te 
'91772062/GAR 148,994 PC A03/MF A01 
DE91772064/GAR 
Pe ge +e hos 


Be syns 


DE91772105/GAR 
Cold leg injection reflood test results in the SCTF Core-! 


under constant h 

DE91772105/GAR 150,323 PC A0S/MF A02 
DE91772107/GAR 

fw se map es robot manipulator dynamics based on Newton- 


Euler’s equations. 
DE91772107/GAR 149,299 PC A04/MF A01 

DE91772109/GAR 
Development of advanced HTGR fuel, 1. Fabrication test 


and some 

DE91772109/GAR 150,357 PC A03/MF A01t 
DE91772111/GAR 

Design of the beam transport lines of the Japanese Hadron 


Project, (2). 
DE91772111/GAR 150,798 PC A03/MF A01 
DE91772112/GAR 


of a lattice for JAERI! “~;, (JSR). 
DE91772112/GAR 1 708 PC A04/MF A01 


DE91772125/GAR 
Fa TANDEM, LINAC and V.D.G. annual report 1989. 


April 1, 1989 - March 31, 1990. 
DE91772125/GAR 150,800 PC A11/MF A02 
DE91772126/GAR 


RF tests on the INS 25.5-MHz split coaxial RFQ. 
DE91772126/GAR 150,801 PC A03/MF AO1 


DE91772172/GAR 


Vectorization of nuciear codes 90-1. SONATINA-2V HTTR 
version, TRIDOSE, VIENUS, SCRYU. 
be917721 72/GAR 150,324 PC A0S/MF A01 


DE91772173/GAR 
Prediction of thermal behavior of FBR fuel in the NSRR 


transient tests. 
DE91772173/GAR 150,358 PC A10/MF A02 
DE91772174/GAR 


steels exposed to seawater). 
149,395 PC A04/MF A01 


hnaitinaet ' April 1, 
1989-March 31, 1 
DE91772174/GAR 150,325 PC A16/MF A02 
DE91772175/GAR 

General criteria for the structural design of the HTTR con- 


trol rods. 

DE91772175/GAR 150,359 PC A03/MF A01 
DE91772176/GAR 

Study on behavior of niobia dopant UO2 fuel under reactiv- 

ity initiated accident conditions. 

DE91772176/GAR 150,360 PC A0S/MF A01 
DE91772177/GAR 

Interaction between zircaloy tube and inconel spacer grid at 


lemperature. 
Deetat77 77/GAR 150,361 PC A03/MF A01 
DE91772178/GAR 


Moduli space of gravity. 
DE91772178/GAR 150,802 PC A03/MF A01 
DE91772179/GAR 

V(sub p) x B acceleration of electrons by phased Gaussian 


laser . 

DE91772179/GAR 150,803 PC A03/MF AO1 
DE91772181/GAR 

Detecting deletions, insertions, and single nucleotide substi- 

tutions in cloned (beta)-globin genes and new polymorphic 

nucleotide substitutions in (beta)-globin genes in a Japa- 
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nese popula’ 
matches in RNA: DN. 
DE91772181/GAR 
DE91772182/GAR 
Variations with time and age of the excess cancer risk 
al A-bomb survi 
DE91772182/GAR 149,759 PC A03/MF A01 
DE91772183/GAR 
Organ doses to f during ph 


roscopy and — tomography. 
DE91772183/GAlI 149,760 PC A03/MF A01 


DE91772205/GAR 


ribonuclease cleavage at mis- 
xes. 
149,758 PC A03/MF A01 





graphy, fluo- 


Inflation induced by 

DE91772205/GAR 
DE91772206/GAR 

RIKEN oe recoil separator 

proach to superheavy elements 


147,971 PC A03/MF A01 


a possible new ap- 
oy te the (HI, (alpha)xn) reac- 


DE91772206/GAR 150,804 PC A03/MF A01 


pene sewer 


poe nat my clei found in cosmic r: 
DE91772207/GAR 150,805 YC A03/MF A01 
DE91772208/GAR 
Split coaxial aes for an ISOL post-accelerator 
DE91772208/GAR 150,806 
DE91772209/GAR 


PC A03/MF A01 


een ¢ methods generating design allowable 
limits the HTTR Pgh Teleennan” Structural Design 


DE91772209/GAR 150,369 PC A12/MF A02 
DE91772210/GAR 


Shock | eee response of cylindrical vessel with slow 


DEg1772 772210/GAR 150,362 PC AOS/MF A01 
DE91772211/GAR 


pone k on operation, utilization and technical devel- 
research — and hot laboratory. From April 


7 1089 to March 31, 
bee1772211/GAR 150,326 PC A09/MF A02 


DE91772213/GAR 
Development of an atmospheric dispersion and dose calcu- 
lation —_ for real-time response by using small-scale 
DE91 772213/GAR 149,088 PC A04/MF A01 
DE91772214/GAR 
Attenuation data of point isotropic pena sources in the 
shielding materials of water, concrete and ir: 
DE91772214/GAR 150,382 PC ‘A07/MF AO1 
DE91772215/GAR 
pow non ng on dissipative drift wave turbulence and L-H 


transition. 
DE91772215/GAR 150,582 PC A03/MF A01 
DE91772216/GAR 
paignes of Intellectual Reactor Design System: IRDS. 
DE91772216/GAR 150,327 PC A06/MF A01 
DE91772217/GAR 


payee of re oe method. Application of oxalic 


to denitration and extraction processes. 
DE91772217/GAR 150,279 PC A03/MF A01 
DE91772218/GAR 
Effects of current les on the kink-baliooni 
DE91772218/GA 150,583 PC 
DE91772219/GAR 
Vaporization behavior of uranium-plutonium mixed carbide 


fuels mr | igh burnup 

DE91772219/GA 150,363 PC A03/MF A01 
DE91772220/GAR 

Study on fuel deformation during PCIOMR. 

DE91772220/GAR 150,364 
DE91772221/GAR 

Safety for pipe rupture accidents of primary cooling 


system for HTTR. 
DE91772221/GAR 150,328 PC A03/MF A01 
DE91772222/GAR 


ee Large Scaie =o (LSTF) system descrip- 


second simulated 
DE91772222/GAR 150,365 PC A17/MF A02 
DE91772223/GAR 
Diffusion experiment of a ee in granitic rock cores. 
DE91772223/GAR 50,280 PC A03/MF A01 


DE91772224/GAR 
Analytical study on the effects of rolling on the flow in the 
core of the marine reactor. 
DE91772224/GAR 150,181 PC A04/MF A01 
DE91772225/GAR 


Production and accuracy evaluation of standard group con- 

stants for safety analysis of radiation shieldi 

DE91772225/GAR 150,383 "A08/MF A01 
DE91772226/GAR 


High-speed tensile tests on the material for the capsule in 

the shock structural tests. 

DE91772226/GAR 150,366 PC A03/MF A01 
DE91772227/GAR 

intercomparison of r ing and evaluati hods for 

DE91772227/GAR 150,281 PC A04/MF A01 
DE91772228/GAR 


Vectorization of the rarefied gas flow analysis code usii 
the direct simulation Monte Carlo method. ‘a 
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stability. 
/MF A01 


PC A03/MF A01 








DE91772228/GAR 
DE91772229/GAR 

= loop OWL-2 and irradiation tests done with 

91772229/GAR 150,329 PCs A04/MF A01 

DE91772230/GAR 

Solitons and chaos in plasma. 

DE91772230/GAR 
DE91772288/GAR 


Evahiati Heath 


150,505 PC A03/MF A01 


150,584 PC A03/MF A01 





if jum migration in artificial barrier (com- 

pacted bentonite) using leaching data of fully radioactive 

— yore G Comparison with leaching model and limited 

D017 )2088/GAR 150,282 PC A03/MF A01 
DE91772292/GAR 


Radioactivity survey data in eer part 2. Dietary ma’ 
DE91772292/GAR 147,929 PC AOS/ME A rr 
DE91772293/GAR 

Radioactivity survey data in Japan, part 1. Environmental 


materials. 

DE91772293/GAR 150,283 PC A03/MF A01 
DE91772305/GAR 

Sumi report of activities under visiting research pro- 

gram in Research Reactor Institute, Kyoto University, 

second half of 1989. 

DE91772305/GAR 150,330 PC A06/MF A01 
roe tie =r yc 





Hi g | on physics and en- 
gineen mg of "ath and poor Thon 198: 
E91772306/GAR 150,807 PC A06/MF A01 
DE91773528/GAR 


Study on the set up of a measurement system for chemical 


toxics in the atmosphere 
DE91773528/GAR 148,995 PC A14/MF A02 
DE91773682/GAR 


Unt hh ai 





des erhaltens von Rueck- 
flussverhinderern Penne My Bauart. (Investigation 
into the dynamical behavior of non-return valves of different 


construction). 
DE91773682/GAR 149,314 PC A09/MF A01 
DE91773687/GAR 
he ge ae an verbesserten Solaraniagen. Schiussber- 
icht. Sa testing of improved solar energy sys- 


tems. Final r 
DE91773687/GAR 148,970 PC A04/MF A01 
DE91773694/GAR 
Investigation of the structural formation, t 
stre of the heat affected zone by means 
lated specimens of 1% CrMoV steel. Final ri 
DE91773694/GAR 149,396 
DE91773716/GAR 
Polarographische und voltammetrische yop 
einiger hlor-Derivate einfacher Koh- 
lenwasserstoffe. (Polarographic and voltammetric investiga- 
= oR es some environmentally relevant fluorochioro-deriva- 


of pri a 
DES1773716/ A\ 148,996 PC A03/MF A01 
DE91773718/GAR 
Coopers research projects of the Institute of Hydrobio- 
of Academia Sinica, Wuhan, P.R. China and the Insti- 
tute of Ecological Chemisiiy of the Geselischaft fuer Strah- 
len- und Umweltforschung mbH Munich, 1981-1989. 
DE91773718/GAR 149,050 PC A06/MF A01 
DE91774535/GAR 
Wake measurements on the Nibe wind turbines in Den- 


mark. 

DE91774535/GAR 148,945 PC A07/MF A01 
DE91774536/GAR 

a: of the influence of heater type and thermostat 

mapee solar building performance. Model/ 

DESI T7aSSB/GAR 148,169 PC A06/MF A01 
DE91774537/GAR 

Vane shear and rheological 


muds. 

DE91774537/GAR 
DE91774538/GAR 

Distribution studies of waders and sheliduck in the Severn 


Estuary. Parts 1 and 2. 
DE91774538/GAR 150,107 PC A09/MF A02 
pre ren 
refuse derived fuel on a ~ agg chain 
aioe shel boiler at the Byker Heat Statio 
£91774530/GAR 148,850 PC ‘A03/MF A01 


ye ne een 


hness and 
weld simu- 


‘(A03/MF A01 





of est 
150,436 PC AQ4/MF A01 





Description of the EMC test room facility 1987-88. 
DE91774540/GAR 148,170 PC A04/MF A01 


DE91774541/GAR 
pene investigation of the ~~ ng of thermostat 


on passive solar building performai 
91774541/GAR 148, 71 PC A04/MF AO1 


0E91774642/GAR 





of the aga of heater type 


on passive solar buildir performanc 
DE91774542/GAR ™ 148, S72 PC A04/MF A01 


DE91774543/GAR 
— of ition of noise from wind turbines with 


pr 
ard to community disturbance. 
D 91774543/GAR 149,042 PC A09/MF A01 


DE91774544/GAR 
Investigation of the influence of heater type and thermostat 
response on passive solar building performance. Design of 
iments. 
DES 1774544/GAR 148,173 PC AOS/MF A01 
DE91774546/GAR 


Test cell studies 1: solar-lost. The influence of window size 
and room colour on the fraction of incoming solar radiation 
reflected back out of a room. 

DE91774546/GAR PC A04/MF A01 


DE91774547/GAR 
Heat transfer at internal building surfaces. Recommenda- 


future work amme. 
148,175 PC A06/MF A01 


148,174 


tions for a 

DE91774547/GAR 
DE91774549/GAR 

Test cell studies 1: window it Mi it of pa- 

ne ibing the effect of curtains, net curtains and 

bE01774540/GAR 148,176 PC A03/MF A01 
DE91774551/GAR 

Combustion of refuse derived fuel on a purpose-designed 

—a stoker shell boiler at the isle of Wight College of 

and Technology. 

DES1774551/GAn PC A03/MF A01 

DE91774553/GAR 


Protozool of landfill. 
DE91774553/GAR 


DEFU-TR-282 
Forsoeg vedr. elbesparelser i boligsektoren - 1. aar. (Exper- 
peor dap with saving electricity within the housing 
Dest 77187": /GAR 148,862 PC AO5/MF A01 
DHHS/PUB/ADM-91-1753 
Problems o enc Meet (San 1990: Proceeding of the 
Annual Scientific a Ay The Committee on Prob- 
ay uh Inc. Held in Richmond, Virginia 
june 
PB91-198044/GAR 148,115 PC A99/MF E06 
DHHS/PUB/FDA-91-4161 


Quality Assurance Guidelines for Hemodialysis Devices. 
PB91-196949/GAR 148,131 PC A11/MF A02 


DHHS/PUB/PHS-88-1594 


stimates from the National Health interview 
Survey, United States, 1987. 
PB91-201400/GAR 149,227 PC A11/MF A02 


DHHS/PUB/PHS-91-1768 
Domed Suey 186 and Procedures, National Hospital Dis- 


ape Sue 988. 
PBS 205708/GAR 149,228 PC A11/MF A02 
DIOR/L03-90 

Atlas/Data omy oe the United States and Selected 


Areas. Fiscal Year 
149,940 PC A08/MF A01 





148,851 


149,116 PC AO5/MF A01 


AD-A234 627/8/GAR 
DIOR/M02-90 
Distribution of ay mt ty State and by Selected Loca- 


tions, September 30, 1 
AD-A234 BaB/8/GAR 149,950 PC AO5/MF A01 
DIOR/M04-91/01 


Civilian Manpower Statistics, Quarter Ending December 31, 


1 1 

AD-A234 724/3/GAR 147,731 PC A03/MF A01 
DIOR/M13-91/02 

eeemeent of Defense General/Fiag Officer Worldwide 

Roster. 


AD-A235 367/0/GAR 149,968 PC A08/MF A01 
yy yr 


Reserve power Statistics Fiscal Year 1990. 
AD-A234 ag76/GAR 149,951 PC A03/MF A01 


DIOR/P06-90 
Prime Senet} Awards by Region and State: Fiscal Years 


1990, 1 
AD AZ 096/5/GAR 149,959 PC AOS/MF A01 
DLA-XX-M8 1002 


Defense Logistics Agency Integrated Data Bank (DIDB) 


nary. 
AD-A235 210/2/GAR 149,865 PC A0O5/MF A01 
rie came 


oe Oe Microcircuit Obsolescence. 
AD AaSs 3/4/GAR 148,792 


DLA-91-P 10021 
Tran: =. werd Analysis for RFCC Vendor Consolida- 


tion, Iino 
AD-A235 2 2/7/GAR 149,866 PC A03/MF A01 
DOD/POPHM-NAD/TR-91001 
Performance Oriented Packaging Testing of M548 Shippi pping 
and pete mes Container for Packing Group I! Solid Hazar 
AD-A234 869/6/GAR 150,447 PC A03/MF A01 
DOD/POPHM-NAD/TR-91100 
ane oo ae 
ipping ai torage tai 
Hazardous Materials. 
AD-A234 870/4/GAR 


DOD/POPHM-NAD/TR-91101 


Performance Oriented Packaging Testing Mo! a Shippi 
and Storage Container for Packing Group II Solid H Hazard. 
ous Materials. 


PC A03/MF A01 


Testing of CNU-405/E 
Packing Group I! Solid 


150,463 PC A02/MF A01 
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AD-A234 872/0/GAR 
DOD/POPHM-NAD/TR-91102 
Performance Oriented P: 

— Container for Packing 

AD-A234 871/2/GAR 
DOD/POPHM-TR/AYD-91-001 

Performance Oriented Packaging Report for Charge, Demo- 


lition, Clipped, M221. 
AD-A234 868/8/GAR 150,446 PC A01/MF A01 
DOD/POPHM/TR91/003 


Performance arene Packaging Testing of Mk 11 Mod 0 


i Tank. 
AD-, 963/7/GAR 150,452 PC A02/MF A01 
DOE/BC/14425-4 
Establishment of an oil and gas database for increased re- 
covery and characterization of oil and gas carbonate reser- 
voir a (Progress report), January 1, 1991- 


March 31, 1 

DE91011033/GAR 150,067 PC A03/MF A01 
DOE/BC/14447-8 

Fluid diversion and sweep improvement with chemical 

in oil — processes. Annual report, May 1, 1989-April 

1 L 

DE91002233/GAR 150,063 PC A11/MF A02 
DOE/BC/14483-8 

Natural Resources Information System for the State of 

poe Quarterly technical progress report, October 1, 


1 December 31, 1990. 
DE91008931/GAR 150,008 PC A03/MF A01 
DOE/CE-0302T 


Report to the Secre 


150,449 PC A02/MF A01 


Testing of PA92 Metal 
ll Solid Explosive Mate- 


150,448 PC A03/MF A01 


of Energy on ozone-depleting sub- 

stances: po analysis of the energy and economic effects of 

pee certain organic chlorine and bromine products. 
E910 6619/GAR 3.981 PC A04/MF A01 


DOE/CE/26579-T2 
—— schemes for production of aay water and co- 


te tion of electricity at Ashley Plan 
91010940/GAR 48, B44 PC A09/MF A01 


yrs 
Research and development of advancec lead-acid batteries 
May oictic venice propulsion. Annual report, May 2, 1989- 
DES1010483/GAR 148,836 PC A04/MF A01 

DOE/DF/MT-91/026 
eT ia — 


PBot. 507407 GAR 
DOE/DF/MT-91/027 
Statistics of Interstate Natural Gas Pipeline Companies, 

2). 


1989 
148,919 CP T02 


Consumption Survey: Condensed Ver- 
rveys, 1978-1985 and 1987. 
148,877 CP T02 


9 (FE 
PB91-507475/GAR 
DOE/DF/MT-91/028 

Interstate Pipeline’s Annual Report of Gas Supply, 1989 
FERC-15) 


1891-507483/GAR 148,920 CP T02 
DOE/DF/MT-91/028A 


Interstate ine’s Annual Report of Gas Supply, 1989 
FERC-15). Data Tape Documentation. 
'B91-186908/GAR 148,913 PC A03/MF A01 
DOE/DF/MT-91/029 
a and Gas Field “14 Master List (1990) and Oil and Gas 


invalid Field Record Lis' 
Past -507608/GAR 148,921 CP T02 
DOE/DF/MT-91/030 


Electric Utilities Sales and Revenue Monthly Report (EIA- 


826), 1989. 

PB91-507616/GAR 148,854 CP T02 
DOE/EA-0496-VOL.3 

Surface Water Interim Measures/Iinterim Remedial Action 

Plan/Environmental Assessment and Decision Document 

for South Wainut Creek Basin (Operable oom No. 2). Public 

Comment R ——— : Final report. 

DE91010638/GAR 151 PC AO5/MF A01 
DOE/EGD-RCRA-001/0590 


Obtaining variances from the treatment standards of the 
RCRA Land Disposal Restrictions. Environmental Guid 


DOE/ER-0491P 


Procedures for peer ‘ 
DE91010902/GAR 147,743 PC A0Q3/MF A01 
DOE/ER/13152-T4 


intertasomtte n 





oun in double-diftusi 
y | progress report, February 1, 1985-Janu- 

ay 31, 1986. 

DE91010921/GAR 149,248 PC A03/MF A01 
DOE/ER/13282-8 

Poms (phe ny searches y heme + plapgummaaa pees 


poss inning 15 August 1990 
DES O10262/GAR 148,526 PC A03/MF A01 
DOE/ER/13296-7 


Transformation of organic amines by transition metal clus- 
ler compounds. Progress report, 1990-1991. 
DE91010622/GAR 148,264 PC A03/MF A01 
DOE/ER/13455-4 
Femtosecond studies of surface electron transfer process 
ior interfaces. Final report, September 1, 


5-October 31, 1990. 
DE91010914/GAR 148,371 PC A0Q3/MF A01 
DOE/ER/13473-T2 





ion and reactions studies on well-characterized 
bimetallic and alloy surfaces. Final report. 
DE91010935/GA 149,431 PC A03/MF A01 
DOE/ER/13511-4 
Supported organometallic 


DOE/ID/12608-T9 


DE91010744/GAR 
DOE/ER/45247-4 


150,683 PC A03/MF A01 


Surface of electrocatalysts. Final report, uly 
1986-A\ 1990). ; 
DE9101 /GAR 148,370 PC A03/MF Ao1 
DOE/ER/45311-4 


Hall-Petch relationship and mechanisms of fracture in B2 


compounds. a report. 
DE91010256/GAR 149,427 PC A03/MF A01 
DOE/ER/53198-161 
Sees NEES cena ty i TS Fee 
DE91011427/GAR 150,565 PC AO6/MF A01 
DOE/ER/53198-170 
Extraction of ical equations from chaotic data. 
DE91011762/GAR 149,509 PC A03/MF A01 
DOE/ER/53212-157 


Self-consistent field error effects in reversed field pinch 
DE91011426/GAR 150,564 PC A13/MF A02 
DOE/ER/53284-T1 
na Se tealiamaaaae dian: a ances 
bE91011005/GAR 150,553 PC A03/MF A01 
DOE/ER/60293-5 
Ch y of atmospheric precipitation at L 





complexes: Surface 
, and catalysis. Annual ' avid sen 


April 1, 1991. 
DE91010396/GAR 148,369 PC A03/MF A01 
DOE/ER/13512-T1 
Mechanism of — from oad to butanol-ace- 
ba fermentation by icum. Technical 
1 15, 1990-April 14,1 


ess report, 991. 

Be 1010936/GA 149,531 PC A03/MF A01 
DOE/ER/13522-4 

Study of the basis for the competitiveness of (ital Rhizo- 

bium japonicum) in the nodulation of soybean. Final 
DE91010704/GAR 149,657 PC A03/MF A01 


DOE/ER/13547-2 

Solid-surface luminescence analysis. Progress report, 1 

February 1990-14 January 1991. 

DE91010000/GAR 148,364 PC A03/MF A01 
DOE/ER/13583-5 

Macrocyclic ligands for uranium complexation. Progress 

DES 1010728/GAR 148,283 PC A03/MF A01 
DOE/ER/13711-4 

Mechanical properties and modeling 


a's nical progress report No. 1, Ccepromber tb, 1900. 


h 15, 1991. 
DE91010741/GAR 


DOE/ER/13811-4 
Theoretical studies of hydrocarbon combustion chemistry. 
Annual pomees report. 

DE91010620/GAR 148,531 PC A03/MF A01 

DOE/ER/13901-3 
Metabolism of 


anon report, 
DE91011031/GAI 


DOE/ER/13903-2 
Biosynthesis and assembly of cell wall polysaccharides in 
cereal 


720/6 . 
DE91010726/GAR 149,530 PC A03/MF A01 
DOE/ER/13950-3 


PEPICO studies of ion dissociations: The structure and 
oe 6 eS molecules, and free radicais. 


jesearch 
DE91010742/GAR 148,284 PC A03/MF A01 


DOE/ER/13978-3 
ari goochamty and and ——. 
15, 1990-September 14, 
150,013 PC A03/MF A01 


150,010 PC A04/MF A01 


by extremely thermophilic bacteria. 
1988-June 1990. 
149,532 PC A03/MF A01 


Organic geochemical 
tat tayetm: Or 


1 i Vous 
DE91011489/GAR 
DOE/ER/14020-2 





DE91009495/GAR 149,098 PC A06/MF A01 
DOE/EIA-0520(91/04) 

International Petroleum Statistics Report. 

DE91011333/GAR 148,860 PC A05/MF A01 
DOE/EIA-0527(91) 


Assumptions for the Annual Ener, 
DE91011102/GAR 


DOE/EIS-0026-FS/SA1 
Supplement analysis o ic waste ch ization 
and repackaging Scthites at the Idaho National Engineer. 
ing Laboratory in support of the Waste Isolation Pilot Plant 
test \ 
DE91010635/GAR 149,067 PC A04/MF A01 
DOE/ER-0484P 
oa ‘90. [tem gmat in technology transfer 


and its 
DestousOre/GAR 147,742 PC A09/MF A02 

DOE/ER-0489P 
DOE program in high performance computing and commu- 


nications. 
DE91011515/GAR 148,643 PC A04/MF A01 


Outlook 1991. 
48,858 PC A05/MF A01 





Experi | and computation studies of polar solvation. 


report. 
DE91010356/GAR 148,368 PC A03/MF A01 
DOE/ER/14037-3 
Modifying K(sup + )/Na(sup + ) discrimination in salt- 
salt-tolerant ( Lophopyrum ). report. eA 
DES101008/GAR 147,873 PC A03/MF A01 
DOE/ER/14079-5 


iniard method in complex time 
DE91011042/GAR 


DOE/ER/25048-3 
Parallel supercomputing: Advanced methods, algorithms 
+900 Apel 1201, large-scale problems. Progress report, July 
DE91011430/GAR 148,641 PC A03/MF A01 
DOE/ER/25053-5 
panei > a males senate da. 554 


comes led domains. 
91011069/GAR 149,470 PC A03/MF A01 
DOE/ER/40219-5 

Research in theoretical physics. 





time revisited. 
150,068 PC A03/MF A01 


ewes, Delaware 
as part of the MAPSS Network. Final report, March 1978. 


November 1 

DE91011148/GAR 148,064 PC A03/MF A01 
DOE/ER/60376-5 

— s Brogres¢ oper. in continental margin 

waters. 

DE91011030/GAR 150,399 PC A04/MF A01 
DOE/ER/60495-T1 

Metal metabolism and adaptation in the polychaete, 

Neanthes ita. Final technical report. 

DE91011218/GAR 149,534 PC A03/MF A01 
DOE/ER/60570-3 


ene ery uncertainty in projection of future sea-level change 


pads Final report. 
Deo1o1083a/GA 150,398 PC A03/MF A01 
Gees aioe 
of the bronchi of a and dog 
ngs. Fina pam ed 1988-March 31, < 
101 0939/GAR Pe A03/MF AO1 
DOE/ER/60675-T2 


149,741 


Molecular mechanisms to DNA. 
—— report, 15, 1988-October 1 
DE91010922/GA 149, 740° PC A03/MF A01 


DOE/ER/60848-2 
Development of aquifer microcosms and in situ methods to 
test the fate and function of pollutant-degrading microorga- 
DEDTOIOTS0/GAR 149,658 PC A03/MF AOt 
DOE/ER/60872-2 
Accelerator neutron source for BNCT. Progress report and 


Proposed research 
DE91011038/GAR 149,573 PC AGS/MF A01 
DOE/ER/60872-T1 


Accelerator neutron source for BNCT. Progress report. 
DE91011070/GAR 149,574 PC A04/MF A01 


DOE/ER/61009-1 
Low dose neutron late effects: Cataractogenesis. Progress 
1, rt. 1901-June 30, 1992. 


J 
9101 1020/GAR 149,744 PC A03/MF A01 
DOE/ER/61033-1 
Scintillation materials for medical applications. Progress 
July 1, 1990-January 30, 1991. 
91011022/GAR 148,126 PC A03/MF A01 
DOE/ET/53088-474 


Toroidal plasma reactor with low external 
DE91011522/GAR 150,566 


DOE/ET/53088-483 


ic field. 
A03/MF A01 
IFS Numerical Kk. 
DE91011832/GAR 150,163 PC AG3/MF A01 
DOE/EV/10220-T2 





betsy Soar climatic ef- 
fects of ncteased atmospheric carbon Gon : A continu- 
5eo1010617/GAR 148,047 PC A03/MF A01 
DOE/EW/00003-2 
Application of best available science to the regulatory proc- 
oo progress report, (February 1, 1900-January 31, 
DE91010363/GAR 149,065 PC A03/MF A01 
DOE/ID/12608-T8 


and control of energy efficient drying processes with 
specific reference to foods. Milestone 6: A detailed summa- 
Se Fe eS ee eS 


asks 1 
DEs1010696/GAR 147,927 PC A07/MF A01 
DOE/ID/12608-TS 
Design and control of energy efficient drying processes with 
specific reference to foods. Quarterly report, July 1, 1988- 


October 1, 1988. 
DE91010693/GAR 147,926 PC A03/MF A01 


September 15,1991 OR-37 
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DOE/ID/12735-T14 
Magnetohydrodynamic at the CDIF. Gane tech- 
i 1-December 31, 1990. 
PC'A03/MF A01 


nical progress report, Cotes 

DE91011153/GAR 148,845 
DOE/MC/ 11076-2972 

Techno-economic evaluation of the ROPE(copyright) proc- 


ess. 
DE91002045/GAR 148,882 PC A05/MF A01 
DOE/MC/11076-2982 
Evaluation of oil shale bitumen as a pavement asphalt addi- 
susceptibil 


tive to reduce moisture 

DE91002062/GAR 148,895 PC A03/MF A01 
DOE/MC/23247-2985 

Studies on coal eeme and char reactivity under 


PFBC conditions. Final 

DE91002065/GAR 148,524 PC A07/MF A01 
DOE/MC/24217-2971 

Development of a fluid friction contro! valve for pressure 


. Final report. 
148,881 PC A05/MF A01 


DOE/MC/24267-2989 
Development of an seem. continuous mild gasification 
yo dinate ge ore of co-produ a 
r 
DE91010928/GAR 148,888 PC A03/MF A01 
DOE/MC/25034-2967 
Thermal/chemical degradation of ceramic cross-flow filter 
materials. Phase 1, September 1988-November 1989. 
DE91002053/GAR 148,976 PC A21/MF A03 
DOE/NE-0100T 
Licensed reactor nuclear safety criteria applicable to DOE 


reactors. 
DE91010687/GAR 150,290 PC A10/MF A02 
DOE/NE-34046-1 


on Burnup Effects Program. Final report. 
91011127/GAR 150,344 PC A06/MF A01 
DOE/NE/37962-1 


control of nuclear reactors characterized 


spatial dynamics. Final r : 
DESO IO24/GAR 150,300 PC A17/MF A03 
DOE/NV/10425-T4 

Environmental monitoring at designed geopressured-geo- 
booming well sites, Louisiane and Texas. Quarterly status 


January-March, 1 
91010735/GAR 148,924 PC A03/MF A01 
DOE/NV/10630-16 


Optimum silica flour-bentonite mixture for an engineered 


DE91010586/GAR 149,066 PC A03/MF A01 
DOE/NV/10845-5 

Geophysical modeling of the static water level. 

DE91011796/GAR he 150,184 PC A03/MF A01 
DOE/NV/10845-T1 


Design of flood protection for transportation alignments on 


all ; 

DE91011198/GAR 148,463 PC A03/MF A01 
DOE/OSTI-3406-SUPPL.2-ADD.1 

Yucca Mountain ag! ae. January-June 1989. 


An update: Supplement 2. ' 
DE91000566/GAR ‘60,220 PC A03/MF A01 


DOE/PC/79903-T7 
Ss epee of Crash. Quarterly report, October 1-De- 


Des O10S47/GAR 148,527 PC A04/MF A01 

DOE/PC/79910-6 
Two es NMR and NMR relaxation studies of coal 
‘ess report, December 15, 1988-March 15, 


9. 
DE91011280/GAR 148,906 PC A03/MF A01 
DOE/PC/79910-10 

Two dimensional NMR and NMR relaxation studies of coal 
structure. Progress report, December 15, 1989-March 15, 


1990. 
DE91011284/GAR 148,907 PC A03/MF A01 


DOE/PC/79926-12 
Kinetics of coal conversion to soluble products. Quarterly 
, 1990-March 31, 1991. 


October 1 
91010917/GAR 148,887 PC A03/MF A01 
DOE/PC/88885-T3 
Bac ana ria a 
gravity type cen lor tering fine coal ar- 
Se eee eee epee, eport, September 21, 1990 to De- 
DE91 010553/GAR 148,902 PC A03/MF A01 
DOE/PC/88914-T2 
Electrochemical abatement of pollutants NO(sub x) and 
SO(sub x) in a solid-oxide electrolyte reactor. Final report. 
DE91007967/GAR 148,977 PC A07/MF A01 
oe 
tion of 


pre, Becameer ‘5, 


DOE/PC/88920-T9 
Electrochemistry of Thiobacillus ferooxidans reactions with 
Pyne. Technical progress report, December 1990-March 
DeDior 1298/GAR 149,659 PC A03/MF A01 
DOE/PC/88949-TS 


Advanced study in solid transport: Rheological behavior of 
dense suspension. Final report. 


OR-38 VOL. 91, No. 18 


carbon: Catalyst properties. Reporting 
, 1990-March 14, 1991. 
148,890 PC A03/MF A01 


DE91009428/GAR 
DOE/PC/88951-7 
Determination of flow-regime boundaries = cohesive parti- 


cles. report, March 20-June 19, 1990. 
DE91010552/GAR 148,901 PC A03/MF A01 
DOE/PC/89760-T3 


Novel approach to hi 
coal for ay Fi 


December 3 

DEo1010544/GAR__ 
DOE/PC/89762-T7 

Thermodynamic — for calorimetric and phase coexist- 

_— properties of coal derived fluids. Quarterly technical 

, April 1, 990 to June 30, 1990. 

D 91011302/GAR 148,908 PC A03/MF A01 
DOE/PC/89763-T4 

Transport of nag, Rowen in process wastewaters. Final 

composite report, September 1, 1989-November 30, 1990. 

DE91010551/GAR 149,150 PC A03/MF A01 
DOE/PC/89773-3 

Coal plasticity at high heating rates and temperatures. Third 


technical progress report. 
DE9101 1408)GAR 148,909 PC A03/MF A01 


DOE/PC/89774-5 
Effects of catalytic mineral matter on CO/CO2 ratio, tem- 
perature and ng 4 time for char mg Quarterly 
progrece report No. 5, October-December 1 
E91010561/GAR 148,530 BCs A03/MF A01 
DOE/PC/89787-T1 
Novel reactor configurati is gas conversion to 
— Quarterly “report, pooh omy 1, 1990-December 31, 


bE91009486/GAR 148,899 PC A03/MF A01 
DOE/PC/89864-T2 
Performance evaluation of a novel erosion-resistant pump 


design. Final report. 
04 148,896 PC A03/MF A01 


148,898 PC A09/MF A01 


hly dispersing catalytic materials in 
quarterly report, October 1, 1990- 


148,886 PC A03/MF A01 





. Final 4 

DE91008201/GAR 
DOE/PC/89878-T3 

Fundamental studies of water pretreatment of coal. First 

annual report, es. £, 1989-September 30, 1990. 

DE91011301/GA\ 148,889 PC A03/MF A01 
DOE/PC/89879-T2 

High temperature ceramic membrane reactors for coal 

ages upgrading. Quarterly - or 4 research period, June 


1990-September 20, 1990. 
BE01010500/GAn 148,270 PC A03/MF A01 
DOE/PC/89879-T3 
High temperature ceramic membrane reactors for coal 
liquid upgrading. Quarterly report No. 5, September 21, 
1 ' 


90-December 20, 1990. 
DE91010562/GAR 148,269 PC A03/MF A01 
DOE/PC/90036-T2 
Synthesis of model compounds for coal liquefaction re- 
search. Quarterly report No. 2, September 21, 1990-De- 
cember 20, 1990. 
DE91010542/GAR 148,885 PC A03/MF A01 
DOE/PC/90167-T1 
Mulled coal: A beneficiated coal form for use as a fuel or 
fuel gn wes Final technical progress report No. 1, 


May aan 15, 1990. 

bes10068973 3/GAR 148,897 PC A03/MF A01 
DOE/PC/90167-T2 

Mulled coal: A beneficiated coal form for use as a fuel or 

se am. ~~ — progress report No. 2, July 

90-September 30. 

bie91000605/GAR 
DOE/PC/90302-T1 

Equilibrium and volumetric data and mode! development of 

coat fluids. (Progress) report, October 1, 1990-January 15, 


bE91010499/GAR 148,884 PC A03/MF A014 
DOE/PC/90526-T2 

Partial oxidation of light alkanes in transition-metal ion con- 

taining zeolites. Final technical report for the period Sep- 

tember 15, 1986-September 14, 1989. 

DE91008202/GAR 148,883 PC A09/MF A01 
DOE/PC/90547-T1 

Evaluation of gas-reburning and low NOx burners on a wall 

fired boiler. Technical progress report No. 1, October 1-De- 


cember 31, 1990 
148,841 PC A03/MF A01 


148,900 PC A03/MF A01 


DE91009484/GAR 
DOE/PC/90751-T9 


Transformations of inorganic coal constituents in combus- 
tion systems. Quarterly report No. 10 for the period — 


to March 1989. 
DE91010549/GAR 148,529 PC A08/MF Aot 
DOE/PC/90751-T10 
Transformations of inorganic coal —— in combus- 
systems. Quarterly report No. 9, October-December 
1 


DE91010548/GAR 148,528 PC A04/MF A01 
DOE/PC/91274-T1 

Pilot-scale yey of microbubbie flotation. Final report. 

DE91008418/GA 150,064 PC A15/MF A02 
DOE/RL-90-44 

Spent fuel —— requirements, 1990-2040. 

DE91010905/ 150,238 PC A09/MF A02 
DOE/RL-91-06-VOL.3-PT.2 

Hanford Site annual dangerous waste report. Volume 3, 

Part 2: Waste mai it facility report, Dangerous 

waste: Calendar year 1 


DE91010845/GAR 
DOE/RL-91-08 
Alternatives to land disposal of solid radioactive mixed 


wastes on the Hanford Site. 
150,237 PC AOS/MF A01 


149,105 PC A15/MF A02 


DE91010829/GAR 
DOE/RL-91-18 


Hanford Site annual waste —a report, 1 
DE91010110/GAR 149,100 pe. A04/ME A01 


DOE-RW-90.037 
Immobilization of ion exchange resins in cement. Final 


report April 1988-June 1989. 
DE91622834/GAR 150,269 PC A04/MF A01 
DOE/SF/16733-T1 


pong state electrochromic ‘smart’ windows. Final report, 


May 1, 1987-August 31, 1990. 

bE81611026/G8R 148,857 PC A03/MF A01 
DOE/SF/18852-T1 

Design, fabricate, and provide engineering support for ra- 

diosotope thermoelectric generators for NASA’S CRHF 

AND CASSINI missions. Semi-annual technical progress 

report, 11 January-31 March 1991. 

DE91011024/GAR 150,180 PC A03/MF A01 
DOE/WIPP-90-022C 

Summary and status of TRU waste characterization. 

DE91011458/GAR 150,254 PC A03/MF A01 


— WIPP-90-031C 





its: The new age. 
Bevo 14607 GAR 150,256 PC A03/MF A01 
DOE/WIPP-90-037C 

Special features of nuclear waste repository ventilation 

— VIS-A-VIS experiences at the Waste Isolation Pilot 

jant. 

DE91011459/GAR 150,255 PC A03/MF A01 

DOE/WIPP-00-069C 


Und jh The key to public accept- 
ance of the Waste te Isolation Pilot Plant. 
DE91011465/GAR 150,259 PC A03/MF A01 


DOE/WIPP-90-054C 


Regulatory assurance at the Waste Isolation Pilot Plant. 
DE91011463/GAR 50,257 PC A03/MF A01 


DOE/WIPP-90-059-C 


py 3 The ening and the end of the nuclear cycle. 
DES1011464/ 150,258 PC A03/MF A01 


DOT/FAA/ an 2 


Utilization of Emergency Medical Kits by Air Carriers. 
AD-A234 784/7/GAR 151,117 PC AQ2/MF A01 


DOT/FAA/CT-TN90/25 


Flight Test to Determine Feasibility of a Proposed Airborne 
Wake Vortex Detection Concept. 
N91-22096/2/GAR 147,786 PC A03/MF A01 


DOT/FAA/CT-TN90/45 
Flight Service Automation — (FSAS) Model 1 Full Ca- 
pacity (MiFC) Operational Test and Evaluation (OT/E)/In- 


tegration Test Report. 
151,121 PC A03/MF A01 





N91-22100/2/GAR 
DOT/FAA/CT-TN90/60 


Air Traffic Control Memory: A Field Survey. 

N91-22101/0/GAR 151,122 PC A04/MF A01 
DOT/FAA/RD-91/8 

Traffic Alert and Collision Avoidance System (TCAS): Cock- 

pit Display of Traffic Information (CDT!) Investigation. Phase 


1: Feasibility Study. 

N91-22102/8/GAR 151,123 PC AOS/MF A01 
DP/ID/SER.A/1392 

industrial Advisory Services and — Egypt. Technical 

Report: Manufacturing and Testing of Medium Tension 

Power Cables. 

PB91-207993/GAR 148,789 PC A03/MF A01 
DP-MS-88-132 

Low assay residue processing upgrades at the Savannah 


River Plant. 
DE91010038/GAR 150,222 PC A03/MF A01 
DP-9 


Chefs d’Entreprise d'Afrique: Pionniers du Developpement 
(African Entrepreneurs: Pioneers of Development). 
PB91-207704/GAR 148,225 MF A01 


DP-519 


Reprocessing of power reactor fuels. a quarterly 
progress report, April 1, 1960 to July 1, 
DE91010882/GAR 150,343 as A03/MF A01 


DPST-73-206 


Burnout heat flux with rib contact. 
DE91010881/GAR 150,297 PC.A03/MF A01 


DREO-1051 


Analysis of the North Truro Sea Clutter Data. 
AD-A235 407/4/GAR 148,747 PC A04/MF A01 


DRIC-BR-116612 

Coordi -Free Rep tation of Rotati 

AD-A234 551/0/GAR 149,463 PC hogy ME A01 
DRIC-BR-116728 

Profile Data Strip: A New Approach to the Presentation of 


Flight Progress Data 
151,119 PC A03/MF A01 





AD-A235 352/2/GAR 
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DRIC-BR-300023 
Trainable Texture Anomaly Detector Using the Adaptive 


Cluster Expansion (ACE) Method. 
AD-A235 346/4/GAR 148,744 PC A03/MF A01 


DRIC-BR-300629 
of Orbital Theory for Satellite Motion Perturbed 


by Gravitational 

AD-A235 356/3/GAR 151,051 PC A02/MF A01 
DRIC-BR-300630 

—_ * Advanced Blading for a High-Speed HP Com- 

an $1-S2 Flow Calculation System 

RO-AZS. 355/5/GAR 148,545 A03/MF A01 
DRIC-BR-300631 

Untruncated Perturbation —— for a Satellite Orbiting in 


a Non-Rotati — 
AD-A235 349/8/GAR et, 050 PC A03/MF A01 
DRIC-BR-300706 


Procedure for the Solution of Lambert’s Orbital Boundary- 
Vv Problem. 


‘alue , 
AD-A235 330/8/GAR 151,049 PC A03/MF A01 
DSMC-101 
Program Manager: Journal of the Defense Systems Man- 
—— Col . Volume 20, Number 2, March-April 1991. 
AD-A235 107/0/GAR 147,722 MF A01 


DTH-LFK-F-121-01 
Per mang amen og styring. Fase 3. Styri 
. (Evaporator construction and control. 


‘data acquisition). 
DE91771872/GAR 148,930 PC AQS/MF A01 
pt 
isoleret let vaegelement med stor termisk kapacitet. 
gh y insulated light wall elements with a high thermal ca- 


Bitot771856/GAR 148,186 PC A06/MF A01 
OTH-LV-214 

Combined heat and moisture transfer in building construc- 

tion 


Ss. 
DE91771854/GAR 148,156 PC A07/MF A01 
DTP-90/76 


Precision analysis of Lambda (sub M-barS-bar) and the 
= distribution and its implication for jet and top quark 


‘oss sections. 
De91622154/GAR 150,774 PC A03/MF A01 
DTRC/SME-91/05 
yep of Traditi 


AD A256 3 347/ TRARY 
DTRC-91/002-VOL-1 


Proceedings of the International Cryocoolers Conference 
- Held in _— Massachusetts on October 25-26, 


1990. Volume 
AD-A235 S76/1/GAR 149,312 PC A13/MF A02 
ag he yn 


roceedings of the International Cryocoolers Conference 
(on Held in Plymouth, Massachusetts on October 25-26, 


990. Volume 2. 
AD-A235 377/9/GAR 149,313 PC A17/MF A03 
DWP-89-P36 
Factors which affect the erosion of solids by liquid impact. 
DE91622616/GAR 150,198 PC A03/MF A01 
E-5418 
Structural Design Methodologies for Ceramic-Based Materi- 


al Systems. 
N91/22460/0/GAR 149,344 PC A03/MF A01 
E-5648 
Comparison of Analysis and Exp’ it for Dy ics of 
Low-Contact-Ratio Spur Gears. 
N91-22566/4/GAR 149,317 PC A02/MF A01 


E-5649 
Application of Mixing-Controlled Combustion Models to Gas 


Turbine Combustors. 

N91-22126/7/GAR 148,548 PC A03/MF A01 
E-5838 

Vision-21: Space Travel for the Next Millennium. 

N91-22139/0/GAR 151,092 PC A25/MF A04 
E-5942 

Pad Temperature — Evaluation of a Hypersonic 


Engine Ceramic Wafer Seal 
N91-22567/2/GAR 150,930 PC A03/MF A01 
E-5950 
Findings of the Joint Workshop on Evaluation of Impacts of 
Space Station Freedom Ground Configurations 
N91 303 70/1/GAR 150,929 PC A02/MF A01 


E-5959 
ja and Thermal Properties of Strontium and Calcium 


eroxides. 
N91-22410/5/GAR 148,265 PC A03/MF A01 
E-5969 
Mechanisms and Modeling of the Effects of Additives on 


the Ni Oxides Emi 
N91-22464/2/GAR 149,006 PC A03/MF A01 
E-5971 
In situ Fn Monitoring of Damage Accumulation in SiC/ 
Tensile imens. 


RBSN 
N91-22402/2/GAR 149,374 PC A03/MF A01 


RA. 





Y ~ yaaa M for 
150,661 PC A03/MF A01 





Peewee yoo Characteristics of Silicon Carbide Whisker-Rein- 
forced Alumina at Elevated Temperatures. 


N91-22379/2/GAR 
E-5994 

pe pawn BaF . it Pipe Space Radiator Design 

Code (HEPSPARC). 

NOT -22358/6/GAR 151,087 PC A0S/MF A01 
E-6001 

Viscoelastic Properties of Addition-Cured Polyimides Used 

in High Temperature Polymer Matrix Composites. 

N91- T7/B/GAR 149,460 PC A03/MF A01 
E-6044 


Evahiati 


149,414 PC A03/MF A01 


of Adi 4 Lube 
Using Gear Surface Fatigue Tests. 
N91-22568/0/GAR 
E-6094 





for Aircraft Applications 
147,823 PC A03/MF A01 


Solid Lubricants. 
N91-22396/6/GAR 
E-6103 
Evaluation of Thermal Control 
Dynamic Radiators in Low Earth 
N91-22367/7/GAR 


E-6119 
Dynamic Effects of Internal Robots on Space Station Free- 


dom. 

N91-22604/3/GAR 151,099 PC A03/MF A01 
E-6138 

Numerical Fiux Formulas for the Euler and Navier-Stokes 

Equations. 2: Progress in Flux-Vector Spiitti 

N91-22084/8/GA\ 147,775 A03/MF A01 
E-6166-PT-2 

Development of Braided Rope Seals for Hypersonic Engine 

Applications. Part 2: Flow Modeling. 

N91-22571/4/GAR 148,549 PC A03/MF A01 
E-6167 

Analysis of Some Compliance Calibration Data for Chevron- 


Notch Bar and Rod ns. 
150,663 PC A03/MF A01 


149,370 PC A03/MF A01 


Coatings for Use on Solar 
Orbit. 
148,971 PC A03/MF A01 


N91-22594/6/GAR 
E-6171 
a Rain Attenuation Prediction Model with Applica. 
lo the Advanced Communication Technology Satellite 
Project. 3: A Stochastic Rain Fade Control Algorithm for 
Satellite Link Power Via Non Linear Markow Filtering 


Theory. 

N91-22494/9/GAR 148,589 PC A03/MF A01 
E-6181 

High Temperature Power Electronics for 

N91-22508/6/GAR 148,830 
E-6185 

RSM be = eee Guide: A Resupply Scheduler Using Integer 


Optimi 

Nb1.22766/0/GAR 150,931 PC A03/MF A01 
E-6192 

poe of KOH Concentration on LEO Cycle Life of IPV 


ickel-Hydrogen Flight Cells. An Update. 
NST 22376/0/GAR 148,839 PC A02/MF A01 


E-6193 
Effect of LEO sy on 125 Ah Advanced Design IPV 
n 


Nickel-Hydrogen Flight Cells. An a. 
N91-22375/0/GAR 48,838 PC A02/MF A01 


a 


Space. 
PC A02/MF A01 


Extending Control: A Concept Paper. 
NOT-20195/87GAR 147.895 PC A03/MF A01 
E-6214 
Contact Stresses in Gear Teeth: A New Method of Analy- 


sis. 
N91-22570/6/GAR 149,318 PC A03/MF A01 
E-6217 
Development of Silicon Carbide Semiconductor Devices for 


High Temperature Applications. 
N91-22921/1/GAR 148,809 PC A02/MF A01 


E-6227 
New Flux Splitting Scheme. 
N91-22814/8/GAR 
ECAO-R-0382 
Indoor Air-Assessment: Indoor Concentrations of Environ- 


mental Carci Ns. 

PB91-193847/GAR 149,009 PC A04/MF A01 
ECN-C-90-056 

Penetratie van centrale verwarmingsketels. Energiezuini 

en milieuvriendelijke ketels in woningen. (Penetration of 

central heating boilers. Energy saving and environment 

friendly boilers in y 

DE91767322/GAR 148,929 PC A06/MF A01 
ECN-C-90-060 

Katalytische aardgasverbranding: Technologische aspecten. 

pee ae pera (Catalytic combustion of natural gas: Techno- 

Re oe aspects. 

DE91767253/GAR 148,532 PC A15/MF A02 
ECN-C-91-001 

Windveldsimulatie. Overzicht en analyse va = methoden. 

Overview 


(Wind field simulation. and analysis of methods). 
DE91767295/GAR 148,939 PC A03/MF A01 


ECN-I-91-002 
Metal forming processes to produce ECN superconducting 


wire. 
DE91767320/GAR 149,438 PC A06/MF A01 

ECN-R-90-009 
European economic i 
ral gas. 


147,803 PC AQ3/MF A01 


for natu- 





and the prosp 


EH-91-3 


DE91767255/GAR 
ECN-RX-91-002 

Fast three-dimensional wind simulation and the prediction 

of stochastic loads. 

DE91767291/GAR 148,938 PC A03/MF A01 
ECN-RX-91-006 

Status of activities of the International Expert Working 

Group on Municipal Solid Waste Incinerator Residues, No- 

vember 1990. 

DE91767293/GAR 148,879 PC A03/MF A01 
ECN-RX-91-007 


148,953 PC A03/MF A01 


Long-term behaviour of stabilized coal ash in the sea. 
DE91767318/GAR 149,112 PC A03/MF A01 
EES-732 

Study of Accident Experience in Construction and Mainte- 

nance Zones. Final Ri 

PB91-196923/GAR 151,142 PC A09/MF A02 
EEV-90-01 


pe yor weer for udenlandske vindmoeller. (Develop- 
ment tendencies of foreign windmills). 
DE91771888/GAR 148,942 PC A05/MF A01 


EGG-FSP-9499 


aa experiments with 
DE91010073/GAR 


ith titanium. 
148,525 PC A03/MF A01 
EGG-M-90119 


relevant to sever 


Heat transfer e accidents. 
DE91010087/GAR 149,061 PC A03/MF A01 
EGG-M-90209 


ee ee © cate S..cihy aa 


tics of plasma-sprayed ceramic 

DE91010088/GAR 149,352 PC A03/MF A01 
EGG-M-90255 

Field ing proced for di ining the p of 

volatile organic soil. 

DE91010072/GAR 149,199 PC A03/MF A01 
EGG-M-90399 
Seay. high-strength trailer designs for the GA-4/ 


GA-9 
150,189 PC A03/MF A01 





DE91010083/GAR 
EGG-M-90419 
pen does one communicate ‘isolation of wastes from 
ironments.’ 


le and environ 
BEg1010059/GAR 149,099 PC A03/MF A01 
EGG-M-91026 


Analysis of reinjection strategies for The Geysers. 
DE91010059/GAR 148,923 PC A03/MF A01 


EGG-M-91027 
model and native state model of the 


Roosevelt Hi wanes hydrothermal system. 
DE91010056/GAR 148,922 PC A03/MF A01 


EGG-M-91057 


Concrete overview 
DE91010064/GA 


EGG-WTD-9388 
In situ Vitrification preliminary hazards an 
DE91010022/GAR 150,221 
EGG-10617-1115 
Application of geographic information system for emergen- 


cy ; 
DE91010766/GAR 150,292 PC A03/MF A01 
EGG-10617-2073 


ee impacts on Pe one resources from site char- 
terization activities of the Yucca Mountain Project. 
DESI01 0762/GAR 149,068 PC A03/MF A01 
EGG-10617-2074 


Reclamation program for the Yucca Mountaii 
DE91010763/GAR 150,141 PC nog MF AO1 


pert aos 


orm field laser illuminator for remote 
DEgTO1 0823/GAR 150,532 


EGG-10617-2087 
Kit on is imental studies at the Naval Petroleum Re- 


serves lifornia. 

DE91010731 /GAR 150,104 PC A03/MF A01 
EGG-10617-2088 

Kit fox population trends at the Naval Petroleum Reserves 

in California. 

DE91010764/GAR 150,105 PC A03/MF A01 
EGG-106 17-5069 

Is cepstrum averaging applicable to circularly polarized 

electric-field data. 

DE91010824/GAR 149,822 PC A03/MF A01 
EH-90-11 


150,222 PC A03/MF A01 


alysis. 
PC A04/MF A01 


sensing. 
$C A03/ MF AO1 


for Pesticide Residues in California Well Water. 
ite. Well Inventory Data Base 
149,051 PC A10/MF A02 


Sampling 

1990 Updai 

PB91-193573/GAR 
EH-91-1 


Monitoring of the 1990 Gypsy “e BOT Project. 
PB91-200568/GAR PC A03/MF A01 


EH-91-3 


Environmental —— of Malathion Aerial Applications 
Used to Eradicate Mediterranean Fruit Flies in Southern 


California, 1990. 
PB91-193722/GAR 


September 15, 1991 


149,053 PC A09/MF A01 


OR-39 
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EH91-4 
Environmental es Results of the Mexican Fruit Fly 
ition 


Eradica' San Diego County, Spring 1990. 
PB91-200576/ AR 149,057 PCY A04/MF A01 
EMG-4-91 


Export Markets for U.S. Grain and Products, April 1991. 
PB91-198473/GAR 147,859 PC A03/MF A01 
EMO-1029 
Borehole completion and seal testing for upper confined 
ai -monitoring wells in the 300-FF-5 operable unit. 
91010884/GA 149,152 PC A03/MF A01 
EMTC-91/03 


LTRMP Observational Bulletin No. 1: Status of io acon’ 

vertebrate Populations of the Upper Mississippi R 

PB91-197863/GAR 149,166 PC 'A03/ MF AO1 
ENET-8900475/1 

Determination du taux de neutrons differes. Application auf 

— CROCUS. (Determination of delayed neutron frac- 

ion. Application to the CROCUS reactor). 

DE51623398/GAR 150,377 PC A03/MF A01 
EPA/101/F-90/035 

Expert Systems and Hazardous Waste Cleanup: Applicabil- 

ity of Expert Systems for Generating Cost Estimations (and 

Remedial Action Recommendations). 

PB91-206334/GAR 149,132 PC A03/MF A01 
EPA/101/F-90/044 

How Can the Building Professions Best —_ Information 

and Training on Indoor Air (Question 90-1108). 

PB91-206292/GAR 149,022 PC A03/MF A01 
EPA/101/F-90/045 

Improving Federal Facility Compliance with Regulation 15: 

Strategy for EPA Action (No. 90-1502). 

PB91- 26/GAR 149,023 PC A03/MF A01 
EPA/101/F-90/046 

Urban Storm Water Runoff and Ground-Water Quality (No. 


90-2304). 

PB91-206300/GAR 149,186 PC A04/MF A01 
EPA/101/F-90/050 

Application of Utility Theory to the pena 9 S y Pollution- 

Related Health Effects: Three Proposed Pilot Studies on 

Subjective ne of Asthma. 

PB91-206318/GAR 149,038 PC A05/MF A01 
EPA/101/F-91/047 


Nitrate Risk Mana 
PB91-206789/GA' 


EPA/101/F-91/048 
Scrap Tire Consumption in New ~ land and New J 
PB91-206771/GAR 134 PC A0S/MF 01 
EPA/430/9-90/016 
Collecting Household Hazardous Wastes at Wastewater 
Treatment Plants. Case Studies. 
PB91-206193/GAR 
EPA/450/2-89/022 
nee of the National Ambient Air Quality Standards for 
ead: Assessment of Scientific and Technical Information. 
PBST 206185/SGAR 149,019 PC A09/MF A02 
EPA/450/3-91/011 


meets ~ re po Oil Exempt from VOC Regula- 


on sa ‘ogram. 
>BOt 306219 9/GAR 149,020 PC A04/MF A01 
EPA/450/4-91/003B 
National Air Quality and Emissions Trends Report, 1989. 
Executive Summary and Chapter 4-Excerpts. 
PB91-206235/GAR 149,021 PC A03/MF A01 
EPA/520/1-91/016 


notte Radon Contractor Proficiency (RCP) Program. Pro- 


incy Report, June 1991. 

bre 183566/GAR 149,093 PC A11/MF A02 
EPA/520/5-91/013 

Environmental Radiation Data. Report 62, April-June 1990. 

PB91-206805/GAR 149,094 PC A03/MF A01 
EPA/530/SW-91/059 


Poa se of the 
Waste fh 


t under Uncertainty. 
149,188 PC A03/MF A01 


149,130 PC A03/MF A01 


National Con ference on Household 
it (5th). Held in San Francis- 
co, California on November 5-7, 1990. 

PB91-206607 /GAR 149,133 PC A99/MF A04 
EPA/540/09-91/135 
Oxydemeton-Me' 
PB91-206581/GA\ 
EPA/540/P-90/006 

Sampler’s Guide to the Contract yp ty ‘ogram 

PB91-921330/GAR 19,138 PC A03/MF A01 
EPA/560/1-91/001 

Toxic Substances jae om Act: A Guide for Chemical Im- 


porters/Exporters. Ai 

PB91 '206227/GAR "149,219 PC A03/MF A01 
EPA/600/2-91/022 

State-of-the-Art Field Hydraulic Conductivity Testing of 

Compacted Soils. oe 

PB91-206243/GAR 149,131 PC AQS/MF A01 
EPA/600/3-91/003 


Ecology and Mai it of the Zebra Mussel and Other 
Introduced Aquatic Nuisance 
PB91-196675/GAR 


EPA/600/8-90/042 


Indoor Air-Assessment: Indoor Concentrations of Environ- 
mental Carcinogens. 


OR-40 





PD-1: Initiation of Special Ri 
149,058 PC A04/MF A01 


149,628 PC AOS/MF A01 


VOL. 91, No. 18 


PB91-193847/GAR 
EPA/600/D-91/114 


Principles of Water Filtration. 

PB91-196147/GAR 
EPA/600/D-91/115 

Use of a Fourier Transform Spectrometer as a Remote 


Sensor at Superfund Sit 
PB91-199844/GAR 149,016 PC A03/MF A01 


EPA/600/D-91/116 


149,009 PC AQ4/MF A01 


149,163 PC A03/MF A01 


Comparison of Screening ‘coaches. 
PB91-199851/GAR 149,805 
EPA/600/D-91/117 
Use of Grass Shrimp 
Field Bioassays of the 
Estuaries. 
PB91-199869/GAR 
EPA/600/D-91/118 
Environmental and Molecular 2 of Systems 
Which fee Genome Alteration aerugir- 


osa’. C 
149,173 PC A03/MF A01 


PC A03/MF A01 


"Palaemonetes pugio’) Larvae in 
ffects of Agricultural Runoff into 


149,172 PC A02/MF A01 





ler 25. 
PB91- 190077/GAR 
EPA/600/J-89/533 
Analysis of Inactivation of ‘Giardia lamblia’ by Chlorine. 
PB91-196253/GAR 149,720 PC A03/MF A01 
EPA/600/J-89/535 
Turbulent Flame Reactor Studies of Chlorinated Hydrocar- 


PB91-199885/GAR 149,017 PC A02/MF A01 
poten tn 537 


M and Behavioral Characters in Mosquitofish 
as Potential Bicnaloaton of Exposure to Kraft Mill Effluent. 
PB91-199893/GAR 149,174 PC A03/MF A0O1 


EPA/600/J-89/538 
Comparison and Evaluat 


ts with F 
Pest -206839/GAR 
EPA/600/J-80/639 





of Field and Laboratory Toxicity 


+, Cet 


Crustacean. 
149,059 PC A03/MF A01 





Tools for di 


Expert S Waste Managers. 
PB91 206847 /GAR 149,135 PC A01/MF A01 
EPA/600/J-89/540 


Determining the Nutrient Status of Drinking Water. 
PB91-206854/GAR 149,189 PC A01/MF A01 
EPA/600/J-90/309 
Effect of Metal Catalysts on the Formation of Polychiorinat- 
= Dibenzo-p-Dioxin and Polychlorinated Dibenzofuran Pre- 
years Gheannguncemen nt). 
PROT. 156802/GAR 


EPA/600/J-90/310 
Control of PCDD/PCDF Emissions from Municipal Waste 
Combustion Systems (Reannouncement). 
PB91-156794/GAR 149,007 PC A02/MF A01 
EPA/600/J-90/504 
Coupled Mass and any | Transport Phenomena in Aero- 
ae aye Gases. 2. Computer Modeling of Water 
PBO1.199901/GAR 149,035 PC A03/MF A01 
EPA/600/J-90/505 
D of Surroga’ ng Systems with Controlled 
Ther namic P amen md o St Hygroscopic Parti- 


cles: Air Pollutants and Pharma Ss. 
PB91-199919/GAR A03/MF A01 


=f. 
49,732 
EPA/600/J-90/506 

Aerodynamic Classification of Fibers with Aerosol Centri- 


f . 

PB91-199927/GAR 149,733 PC A03/MF A01 
EPA/600/J-00/807 

Mic i in Epithelial Celis from Sputum of Uranium 


py 150,090 PC A02/MF A01 
EPA/600/J-90/508 

Non-Random Cell —_ in Cryopreservation: Implications 

for Performance of the Battery of Leukocyte Tests (BLT), 1. 

Toxic and Immunotoxic Effects. 

PB91-199943/GAR 


EPA/600/J-90/509 
Development of the U.S. EPA Health Effects Research 
Laboratory Frozen Blood Cell Repository or. 
PB91-199950/GAR 148,149 A02/MF A01 

EPA/600/J-90/510 
Identification of Or: 
Fluid from the Rat 
PB91-199968/GAR 


EPA/600/J-90/512 





149,008 PC A03/MF A01 











148,148 PC A03/MF A01 


nic N-Chioramines In vitro in Stomach 
fter Chlorination 
149, 549 PC A02/MF AO1 


EPA/600/J-90/519 


Pressure and Temperature eee | in Underground 
Storage Tank Pipelines —e Gasol 
PB91-206912/GAR 948,918 "BC A03/MF A01 


EPA/600/J-90/520 
Human Alveolar and Peritoneal Lee we om Mediate Fun- 
—_ Independently of L-Arginine Oxidation to Nitrite or 
PBST $206920/GAR 
EPA/600/J-91/080 


Soergey of Black Rock Harbor Sediment to the 
astern Oyster and Trophic Transfer of Black Rock Harbor 

Care ns from the Blue Mussel to the Winter Flounder. 

PB91-1 /GAR 149,164 PC A03/MF A01 


EPA/600/J-91/087 


Statistical Issues in Risk Assessment of Reproductive Out- 
comes with Chemical Mixtures. 
PB91-199992/GAR 


EPA/600/J-91/088 


Effects of 2,4-Dithiobiuret on Sensory and Motor Function. 
PB91-200220/GAR 149,806 PC A03/MF A01 


EPA/600/J-91/089 
Behavioral and Neurochemical Changes in Rats Dosed Re- 


pees with Diisopropylfiuorophosphate. 
'B91-200238/GAR 149,807 PC A03/MF A01 


EPA/600/J-91/090 


Ques logenetic Studies of Ethyl — Using C57BL/6 Mice. 
PB91-200246/GAR 19,808 PC A02/MF A01 


EPA/600/J-91/091 


jr = and Stock Comparisons Usi 
tional voted Baseline Values and 
PBSt. -200253/GAR 


EPA/600/J-91/092 


Effect of Cadmium and Other Metal Cations on In vitro 
Leydig Cell —- Production. 
PB91-200261/GAR 149, 809 PC A03/MF A01 


EPA/600/J-91/093 
Pharmacokinetic Basis of Age-Related Changes in Sensitiv- 


ity to Toxicants. 
PB91-200279/GAR 149,810 PC A03/MF A01 
EPA/600/J-91/094 


Air Quality Data Analysis System for Interrelating Effects, 

Standards, and Needed Source Reductions: Part 11. A Log- 

normal Model Relating Human Lung Function Decrease to 

O3 Exposure. 

PB91-200287/GAR 149,036 PC A02/MF A01 
EPA/600/J-91/095 

Effect of beta-Cyclodextrin on Mucochloric Acid and 3- 

Chloro-4-(dichloromethyl)-5-hydrox-2(5H)-furanone. 

PB91-200295/GAR 148,267 PC A02/MF A01 
EPA/600/J-91/096 


Suppression of the Luteinizing Hormone Surge by Chlordi- 
meform in Ovariectomized, Steroid-Primed Female Rats. 
PB91-200303/GAR 149,055 PC A02/MF A01 


EPA/600/J-91/097 
yn yam of Humans Exposed to Low Levels 


of Ozone for 6.6 Hours. 
PBST. 200311/GAR 149,018 PC A02/MF AO1 
EPA/600/J-91/098 


DNA Sequence Analysis of Revertants of the ‘hisD3052’ 
Allele of ‘Salmonella typhimurium’ TA98 Using the Polymer- 
ase Chain Reaction and Direct Sequencing: Application to 
1-Nitropyrene-induced Revertants. 

PB91-200329/GAR 149,663 PC A03/MF A01 


EPA/600/J-91/099 
Toxicity Tests of Effluents with Marsh Plants in Water and 


Sediment. 

PB91-200337/GAR 149,176 PC A02/MF A01 
EPA/600/J-91/108 

—_ Cholinesterase Activity of Bobwhite Acutely Exposed 


10 Chlorpyrifos. 
Past. 207019/GAR 149,060 PC A02/MF A01 
EPA/600/J-91/117 


Causes of Waterborne te, - the United States. 
PB91-207100/GAR 9,734 PC A02/MF A01 


EPA/600/J-91/119 
Exposure of Humans to Ambient Levels of Ozone for 6.6 
Hours Causes Cellular and Biochemical Changes in the 
Lung. 
PB91-207126/GAR 149,025 PC A03/MF A01 
EPA/O04/0-20/008A 


149,649 PC A02/MF A01 


149,128 PC A02/MF A01 


a Functional Ob- 
ffects of Amitraz. 
149,054 PC A03/MF A01 








Transduction of Linked Ch | Genes b 
‘Pseudomonas i ' Strains during Incubation In situ 


149,662 PC A02/MF A01 


in a Freshwater 
PB91-199976/GAR 


EPA/600/J-90/513 
Risks of Toxic Contaminants to Exploited Fi lati 


/State Analysis Report. 
pa AN tion Project, Jacksonville, Florida (EPA 

and FDER). ineluding Technical Appendix. 

PB91-206250/GAR 149,040 PC A24/MF A03 


EPA/004/8-00/0038 


ital a R 





Influence of Life History, Data Uncen a bow eeiomnon 


Intensity. 
PB91-199984/GAR 149,175 PC A03/MF A01 
yer ee age a 
Populati a Monogamous Poly- 
pm with Male Parental Care: Toa Isolation and 
Variation. 


Chromosome 
PB91-206904/GAR 150,392 PC A03/MF A01 





| Impact Statement/State Analysis Report. 
Coder Cogeneration Project, Jacksonville, Florida (EPA 
and FDER). Including Technical Appendix. 
PB91-206250/GAR 149,040 PC A24/MF A03 
ERLN-978 


Carcinogenicity of Black Rock Harbor Sediment to the 
Eastern Oy Oyster and Trophic Transfer of Black Rock Harbor 
Carci from the Biue Mussel to the Winter Flounder. 

PB91-1 /GAR 149,164 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


ERLN-1308 


Divergence between Populations of a Monogamous Poly- 
chaete with Male Parental Care: Premating Isolation and 


Chromosome Variation. 

PB91-206904/GAR 150,392 PC A03/MF A01 
ESA-SP-308 

Ground Data Systems for ame Control. 

N91-22189/5/GAR 50,943 PC A99/MF A04 
ESD-TR-90-118 


Comparative Study of the Practical Characteristics of 
Neural Network and Conventional Pattern Classifiers. 
AD-A235 345/6/GAR 148,720 PC A06/MF A01 


ESD-TR-90-119 


Solid State Research. 
AD-A234 836/5/GAR 


ESD-TR-90-144 
eee ¢ Genetic Algorithms to Select and Create Features for 


Classification. 
AD-A235 165/8/GAR 148,695 PC A05/MF A01 
pe artery os 
Optics Technology: Theoretical Limits on the — 
fficiency of Multilevel Diffractive Optical Elemen' 
AD. A235 404/1/GAR 150,530 PC A03/MF A01 
ESD-TR-91-063 
Design of a Small-Aperture Steering Mirror for High-Band- 
width Acquisition and Tracking. 
AD-A235 395/1/GAR PC A02/MF A01 


ESD-TR-91-065 


Effect of Synchrotron X-ray Radiation on the Channel Hot- 
Carrier Reliability Reoxidized Nitrided Silicon Dioxide. 
AD-A235 364/7/GAR 148,803 PC AQ1/MF A01 


ESD-TR-91-073 


pity owen Boy Process for the Fabrication of Submi- 
in Junctions and Low-Noise dc SQUIDs. 
AD. A235 §96/9/GAR 148,755 PC A01/MF AO1 


ESL-TR-722780-2 

Three Dimensional Scattering = ype Ys ’ 

N91-22472/5/GAR A07/MF A01 
ETDE-MF-1773682 


Untersuchung des dynamischen Verhaltens von Rueck- 
flussverhinderern unterschiedlicher Bauart. (Investigation 
pend _ —- behavior of non-return valves of different 


tion). 
Deot7) 773682/GAR 149,314 PC AQ9/MF A01 
STOS-Lr-1770087 


148,767 PC A05/MF AO1 


150,432 





an verb ten Solaraniagen. Schiussber- 
Moly aedenaion testing of improved solar energy sys- 


tems. Final report). 

DE91773687/GAR 148,970 PC A04/MF A01 
ETDE/NL-MF-0706011 

Optimalisatie en ontwerp van een pv/accu-systeem met 

back-upgenerator. (Optimization and design of a photovol- 

taic/accumulator system with bee gy 

DE90706011/GAR 148, PC A04/MF A01 


ETDE/NL-MF-0706012 


Koudeopsiag Dok (Cok lederiand BV te Culemborg. Haalbaar- 
a id storage at Wang Netherlands Inc. in 


148,927 PC A03/MF A01 
ETDE/NL-MF-0706013 
Toepassing van poederkoolviiegas in de wegenbouw. 
Aanleg van een demonstratiepr met 
- , ee van een zwaar belast industrieterrein. (Appli- 
tion of pulverized coal fly ash in the road construction). 
DE9O7 '06013/GAR 148,470 PC A0S/MF A01 
ETDE/NL-MF-0706014 
Onderzoek naar de en van lichtgewicht wow 
ten enaccumulatoren. irestguton of the perspectives 
lightweight pressure vessels and batteries). 
DE90706014/GAR 148,835 PC A04/MF A01 


ETDE/NL-MF-0706015 
Warmte-opsiag op industrieterreinen. Knelpuntenstudie. 
(Heat storage on industrial areas). 
DE90706015/GAR 148,935 PC A05/MF A01 
ETDE/NL-MF-0706016 
Grafische automatisering: Beleidsinstrument bij ruimtelijke 
— en ruimtelijk beheer. (PASCAUD: Passive solar in 


mputer aided urban design). 
DE90706016/GAR 148,965 PC A10/MF A02 
STOR R-ar-S78tet7 
! bevelingen en toekomst ting met be- 
renking totde toepassing van warmtereflecterende 
soorten. (Evaluation, recommendations and expecta 
with regard to the application of heat reflecting giass 
8). 
BE80706017/GAR 148,185 PC A03/MF A01 
ETDE/NL-MF-0706018 


Selectie van filters voor luchtverwarming en gebalanceerde- 
ventilatie voor woningen. (Selection of filters for air heaters 
and balanced ventilation systems for houses). 

DE90706018/GAR 148,928 PC A03/MF A01 


ETDE/NL-MF-0706019 
Seen Deersum. (Energy project in Deersum, Neth- 


erlands). 

DE90706019/GAR 148,936 PC A07/MF A01 
ar le ype 

G 





VA114. Deel 2: Technische 
bmn (Guldiny simulation program VA114. Part 2). 





DE90706020/GAR 
By mt tet 


148,150 PC A06/MF A01 


cate (2 programma jain pr Deel a Paes ming - 
Building simul Joy gh fart 1 
DE90706021/GAR 151 PG AOT/ME aot 
ETDE/NL-MF-0706022 


> et van Geant ; jivino. 
(Perspective of the Strlingengine for vehic 


les). 
DE90706022/GAR 148,563 PC A04/MF A01 
ETOE/NL-MF-0706023 
Isolatiegolf. Overzicht 
de 
DE907! 
ETLA-329 
— saeaestoe ympaeristoehaittojen vaehentaemis- 
einona, p 
haittojen vaehentaemiskeinojen vertailuun.. (Energy conser- 
vation as a means to reducing pollution. co Ms nmin me 
framework for of means environ- 


van vijftien jaar energiebesparing in 
. (Insulation boom). 
23/GAR 148,152 PC A05/MF AO1 





of 
DE91771957/GAR 
ETN-91-99077 
Vortragskurzfassungen und Teilnehmerforum der 4. Som- 
(Fourth Summer 


gt on Mi- 
ares Conference Summaries and Forum Lectures). 
N91-22883/3/GAR 

ETN-91-99121 


150,623 PC A10/MF A02 
stem for Generation of Synthetic a (SYBIL). 
N91-22753/8/GAR 149, PC A04/MF A01 
ETN-91-99125 


a Element Calculations on Rear Calorimeter Modules 
lor the it. 
150,814 PC A03/MF A01 


148,955 PC A04/MF A01 





Zeus - 
N91-22834/6/GAR 
ETN-91-99126 

truction of the Zeus Forward/Rear Calorimeter Mod- 


at Nikhef. 

N91-22546/6/GAR 150,809 PC A04/MF A01 
ETN-91-99127 

Sphaleron at Finite Mixing Angle. 

N91-22835/3/GAR pe snee 
ETN-91-99128 

Simple WZW Currents. 

N91-22826/2/GAR 
ETN-91-99129 

to Evaluate One-Loop Feynman eye 

N91-22754/6/GAR 150,811 A03/MF A01 
ETN-91-99131 

Multiloop Diagrams and Distribution Theory. Part 


3: U in Momentum 
N91-22855/ vGAR 150,822 PC A03/MF A01 
ETN-91-99132 


QCD Radiative Corrections to Charged Current Heavy 
Quark Production. 


N91-22837/9/GAR 150,817 PC A03/MF A01 
ETN-91-99133 
Sevens and Energy Barriers in the Weinberg-Salam 


NO1-20898/7/GAR 150,818 PC A02/MF A01 
ETN-91-99134 


150,815 PC A03/MF A01 


150,813 PC A03/MF A01 


Alpha Cubed sub S Corrections to the Bjorken Sum Rule 
for May any b- Electroproduction and to the Gross-Liewellyn 


Su 
NO1-22809/3/GAR 150,819 PC A03/MF A01 


ETN-91-99135 
BRST Lv oyerey | and BRST G Fixi 
N91-22923/7/G. 1 223 PC A03/MF A01 
y of Di ion Sch for 


ETN-91-99147 
Maxi Norm Ci 
150,824 PC A03/MF A01 


the Heat ee. 

N91-22924/5/GAR 
ETN-91-99148 

Saegeet ~ A Leveque and Trefethen Related to the Kreiss 


N91- NS1-22810/6/GAR 149,479 PC A02/MF A01 
ETN-91-99149 





Shortest Queue Policy for the Tandem Parallel Queue. 
N91-22811/4/GAR 149,493 PC A03/MF A01 
ETN-91-99150 
Smoothsort Revisted. 
N91-22758/7/GAR 
ETN-91-99151 
Ee eS Cae of Wy neh & Cee 


Purpose File S' 
N91-22945/0/ aR 148,664 PC A02/MF A01 


ETN-91-99152 


148,658 PC A03/MF A01 


Specification of Peephole Optimization. 
N91-22759/5/GAR 148,659 PC A03/MF A01 
ETN-91-99153 


ae Remote Sensing of Tropical Forests: A Literary 


leview. 
N91-22611/8/GAR 149,997 PC A03/MF A01 
ETN-91-99155 
DASWAM: A 
eration Wave 
N91-22680/3/GAR 
ETN-91-99156 
Use of an Ae 


for Data-Assimilation in a 3RD Gen- 
150,437 PC A03/MF A01 





d Image Pros 


g System for the 
of Qi ion from Me- 





teosat Images. 


ETN-91-99183 


N91-22666/2/GAR 
ETN-91-99157 
Comparison of TOSCANE-2 Data and Donelan-Pierson 


Model. 
N91-22667/0/GAR 148,036 PC A04/MF A01 
ETN-91-99158 
Z KK, - Thermisch Infrarood Detector Array 
(I ofa Thermal Infrared Detector Array). 
N91-22 774/GAR 148,779 PC A03/MF A01 


ETN-91-99159 


148,056 PC A03/MF A01 


River Bottom Ti 

N91-22485/7/GAR 
ETN-91-99161 

Nonlinear —— Part of 

N91-22599/5/GAR 
ETN-91-99162 

—_— Estimation for Decision-Directed Stochastic Con- 

N91-22818/9/GAR 148,686 PC A07/MF A01 
ETN-91-99163 

Algebra and a Message Oriented Language for a Data 

Model Based on i 

N91-22760/3/GAR 148,660 PC A15/MF A02 
ETN-91-99164 

Spectroscopic Study of Silica Gel Formation from Aqueous 

N91-22412/1/GAR 148,379 PC A07/MF A01 
ETN-91-99165 

Cees Approach to Gate Array Layout Design Auto- 

mation. 

N91-22761/1/GAR 148,807 PC A06/MF A01 
ETN-91-99166 

Tractaten van Fo. Nicolas Louis Durand (Treatises of 


Jean Nicolas L 

N91 22470/9/GAR 148,179 PC A12/MF A02 
ETN-91-99167 

Flow of Dilute Emulsions 

N91-22525/0/GAR 
ETN-91-99168 


E Studies in a Multiple-Beam Surface Experiment. 
N91- /7/GAR 150,587 PC A10/MF A02 


ETN-91-99169 


150,050 PC A02/MF A01 


B2000: A First Evaluation. 
50,664 PC A04/MF A01 


Porous Media. 
150,509 PC A07/MF A01 


Contribution to the Theory of ae > Regular Graphs. 
N91-22812/2/GAR 149,480 PC A06/MF A01 
ETN-91-99170 
Uni en tee ee 
N91-22449/3/GAR 149,455 PC A07/MF A01 
ETN-91-99171 


Model Prediction, Experimental Determination, and Control 
icrostructure. 


of Emulsion Capone Micros Mi 
N91-22450/1/ 148,445 PC A11/MF A02 
ETN-91-99172 


ae Bipolar Transistors. 
N91-22503/7/GAR 148,806 PC A09/MF A01 
ETN-91-99173 
1/F Noise in the Optical Output of 3-5 Devices. 
N91-22914/6/GAR 150,537 PC A05/MF A01 


ETN-91-99174 


150,645 PC A06/MF A01 





Magnetic Behavior of 

N91-22915/3/GAR 
ETN-91-99175 

NAD(+ )-NADH Modelling Studies: An Enzymatic and 


N91-22699/3/GAR_ 149,609 PC A0S/MF A01 
ETN-91-99176 
Build-Up and Relaxation of Molecular Orientation in Injec- 


N91-22841/1/GAR 148,382 PC A10/MF A02 
ETN-91-99177 
Transport of Hot Electrons in GaAs/AiGaAs Heterostruc- 


tures. 

N91-22842/9/GAR 148,808 PC A0S/MF A01 
ETN-91-99178 

Cathode Surface Effects and H.F.-Behaviour of Vacuum 


Arcs. 

N91-22504/5/GAR 148,829 PC A07/MF A01 
ETN-91-99179 

Deformation Behaviour of Oriented Pi 

N91-22451/9/GAR 149,387 
ETN-91-99180 

Analysis of Fault Diagnosis Tasks: Do Verbal Reports 

Themselves. 

N91-22575/5/GAR 149,289 PC A12/MF A02 
ETN-91-99181 

Sintering Behaviour and Properties of beta’-Si3AISO3N5 

N91-22452/7/GAR 149,343 PC A07/MF A01 
ETN-91-99182 


Fibres. 
A06/MF A01 


Algorithms for Industrial R 


and Control 
N91-22762/9/GAR 149,301 PC aoe ME A01 


ETN-91-99183 
Medium Scale Irregularities in the lonospheric Electron 


Content. 
N91-22642/3/GAR 148,024 PC A12/MF A02 
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ETN-91-99184 


Potential Distribution in the Quantized Hall Effect. 
N91-22916/1/GAR 150,646 PC A04/MF A01 
ETN-91-99185 
High-Resolution Low-Energy Electron Diffraction. 
N91-22843/7/GAR 150,621 PC A A07/MF A01 
ETN-91-99186 
Satellite Altimeter Data Processing: From Theory to Prac- 


tice. 

N91-22360/2/GAR 150,031 PC A12/MF A02 
ETN-91-99190 

Iterative Procedure for the 3" of Pressure-S 3- 


Dimensional C at and panavte 
Speeds by Means ofa Higher-Order Panel Method. 
N91-22118/4/GAR 147,791 PC A03/MF A01 


ETN-91-99193 


Effect of Planform on Induced Drag. 
N91-22086/3/GAR 147,777 PC A03/MF A01 


iene 


into _ Shear Strength of Ice. 
NOT N91 255267 26/8/GAR 149, 35 PC A03/MF A01 


ETN-91-99195 


Military Air Crew Helmet Design Si 
N91-22713/2/GAR 


ETN-91-99196 
—_ of Buildings to Cause High Wind for Local Leisure 


Not -22668/8/GAR 148,200 PC A04/MF A01 
ETN-91-99197 





147,840 PC A03/MF A01 





Preliminary Aerody ic Design of - Aircraft. 
N91-22119/2/GAR 147,814 PC A06/MF A01 
ETN-91-99198 
ignal Blending in Control Systems Structural Interactions. 
N91-22132/5/GAR 147,833 PC A04/MF A01 
ETN-91-99199 
oe Suppression of an Aircraft Wing Using a Control Sur- 


lace. 
N91-22133/3/GAR 147,834 PC A07/MF A01 
ETN-91-99200 


Yacht Mast 1 Using Carbon Composit 
N91-22398/2/GAR 150,410 PC ‘A04/MF A041 


spa em 


ding-E a Surface. 
Not -22087/1/GAR 


ETN-91-99202 
Flexural Strength of Unidirectional Carbon Fibre Compos- 
ite 


les. 
N91-22399/0/GAR 149,372 PC A06/MF A01 
ETN-91-99203 


Space Station as a Transport Node. 
N91-22361/0/GAR 150,895 PC A05/MF A01 


ETN-91-99204 
yan Investigation into Fin/Bulb Keels for the Port 
UT 


endennis America’s Cup Chal “. 
NO120527 /6/GAR 411 PC A03/MF A01 


ETN-91-99205 
Knowledge Engineering Approach to Risk Analysis in the 


Hot 
151,041 PC A04/MF A01 


147,778 PC A06/MF A01 


ol Project. 
N91-22802/3/GAR 
ETN-91-99206 


Space Tug: An Orbital Transfer Vehicle. 
N91-22188/7/GAR 151,060 PC A04/MF A01 


ETN-91-99207 
Flow around a Store-Pyion Combination in a Curved Flow 


ield. 

N91-22088/9/GAR 147,779 PC A05/MF A01 
ETN-91-99208 

Manufacture Test Analysis of the Thermoplastic Compos- 


ites. 
N91-22400/6/GAR 149,373 PC A09/MF A02 
ETN-91-99209 
Flow ee of a Ground — Vehicle. 
N91-22528/4/GAR 147,800 PC A03/MF A01 
ETN-91-99210 
Quantitative Investigation into the swt som Coupling 
Effects in a Coaxial ne Rotor 
N91-22120/0/GAR 7,792 PC A04/MF A01 


ETN-91-99211 


Recovery and Reuse of a Rocket Launcher. 
N91-22187/9/GAR 150,942 PC A09/MF A01 


ETN-91-99212 


Investigation into the Extent and Effects of ——— Flow 
in the indary Layer of a Helicopter Rotor in Hov 
N91-22089/7/GAR 147,780 PC A04/MF A01 


ETN-91-99213 
Use of Axisymmetric Flow for Investigation of Shock Wave- 


indary Layer Interactions. 
N91-22529/2/GAR 147,801 PC A03/MF A01 
ETN-91-99214 


Assessment of High Pressure and Variable Pressure Actu- 

ation Systems by Mathematical wr 

N91-22134/1/GAR 147,816 PC A05/MF A01 
ETN-91-99215 


H-Infinity Control Problem: A = Poy 
N91-22803/1/GAR Boe BO ATLMF A02 


OR-42 VOL. 91, No. 18 


ETN-91-99216 
Oxidative Coupling of Methane over Lithium Promoted Mag- 


nesia. 
N91-22413/9/GAR 148,380 PC AOS/MF A01 
ETN-91-99219 


Operation of the Mi 
N91-22548/2/GAR 
ETN-91-99242 
Metals in Biology: Technical Details of Quantum Chemical 
Ab Initio Calculations on Ferrous and Ferric Iron-Bis-Glyoxal 


and Iron-Bis-Dithiolene. 
149,545 PC A03/MF A01 








Gas Detector. 
150,810 PC A03/MF A01 


N91-22700/9/GAR 
ETN-91-99243 
Transverse Momentum of Hadrons in Lepto-Production as 


a Test of QCD. 
N91-22844/5/GAR 150,820 PC A04/MF A01 
ETN-91-99244 
Determination of alpha(S) from the Transverse Momenta of 
Hadrons Produced in Neutrino and Antineutrino Interac- 


tions. 
N91-22845/2/GAR 150,821 PC A03/MF A01 
ETN-91-99245 


Axial Response of an Amphora-Type Liquid 
NOT-226e0/0/GAR 148,272 Pe AOS/ME A01 
ETN-91-99246 
Natural Freq 
Column. 
N91-22531/8/GAR 
ETN-91-99248 
Response of a Viscous Liquid Layer around a Center-Core 


Axial Excitation in Zero-Gravity. 
N91-22532/6/GAR 148,274 PC AOS/MF A01 


ETN-91-99254 


Alanrith, 





of a Spininng Amphora-Type Liquid 
148,273 PC A04/MF A01 





for the Maximum Entropy 
Method with Astr cena veuieiiane 
N91-22953/4/GAR 148,697 PC A03/MF A01 


ETN-91-99256 
so gl Dataflow Computation and Its Architectural 


pport. 

N91-22767/8/GAR 148,612 PC A09/MF A02 
ETN-91-99260 

Texture Classification and Segmentation Based on Neural 


Network Methods. 

N91-22819/7/GAR 148,696 PC A04/MF A01 
ETN-91-99261 

Electrochemistry of Lead, Antimony, and Lead-Antimony 

Alloys in Sulfuric Acid Solutions. 

N91-22414/7/GAR 148,381 PC A03/MF A01 
ETS-RR-91-19-ONR 

Response Latency Measures for Biographical a 


(Technical Report, March 1, 1989-December 31, 
AD-A234 988/4/GAR 149,954 PC Koa/Me A01 


ETS-RR-91-24-ONR 
New Views of Student Learning: Implications for Education- 


al Measurement. 
AD-A235 285/4/GAR 148,072 PC A03/MF A01 
ETSU-B-1205-P2 
Combustion of refuse derived fuel on a purpose-designed 
underfeed stoker shell boiler at the isle of Wight College of 


Arts and Technology. 
DE91774651/GAR 148,851 PC A03/MF A01 
ETSU-B-1205-P3 


Combustion of refuse derived fuel on a modified chain 
= stoker shell boiler at the ae! Heat Station. 
E91774539/GAR 48,850 PC ‘A03/MF A01 


ETSU-B-1256 


Protozool of landfill. 
DE91774553/GAR 


ETSU-S-1162-P2 
Test cell studies 1: solar-lost. The influence of window size 
and room colour on the fraction of incoming solar radiation 


reflected back out of a room. 
DE91774546/GAR 148,174 PC AQ4/MF A01 
ETSU-S-1162-P3 
Test cell studies 1: window M it of pa- 
rameters describing the effect of curtains, net curtains and 


venetian blinds. 
148,176 PC A03/MF A01 


149,116 PC AOS/MF A01 





DE91774549/GAR 
ETSU-S-1193-P2 
on Pope at internal building surfaces. Recommenda- 


a future work programme. 
DES1774647/GAR 148,175 PC A06/MF AO1 
ETSU-S-1197-P1 


Investigation of the influence of heater type and thermostat 
response - passive solar building performance. Design of 


DEO17745 91774544/GAR 148,173 PC AOS/MF A01 
ETSU-S-1197-P2 

Experimental investigation of the influence of heater type 

on passive solar building performance 

DE91774542/GAR 148,172 PC A04/MF A01 
ETSU-S-1197-P3 

pen ayers investigation of the i of th 

in passive solar building Ba Bannon 
91774541/GAR 148,171 PC A04/MF A01 


ETSU-S-1197-P4 
Description of the EMC test room facility 1987-88. 





DE91774540/GAR 
ETSU-S-1197-P5 

Investigation of the influence of heater type and thermostat 

response on passive solar building performance. Model/ 


data comparison st 
148,169 PC A06/MF A01 


148,170 PC A04/MF A01 


pari: 
DE91774536/GAR 

ETSU-TID-4076 
Distribution studies of waders and sheliduck in the Severn 


Estuary. Parts 1 and 2. 
DE91774538/GAR 150,107 PC A09/MF A02 
ETSU-TID-4078 


Vane shear and rheological it of est 


muds. 

DE91774537/GAR 150,436 PC A04/MF A01 
ETSU-WN-5020 

Wake measurements on the Nibe wind turbines in Den- 

mark. 


DE91774535/GAR 148,945 PC A07/MF A01 
ETSU-WN-5066 
pwn oy of propagation of noise from wind turbines with 


lo community disturbance. 
149,042 PC A09/MF A01 





D 91 774543 /GAR 
EUT-89-WSK-01 


Some Remarks on the GAP er June 1 
PB91-198994/GAR 149,482 PC ‘A03/MF A01 


FACE-85-29 


Fatal Accident Circumstances and Epidemiology _— 
Report: Two Construction Workers Electroc 
Crane oa. One Phase of a 13.4 KV System in to 


nessee, June 26, 1985. 
PBOI-1 197731 jGAR 149,721 PC A02/MF A01 
FACE-85-37 


Fatal Accident Circumstances and omenge sf (FACE) 
Report: Brick Worker Electrocuted in Georgia, July 8, 1985. 
PB91-197798/GAR 149,725 PC A02/MF A01 


FACE-85-38 
Fatal Accident Circumstances and Epidemiology (FACE) 
a Production Welder Electrocuted in Ohio, July 29, 
1 4 f 
PB91-197780/GAR 149,724 PC A02/MF A01 
FACE-85-41 


Fatal Accident Circumstances and Epidemiol 
Report: Mobile Home Assembly Line Worker Is 
ed in Ohio, August 13, 1985. 
PB91-197756/GAR 


FACE-85-43 
Fatal Accident Circumstances and Sa (FACE) 
— County Worker Dies in Tennessee, August 28, 
1 
PB91-197749/GAR 
FACE-85-44 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Two Sanitation Employees Die in Confined Space 


in Kentucky, August 24, 1985. 
PB91-197848/GAR 149,727 PC A02/MF A01 
FACE-89-16 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Roofer Electrocuted When Ladder Contacts 7200- 

Volt Power Line, October 20, 1988. 

PB91-197822/GAR 149,726 PC A02/MF A01 


FC-5-91 


World Cotton Situation, May 1991. 
PB91-198341/GAR 147,855 PC A03/MF A01 


FCR-11645A 
Impact of Fundamental Technical Improvements to Natural 


Gas Fuel Cells. Final Report. 
PB91-206615/GAR 148,946 PC A03/MF A01 


FDA/CDRH-91/21 
Annual Lseress of the Office of Science and Technology. 


Fiscal Y. 
148,130 PC AOS/MF A01 


(FACE) 
lectrocut- 


149,723 PC A02/MF A01 


149,722 PC A02/MF A01 


PB91-1 96733/ GAR 
FDA/CDRH-91/22 


Quality Assurance Guidelines for Hemodialysis Devices. 
PB91-196949/GAR 148,131 PC A11/MF A02 


FDA-91-8280 
Medications That Increase Sensitivity to Light: A 1990 List- 


P891-198820/GAR 149,691 PC A03/MF A01 
FDLP-3-91 

Dairy, eee al Fount, —— Po Phe ng Lg 

PIO) 198300/GAR —— 147 7854 PC ADAM AO1 
FDLP-4-91 

et Livestock, and Poultry Products: U.S. Trade and 

Prospects, May 1991. Featuring: January-February 1991 


Trade Data. 

PB91-198846/GAR 147,864 PC A04/MF A01 
FEMA/DF/MT-91/001 

po gg Fire Incident Reporting System (NFIRS) Data 

Base, 1989 (Master File). 

PB91-507640/GAR 151,171 CP T12 
FEMA/DF/MT-91/002 

National Fire Incident Reporting System (NFIRS) Data 

Base, 1989 (incident File). 

PB91-507657/GAR 151,172 CP TOS 





NTIS ORDER/REPORT NUMBER INDEX 


FEMA/DF/MT-91/003 
National Fire Incident eco Bey System (NFIRS) Data 
ile) 


Base, 1989 (Equipment/Casualty 
PB91-507665/ 73AR 151,173 CP T03 


FERMILAB-CONF-91/78-A 
Dark Matter in the Universe. 
N91-22982/3/GAR 

FERMILAB-PUB-91/50-A 


Asi 
NOT-22861/5/GAR 


FEW-469 


150,826 PC A03/MF A01 


mology Confront the 17 keV Neutrino. 
150,825 PC A03/MF A01 


Cost Allocation ce 
PB91-205773/GAR 149,499 PC A03/MF A01 
FEW-472 


Identification and Estimation of Household Production 


Models. 

PB91-205799/GAR 148,232 PC A03/MF A01 
FEW-473 

Games with Permission Structures: The Conjunctive Ap- 


‘oach. 

Pis91-205807/GAR 149,500 PC A03/MF A01 

FEW-474 
sitivity Analysis of Simulati 

Regression Analysis and meee ne 

PB91-205914/GAR 149,51. 
FEW-475 

O(nlogn) Algorithm for the Two-Machine Flow Shop Prob- 

lem wiih Controllable Machine Speeds. 

PB91-205856/GAR 149,286 PC A03/MF A01 
FEW-476 

Markov Model for Opportunity Maintenance. 

PB91-205872/GAR 149,501 PC A03/MF A01 
FEW-479 

Warrant Pricing: A Review of Theoretical and Empirical Re- 


search. 

PB91-206003/GAR 148,233 PC A05/MF A01 
FEW-481 

Are Mana Indeed Motivated by Their Bonuses. 

PB91-206011/GAR 147,735 PC A03/MF A01 
FEW-485 

Axiomatizations of the Conjunctive Permission Value for 

Games with Permission Structures. 

PB91-2 -206045/GAR 149,502 PC A03/MF A01 
FFI-90/4002 

System for Generation of Synthetic — (SYBIL) 

NO1-22753/ 8/GAR 149, PC A04/MF A01 
FFI-90/6007 

Alarm Response of ‘CAM’ a to Chemical Attacks. 

N91-22821/3/GAR 9,837 PC A03/MF A01 
FG-5-91 





its: Tutorial on 
ie A03/MF A01 


World Grain Situation and Outlook, Ma‘ 

PB91-198390/GAR 147.8. 7 RG A03/MF A01 
FHORT-5-91 

Horticultural Products Review, May 1991. 

PB91-198465/GAR 147,896 
FHWA/AK/RD-85/24 

Hydraulic Evaluation of Fish Passage through Roadway 

Culverts in Alaska: Data Report. Appendix. 

PB91-193805/GAR 148,490 PC A11/MF A02 
Be eer eat 11 
ids for Thermal Analysis. 

'606/GAR 148,515 PC A12/MF A02 


PC A04/MF A01 


Pee? 20: 202606. 
FHWA/AK/RD-90/04 
Cost-Effectiveness of Geotextiles: Review of Performance 


in Alaskan Roads _— 
PB91-200717/GA\ 148,511 PC A04/MF A01 


FHWA/AK-85/24A 
Hydraulic Evaluation of Fish ge ong Roadway 
Culverts in a Data Report. Append 
PB91-193805/GAR 148,490 “PC A11/MF A02 
FHWA/AZ-88/204 
———_ of rate nat sa Drafting and Design Capabili- 
oe pres Environment. 
PBot 19869 /GA\ 


48,502 PC A03/MF A01 
FHWA/AZ-89/250-VOL-1 
Effects of In-Stream Mining on a Stabili 
PB91-198192/GAR 50,056 PC 
"aaa ae 
ects of ty Mining on — Stabili 
PBST. 198200/GAR 50,057 PC 
FHWA/AZ-89/260-VOL-1 
Sizing Riprap for the Protection of Approach Embankments 
and Spur Dikes and Limiting the Depth of Scour at Bridge 
Abutments. Volume 1. Literature Review and Ari- 
zona Case Histories. 
PB91-198259/GAR 
FHWA/AZ-89/260-VOL-2 
Sizing Ri for the Protection of Approach Embankments 
Sour kes and Limiting the Depth of — at Bridge 
Piers and Abutments. Volume 2. Design Proced in Proced 
PB91-198267/GAR 148,467 PC A0S/MF A01 
FHWA/CA/SD-87/03 
pag 9 ¥ of ~~ bate Standards for Effects of Skew. 


PBer cen SOAR 148,492 PC A07/MF AO1 
Yip Sa 

tructural —_ Overlays in Bridge Deck Rehabilitation: 

Pe of Experimental Results, Analytical Studies and 
Design Recommendations. 


. Volume 1. 
110/MF A02 


. Volume 2. 
03/MF A01 


148,497 PC A07/MF A01 


PB91-198432/GAR 
FHWA/CA/SD-88/04-VOL-2 
Structural Concrete Overlays in Bridge Deck Rehabilitation: 


Experimental Program. 
PB91-198440/GAR 148,501 PC A08/MF A01 
FHWA/CA/TL-89/02 


Performance Evaluation of Coastal Gabion installa 

PB91-198184/GAR 148,466 PC Aa ME A01 
FHWA/CA/TL-89/06 

Wind Loading as a Fatigue Factor on Lighting Standard 

Mounting Bolts. 

PB91-193771/GAR 148,489 PC A07/MF A01 
FHWA/CA/TL-90/07 


Field Evaluation A Moisture ~~ 
PB91-200352/GAR 


FHWA/FL-90/007 
ae for Handling Excavated Acid-Producing Materi- 


als. 

PB91-194001/GAR 148,491 PC A0S/MF A01 
FHWA/GA-88/8307 

Channel Protection Criteria Update. 

PB91-197988/GAR 148,494 PC A06/MF A01 
FHWA/IL/RC-006 

Investigation of the > ve, of Weigh-in-Motion Op- 


eration in Illinois. Phase 
PB91-193581/GAR 151,140 PC A08/MF A01 
FHWA/IL/RC-007 


Faery ne Ee Social, Economic and Cultural Factors Af- 
fecting Suburban Co ‘ 
151,185 PC A18/MF A03 


148,500 PC A0S/MF A01 


Devices. 
,506 PC A0S/MF A01 


PB91-201442/GAR 
FHWA/IL/UI-231 
illinois Pavement Feedback Data and Management System. 
t. 


Final Repor' 
PB91-200444/GAR 151,143 PC A03/MF A01 
FHWA/IN/JHRP-90/4 


Use of Bottom Ash in Highway Embanh , Subgrad 

and Subbases. 

PB91-193565/GAR 148,472 PC A15/MF A02 
FHWA/IN/JHRP-90/6 

Physical Durability and Electrical Resistivity of Indiana 

Bottom Ash. 

PB91-202655/GAR 148,478 PC A16/MF A02 
FHWA/IN/JHRP-90/6-ES 

Physical Durability and Electrical Resistivity of indiana 

Bottom Ash. Executive Summary. 

148,479 PC A03/MF A01 











PB91-202721/GAR 
FHWA/IP-90/014 


Stream Stability at ay Structures. 
PB91-198788/GAR 148,505 PC A11/MF A02 


FHWA/IP-90/017 


Evaluating Scour at Bridges. 
PB91- 190739/GAR 


FHWA/NC-89/006 


Structural Applications of High Stre: Concret 
PB91- 198620/GAR . 14B76 PC AIS/MF A02 


FHWA/NC-89/007 
Role of Modified Asphalt Binders in the Performance of 


Pavements. 
, PB91-198580/GAR 148,475 PC A14/MF A02 
FHWA/NJ-89/7060 


New Jersey Pavement Management Study. 
PB91-198291/GAR 148,499 PC A05/MF A01 


FHWA/OH-89/014 
Post Delineator Mechanical Fatigue Evaluation. Executive 


jummary. 
PB91-200386/GAR 148,507 PC A02/MF A01 
FHWA/OH-89/015 


Post Delineator Mechanical Fatigue Evaluati 
PB91-193615/GAR 151,141 PC A07/MF A01 


FHWA/OH-90/004 
—_ of Accident a in Construction and Mainte- 


e Zones. Final R 
PBOT- 196923/GAR 151,142 PC A09/MF A02 
FHWA/OH-90/010 


Test Procedures for Drive Posts. 
PB91-200550/GAR 


pr cs te 


148,504 PC A09/MF A01 





148,509 PC A05/MF A01 


Scour Around Bri Piers in Oklahoma Streams. 
PB91- 198713/GA 148,503 PC A03/MF A01 


FHWA/PA/SS-036 


FRCEA-TH-280/A 


FHWA/PA-89/036 + 89-61A 
Evaluation of Ralumac as Wearing Course. Construction 


Report. 

PB91-200451/GAR 148,477 PC A03/MF A01 
FHWA/PA-89-39 + 86-08 

Procedures and for Bridge Maintenance. 

PB91-200915/GAR 148,513 PC A16/MF A02 
FHWA/PA-90-002 + 88-06 

Development of a Methodology to Identify and Correct Slip- 

Pad1-200680/6: 

1-200683/GAR 148,510 PC A06/MF A01 

yp te ee 


Cost Estimating Work 


Construction Station. 
Poot 193763/GAR 148,488 PC A02/MF A01 


FHWA/PA-91-003 + 89-09 
ly and Bridge Activities 
neg500/GaR 
FHWA/PA-91/036 


Traffic Data Collection for Local Tangperiien famndes: 
way AL Transfer. 


Project 
PB91-1 /GAR 150,872 A03/MF A01 
ee 


’ Cost Indices. 
148,486 PC A08/MF A01 


the Collection and Storage of Crash Test 


Cee 1. 1 Ft inal Ri 
Pasi -201285/GAR 151,162 PC A03/MF A01 
FHWA/RD-91/039 


Specifications for the Collection and Storage of Crash Test 


Data. Volume 2. 
PB91-201277/GAR 151,161 PC A03/MF A01 
FHWA/TX-89 + 1126-4F 


ign Guide for Steel- 
PB91-198283/GAR 


FHWA/TX-90/ 187-17 


Connections. 
148,474 PC A04/MF A01 


PB 1 OTObA/GAR = 148,478 PC A03/MF A01 
FHWA/TX-90/1171-1F 

Goaeie of Form-Hangar Anchors in Prestressed Concrete 

PB91-198275/GAR 148,498 PC A03/MF A01 
FHWA/VA-91/R19 

prey vr gd nd oh hg ma nen poy ey 

- vd emg to Seal Cracks in Decks on |-81 over the 

PB91. 197570/GAR 
FNAL/C-91/84 

Fermilab experience: Integration of UNIX systems in a HEP 

ing environment. 

DE91011980/GAR 150,752 PC A03/MF A01 

FNAL/C-91/87 


enters at Fermilab. 
DE91011978/GAR 


L-TM-1718 


ansrex 500 k — supply transductor 
best 011823/GA 150,744 


FNAL-TM-1720 


148,493 PC A03/MF A01 


150,751 PC A03/MF A01 


A03/MF A01 


the SDC 


Jet resolution of detector. 
DE91011249/GAR 150,188 PC A04/MF A01 
FNAL-TM-1730 


Antiproton production for Tevatron. 
DE91010913/GAR 150,685 PC A03/MF A01 
FOA-A-20048-2.2 

of Shallow Waters Research at FOA. 
PB91-208033/GAR 150,490 PC A03/MF A01 


FOA-A-50008-5.4 
phe yer pm me foer Sjukvard i Krig (Command and Con- 


trol of the Wartime 

PB91-208009/GAR 149,882 PC A04/MF A01 
FOA-C-30613-3.2 

———_ av tiva 

pt Me ‘(investigation of Negative Differential 

— ransistorer 

jesistance ay ae the IV-Characteristics of Si1-xGex/Si 

H i Transistors). 

PB91-199430/GAR 148,814 PC A03/MF A01 
FOA-C-306 16-3.2 

unnfilmsprocess foer integrerade Mikrovagsk- 
rsa tier Seco ft hase gras Cr 


Past: 199406/GAR 148,812 PC AQ4/MF A01 
FORC-60018-6.2 





Traffic Data Collection for Local Tran: 
Project ress and Results of Techi 
PB91-193680/GAR 150,872 
FHWA/PA-89/008 
Devel it of Ci 


ition Ag 
Transfer. 
A03/MF A01 
Deflection Parameters 
148,512 PC A14/MF A02 





and Condition Rating. 
PB91-200733/GAR 
sy te ge 
ical Evaluation - ‘tepemen Bridge Parapet and Struc- 


jounted Guidera’ 
Poot 193607/GAR 


FHWA/PA-89/026 + 82-05 
Evaluation of Recycled Hot Mix Asphaltic Concrete in 


Pennsylvania. 
PB91-200469/GAR 148,508 PC A04/MF A01 


148,487 PC A06/MF A01 





lytish Koplanara Vagledare (Analytical Ex- 
presions Pray > hw Waveguides). 
91-199414/GAR 


148,813 PC AQ3/MF A01 
FOP-5-91 


World Oilseed Situation and ~——- 1 A 
PB91-198382/GAR 


FR-CEA-TH-333 
ae ty gt wo A uae ie nae aaa 
toxics e. 
DE91773528/GAR 148,995 PC A14/MF A02 
FRCEA-TH-280/A 


PC hoa/Me A01 


DE91740766/GAR 148,377 PC A07/MF A01 


September 15,1991 OR-43 
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FRCEA-TH-311 


Photoionisation selective d'isotopes du gadolinium par laser 
a arena photoionization of gadolinium isotopes 


with a polariz 
DE91749117/GAR 150,172 PC A06/MF A01 
FRCEA-TH-313 
Alteration hydrothermale du verre R7T7. Cinetiques de dis- 
solution du verre a 150 et a 250(sup 0)C, role des 
neoformees. (Hydrothermal alteration of the glass R7T7. 
Glass dissolution kinetics at 150 and 2500, role of neo- 


formed phases). 
DE91749047/GAR 150,275 PC A08/MF A01 
FRCEA-TH-316 
Contribution a |’etude de |’ebullition du sodium en convec- 
tion naturelle dans un assemblage. (Contribution at the 
of natural 1 sodium ion in a fuel as- 


). 
DE91749035/GAR 150,321 PC A10/MF A02 
FRCEA-TH-317 
Sag corel a l'analyse cristallographique et mecanique 
. de molybdene 


des couches par p ) 
ithedi ( ion to crystallographical 
and mechanical ¢ analysis of of molybdenum coatings prepared 


by cal 
DE91749201/GAR “149,355 PC A09/MF A02 
FRCEA-TH-319 
Reseaux polyurethannes classiques et contenant des 
motifs furanniques Pour le confinement de dechets radioac- 
prop (Polyurethane network 
with mela omy furan derivatives f of radioac- 
Relationship structur 
DEST 7491 1 16/GAR 
FRCEA-TH-320 
Etude des effets de l’irradiation eaing Fe sur or eo oe 
prietes des copolymeres hen ae ). 
fStudy of electron irradiation eff coe on anton of ferro- 
electric polyvinylidene fluoride-polytretrafl 


149,412 PC A08/MF A01 








Bi ti 




















cor 
130.278 PG 
150,278 A14/MF A02 


ethylene). 
DE91749046/GAR 
FRCEA-TH-321 


Mesure de la conductivite thermique et du pouvoir thermoe- 
lectrique de petits echantillons entre 1,5 K et ARS —_ 


power mples ’ 
_ to the study of NbSe2-2H, Ce Pt2 Si2 


and Y| ). 

DE91749199/GAR 149,341 PC A12/MF A02 
FRCEA-TH-325 

Borohydrures d’uranium (lil) et (IV): complexes areniques et 

dienyliques. (Uranium (Ill) and (IV) borohydride: arene and 

dienyl complexes). 

DE91749078/GAR 
FRNC-TH-3689 

Influence des matrices resistives sur la stabilite des com- 


posites ol @ matrices 

on the stability of superconducti composites). 

DE91749076/GAR ‘50,793 PC A14/MF A02 
FRNC-TH-3690 

Influence du soufre sur la passivite de |'alliage 600 en 

milieu aqueux a 300(sup 0)C. Relations avec la corrosion 

sous contrainte. (Influence of sulfur on bE meee | of in- 
— 600 in aqueous environment at Relationship 


148,289 PC A09/MF A01 





with stress corrosion) 
DE91749079/GAR 
FRS/DF/MT-91/048 


Banking Reserves Tape, 1991 (January — 1991). 
PB91-507624/GAR 210 CP 


FSGTR/INT-236 
Forest Habitat Types of Northern idaho: A Second Approxi- 
mation. 

PB91-201103/GAR 150,004 PC A07/MF A01 

FSGTR/INT-277 
Vascular Plants of West-Central Montana. 


PB91-193664/GAR 
FSGTR-PSW-117 
antoring ing Environmental 
PB91-1 15/GAR 
FSGTR-PSW-119 
SE eee and Ranges ot tq Peete Gaetneet 


Researc 

PB91-198523/GAR 149,999 PC A04/MF A01 
FSGTR-PSW-120 

gia Marbled Murrelets at inland Forested Sites: A 


Guide. 
PB91-198531/GAR 150,127 PC A03/MF A01 
FSGTR-PSW-122 
ogee of the Symposium Sandalwood in - 
cific. Held n Nonolulu, Hawai on April 9-11, 1990. ee 
PB91-198564/GAR 150,000 PC AOS/MF A01 
FSGTR-PSW-125 
econ Sovaye of Forest Genice Research. Nehwel 


lornia. 
PB91-198614/GAR 150,130 PC A08/MF A01 
FSGTR-SO-82 


149,382 PC A11/MF A02 


Identification 
149,556 PC A99/MF A04 


151,180 PC A04/MF A01 


Naturalized Exotic Tree Species in Puerto 
PB91-201111/GAR 150,133 


FSRB/INT-71 


Forest Statistics for Land Outside National Forests in East- 
ern Montana, 1989. 


OR-44 VOL. 91, No. 18 


Rico. 
PC A03/MF A01 


PB91-198002/GAR 
FSRB-SO-158 


Forest Statistics for Alabama Counties - 
PB91-200394/GAR 150,001 


FSRN-PSW-410 

Estimati 

Seeeeieg Down 

PB91-198556/GAR 
FSRP/INT-442 

Bird Populations in Mogens ant a oly Western Larch/ 

las-Fir Forest in Northwestern Moni 

PB91-200675/GAR 150, 1a. "PC A03/MF A01 
FSRP-PSW-202 

Habitat Preferences and Distribution of Mammals in Califor- 


nia ; 

PB91-198549/GAR 150,128 PC A03/MF A01 
FSRP-RM-295 

Microplot Method for Updating Loop Frequen 

Trend Data: Theoretical Considerations and a 

Simulation. 

PB91-196873/GAR 
FT-4-91 


World Tobacco Situation, April 1991. 
PB91-198499/GAR 147,861 PC A03/MF A01 


FTD-ID(RS)T-0355-90 


Nondestructive Testing 
AD-A234 805/0/GAR° 


FTD-ID(RS)T-0466-90 
ROBOT: A Journal of Chinese Society of Automation-- 


Translation. 
149,293 PC A10/MF A02 


149,998 PC A04/MF A01 


*PC A04/MF A01 


ine) Compeinne by the Dry-Weight-Rank 
150,129 PC A02/MF A01 





Range 
puter 


150,126 PC A03/MF A01 


(Selected Articles)--Translation. 
149,288 PC A04/MF A01 


ADA234 8 808/4/ GAR 
FTD-ID(RS)T-0563-90 
Machine Tools (Selected Articles)--Translat 
AD-A234 807/6/GAR 149,308 PC ‘A04/MF A01 
FTD-ID(RS)T-0754-90 
Ti m Alloy Int \ Coordinate 
itaniui 4% loy Veruaed Wherataonatne owen ts impeller 5 


Comput --Translation. 
AD-A234 ryt ememeaal 148,543 A03/MF A01 
Frenne inane 
Methods for Someins Crack Depth--Transiation. 
AD-A234 799/5/GAR 149,254 PC A03/MF A01 
FTD-ID(RS)T-1130-90 
Discussion of Matrix Manegement in Large Military Industri- 


al Enterprises-- 
AD-A234 809/2/GAR 149,849 PC A02/MF A01 
ee eee 


-Typed, Sealed-off Mini Tea CO2 Laser--Transiation. 
AD 804/3/GAR 150,522 PC A03/MF A01 


FTD-ID(RS)T-1272-90 


Optical ry ~ of Measuri 
faces of High Precision Steel 
AD-A234 796/1/GAR 


"aie 
mae Sees Science and Technology (Selected Arti- 


Clea) Trani 
AD-A234 708/7/GAR 150,874 PC A03/MF A01 
FTD-ID(RS)T-1276-90 


cpemoainn of Transformational ideas to Automatic Flight 


AD ASSO 7 ot # /1/GAR 147,827 PC A03/MF A01 
FTD-ID(RS)T-1277-90 

WPG-30 Model Mi lied Rota Beryili- 

= Mirror Scanning Camera = Its ee eee 

AD-A234 802/7/GAR 150,474 PC A03/MF A01 
FTD-ID(RS)T-1367-90 

ee. ee Se ESS 

Electroemissions (Selected 


150,596 PC AOS/MF A01 


the Roughness of the Sur- 
Is-- Translation. 
149,391 PC A03/MF A01 








Pages)--Transiation 
AD-A234 803/5/GAR 
FTD-ID(RS)T-1368-90 
Prime Minister Li on Sata with Representatives to a Dis- 
cussion Meeting on Satellite Applications and Rey wee Sat- 
ellite a oe the Development of Our Country's 
Activities in tion 
AD-A234 801/9/GAR 


' 150,875 PC A02/MF A01 
FTEA-2-91 


U.S. Essential Oil Trade, April 1991. 
PB91-198481/GAR 147,860 PC A03/MF A01 
FTEA-3-91 
World Tea Situation, May 1991. 
PB91-198770/GAR 
iy 


147,863 PC A03/MF A01 


Convention on international Trade in Endangered Species 

of Wild oatthey fon Flora. 1988 Annual Report. 

PB91-193169/GAR 150,123 PC A18/MF A03 
mesh? 

Convention on International Trade in  —— nn Species 

of Wild Fi aA Flora. 1989 Annual R 

PB91-193177/GAR 150,124 PC A17/MF A03 


GA-A-15261 
Improvements in thorium uranium separation in the Acid- 
Thorex process. 
DE91010427/GAR 150,347 PC A02/MF A01 
GA-A-20418 
~~ hacen workshop on tokamak fusion power reactor stud- 


DE91011115/GAR 
— 
iork-based Macintosh serial host interface program. 
DEot0t 1135/GAR 148,638 PC A03/MF A01 


GA-A-20448 
Statistical properties of intrinsic topological noise in toka- 


maks. 

DE91011741/GAR 150,568 PC A03/MF A01 
GA-A-20465 

Non-diffusive heat transport during electron cyclotron heat- 


ing on the Dill-D tokamak. 
DE91011141/GAR 150,558 PC A03/MF A01 
GA-A-20466 


Hee se ne of dimensionally similar discharges with similar 


heat deposition discharges. 
DE91011740/GAR 150,567 PC A03/MF A01 
GA-A-20472 


nsport at the Dill-D divertor strike 
DEST 12 1136/GAR 150,555 


150,153 PC A03/MF A01 


A03/MF A01 
GA-A-20477 
Dependence of the Dill-D beta limit on the current profile. 
DE91011140/GAR 150,557 PC A03/MF A01 
GA-A-20478 
Recent gaseous divertor experiments in Dill-D. 
DE91011139/GAR 50,154 PC A03/MF A01 
GA-A-20479 
Effects of current 
DE91011742/GA\ 
GA-A-20481 
Study of electric field and edge microturbulence at 


edge 
the L-H transition in Dill-D. 
DE91011137/GAR 150,556 PC A03/MF A01 


GA-C 19466 


High-Temperature Ceramic Superconductors. 
AD-A234 620/3/GAR 150,591 PC A03/MF A01 


GA-C20422 


Ceramic Fiber Coating Development and Demonstration. 
AD-A234 773/0/GAR 149,350 PC A06/MF A01 


GAO/AFMD-91-22 


Financial Audit: Financial Reporting and Internal Controls at 
the Air Force Systems Command. 
AD-A234 913/2/GAR 149,948 PC A04/MF A01 


GAO/AFMD-91-26 


Financial Audit: Air Force’s Base-Level Financial Systems 
do not Provide Reliable Information. 
AD-A234 912/4/GAR 149,854 PC A03/MF A01 


GAO/HRD-90-122 
ey A Formula: Cost Containment and Competition in the 


‘am. 
PB91-200923/GAR 150,870 PC A03/MF A01 
GAO/IMTEC-91-5 
Medical ADP Systems: Automated Medical Records Hold 


Promise to Improve Patient Care. 
AD-A234 655/9/GAR 149,245 PC A03/MF A01 
GAO/IMTEC-91-6 


pe ay Communications: Millions May be Spent Unneces- 


to Expand Data Network 
AD- 5 160/9/GAR 148,581 PC A03/MF A01 
GAO/IMTEC-91-17BR 


ADP Budget: Potential Reductions to the Department of 


Defense's t Request. 
AD-A235 158/3/GAR 149,862 PC A03/MF A01 
GAO/IMTEC-91-24 


Space Data: NASA's Future Data Volumes Create Formida- 


ble Cha , 

N91-22933/6/GAR 151,110 PC A03/MF A01 
GAO/NSIAD-91-11 

eam Reform: Defense Management Report Savings 


Initiatives. 
AD-A234 654/2/GAR 149,847 PC A03/MF A01 
GAO/NSIAD-91-24BR 
Defense tome omy, ization: —_ Efforts to Streamline the 


pier Operations Comm: 
AD-A234 842/3/GAR 149,896 PC A02/MF A01 
GAO/NSIAD-91-30 

Navy Strategic Forces: Trident |i (D-5) Missile Contract In- 


centives. 

AD-A234 843/1/GAR 149,977 PC A02/MF A01 
GAO/NSIAD-91-40BR 

Defense hn eel DoD's Efforts to Streamline the 


AD AgS4 B46 3487 4/GAR 149,944 PC A02/MF A01 
GAO/NSIAD-91-44BR 
Army Weapons: Status of the Sense and Destroy Armor 


a 
AD-A234 845/6/GAR 150,445 PC A03/MF A01 
GAO/NSIAD-91-74 
Global Positioni he ago ternpony A should be Limited 
Until poy on Rel ity Problems are R 
AD-A234 844/9/GAR 150,145 PC A03/MF A01 
GAO/NSIAD-91-111 
Test and Evaluation: Projects Funded by DoD’s Central 
Test and Evaluation Investment Pr , 
AD-A234 937/1/GAR 147,721 PC A03/MF A01 


‘Ofiles on MHD stability. 
1 


50,569 PC A03/MF A01 
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GAO/NSIAD-91-114 
AD -AZSS 16 1e1/7/GAR a Moose? PO AOS/MF AOt 
pape on 171 
val Aviation: Navy A-12 Aircraft aes Status. 
AD AZSS 159/1/GAR 149, PC AOt/ MF A01 
GDLS-DB-87-04057-001A-VOL-1 
AGT 1500 Powerpack improvement Project (M1 TMEPS). 


Volume 1. 
AD-A234 998/3/GAR 148,561 PC A08/MF A01 
GDLS-DB-87-04067-001A-VOL-2 


AGT 1500 Powerp p 


Volume 2. 

AD-A234 999/1/GAR 
GL-TR-90-0145 

Development of a Vector Spherical Harmonic (VSH) Model 


of the N 
AD-A234 744/1/GAR 148,010 PC A08/MF A01 


GL-TR-90-0190 





Project (M1 TMEPS). 
148,562 PC A17/MF A02 


ARTIST T: Formats. 

AD-A235 173/2/GAR 
GL-TR-90-0317 

— Data Derived Estimates of Erosion Parameters for 


eentry Vehicles. 
AD AzSA 792/0/GAR 148,037 PC A08/MF A01 
GL-TR-90-0328 
CBSD Version |i Component Models of the IR Celestial 


por ag 
AD-A235 372/0/GAR 147,968 PC A07/MF A01 
GL-TR-90-0362 

Statistical Characterization of Fading on Meteor Scatter 


nication 

AD-A235 148/4/GAR 148,580 PC A08/MF A01 
GRI-90/0091 

Rock Creek Methane from Multiple Coal Seams Completion 

——* T U cage Rock Creek Coalbed Methane Data 

PB91-206474/GAR _ 150,102 PC A09/MF A01 
GRI-90/0193 

— of the Mp! Pump anew Environments. Final 


igen vee 990 
Peete 2067 7GAR 148,934 PC A07/MF A01 
GRI-90/0205 
Projects Within the Center for Advanced Materials. Annual 
Report, June 1, 1989-May 31, 1990. 
PB91-205716/GAR 149,379 PC A24/MF A03 


GRI-91/0036 
jeport, De- 


Evaluation of Formation Permeability 
PC AO4/MF A01 


148,013 PC A03/MF A01 


Measurements during and After Oring, yr F a 


cember 1990. 

PB91-206466/GAR 150,101 
GRI-91/0050 

New Directions for the Catalytic C ion of Meth 

Annual Report, January-December 1990. 

PB91-206417/GAR 148,893 PC A03/MF A01 
GRI-91/62-F 

Fundamental Accuracy of a Microcalorimeter for the Contin- 

uous Measurement of the BTU Content of Natural Gas. 

Final Report, November 1989-October 1990. 

PB91-206375/GAR 148,916 PC A04/MF A01 
GRI-91/0065 





Development of a Sub d Combusti 
System. Annual Report Ja january- 
19 1-206433/GAR 
GRI-91/0072 


Sesea ent 





Steelmaking 
-December 1989. 
149,402 PC A06/MF A01 


; Conan ee the Occurrence ai 
thane, Fruitland a = 


en Gea 1 i Report ont 1987. 
Past -206425/GAR 150,100 PG Atay A14/MF A02 


GRI-91/0073 
Catalytic Combustion of Methane. Final Report, January 1, 


1986-May 30, 1990. 

PB91- 91/GAR 148,536 PC A06/MF A01 
GRI-91/0085 
tion Processes and Materials. Final Report, Febru- 
1987-September 1990. 
91-194308/GAR 148,384 PC A06/MF A01 


GRI-91/0087 
Fundamental Accuracy of a Microcalorimeter for the Contin- 
1 ee 6 ee en eee See. 
Final Report, November 1989-October 1 
PB91-206375/GAR 148, 016 F PC A04/MF A01 
GRI-91/0106 
Uniaxial Compressive S' 
and Shales. T Report, 
PB91-206409/GAR 
GRI-91/0138 
Helium Isotopic Constraints on Terrestrial 
= Sa Transport of Mantle Methane. 
Jani 
PB91- 488/GAR 
price nee 
moon Fundamental Technical Improvements to Natural 


uel Cells. Final Ri 
Peet. 208615/GAR 148,946 PC A03/MF A01 


GRI-91/0152 


in Tight Gas Sandstones 
larch 12, 1991. 
150,099 PC A04/MF A01 


and 
eport 
150,038 PC A09/MF A01 


PB91-206623/GAR 
GRI-91/0167 
Production ar bear nl for Water-Drive Gas 


Reservoirs. Ri cf Sone hae 


leview of Northeast Hi 
Interpretation. Annual Report, haut 
1 


990. 
PB91-206367/GAR 150,098 PC A14/MF A02 
GSF-9/90 


148,917 PC AOS/MF A01 


of the Institute of 


und Umweltforschung MH Munich, 1981-198: 
6017737 18/GAR 149,050 PC noe /MF A01 
GSI-90-56(PREP.) 
First experimental results from SIS/ESR. 
DE91735043/GAR 150,789 PC A03/MF A01 
GSI-90-61(PREPR.) 
HITRAP a at GSI. A facility for experimentation with 


aes hly-charged ions. 
Pn T4AThOrGAA 150,792 PC A03/MF A01 
GSI-90-67(PREPR.) 

Linearised collective Schroedinger equation for nuclear 


surface vibrations. 
E91756665/GAR 150,795 PC A03/MF A01 
GSI-90-68(PREPR.) 
Search for 
DE91756666/GAR 
GSI-90-70(PREP.) 


electron polarization of H-like (sup 20)Ne-ions tra- 


Gd foils at very high vel 
best 56668/GAR 150,797 PC A03/MF A01 


H-170-88-15 
American Housing Survey for the = Lake City Metropoli- 
tan Area in 7 1988 5 Curren it Hi 
"51 177 PC A10/MF A02 


ive nuclei in nature. 
150,796 PC A03/MF A01 


PB91-194076/GAR 
H-170-88-61 
American Housing + Dna San Jose Metropolitan 


Area in 1988. Current Hi leports. 
PB91-194068/GAR 151,176 PC A12/MF A02 


H-1688 


Determination of the Effects of Heating on Modal Charac- 
= of an Aluminum Plate with Application to Hyper- 


Vehicles. 
N91.22111/9/GAR 149,439 PC A03/MF A01 
H-1693 
Analysis of Structural Response Data Using Discrete Modal 


ilters. 

N91-22116/8/GAR 147,813 PC A0S/MF A01 
H-1699 

Automated Flight Test Management Syst 

N91-22117/6/GAR 147,838 orc A03/MF AO1 
H-1705 

Multiaxis Thrust \ Using Axisy ic Nozzles and 

Pesta Vous on an FOUTS Vehicle. 

N91-22083/0/GAR 147,774 PC A03/MF A01 
H-1715 

——— Flight-Control System Development for the F-18 


aa pha Research Vehicle. 
N91-22131/7/GAR 147,832 PC A03/MF A01 
HAN-63992 


Incident relating to abnormally short period in H startup of 
October 


Lt 3 

DE91011431/GAR 150,307 PC A01/MF A01 
HBEP-61(3P27) 

re pes Burnup Effects Program. Final report. 

91011127/GAR 150,344 

HCFA/DF/DK-91/017 

Refining the Malpractice Geographic Cost Index, 5 1/4 inch 

diskette —— “March 1991) (for Microcomputers 

PB91-506899/GAR 149,241 CP DO02 
HCFA/DF/OK-O1/017A 


Refining the Malpracti graphic Practice Cost Index. 


Documentation. 

PB91-155218/GAR 149,234 PC A03/MF A01 
HCFA/DF/DK-91/022 

a the Malpractice Geographic Cost Index, 3 1/2 inch 


-March 1991) (for Mi . 
149,242 CP DO02 





PC A06/MF A01 





‘ette (F 
paersorag 91/GAR 
HCFA/DF/DK-91/023 
Proposed Medicare Relative Value Units | Ate and Geo- 


graphic Practice ee ae Indices (GPCis) = ann Grom 
1-507673/GAR 49,243 CP DOS 
HCFA/PUB-03314 


Health Care te Degas Statistics: Medicare and 


Medicaid Data Book, 1 
PB91-200584/GAR 149,222 PC A07/MF A01 
HCSCIA-CR91-001 
Proceedings User's Stress Workshop (7th) Held in my An- 
tonio, — on December 10-15, 1989: Training for Psy- 


chic Trai 
RDAZSS 56/3/GAR 149,710 PC A11/MF A02 
HCSCIA-HR90-002A 
Evaluation of Ambulat Care creme wony Soe for 
the Mil Health Care System. Ex ecutive Sumi 
AD-A2a4 684/1/GAR fasizee PC A03/MF A01 
HCSCIA-HR90-002B 





Development of a Data Base for 
R Carbon Dioxide from 


Advanced P to 
lemove Subquality Gas. Annual 
Report, September 1989-August 1990. 


Evaluation of Ambulatory Care Classifica’ Systeme, tor 
= Mil Health Care System. Final esi 1989- 
ugust 1 


HW-39501 


AD-A234 539/5/GAR 
HDL-TR-2196 

Energy Levels and Branching Ratios of Tm(3+ ) in Ten 

Garnet Laser Materials. ~ . 

AD-A235 274/8/GAR 150,529 PC A03/MF A01 
HEC-18 


bey Scour at Bridges. 
PB91-198739/GAR 
HEC-20 


149,839 PC A10/MF A02 


148,504 PC A09/MF A01 
Stream Stability at Highway Structures. 
PB91-198788/GAR 148,505 PC A11/MF A02 
HEL-TM-2-91 


Perceptibility of Military Vi Silhouettes. 
AD-A235 036/1/GAR 149,885 PC A04/MF A01 
HEL-TM-4-91 
Effects of Display Failures and Symboi Rotation on Visual 
Search and ono ag Performance. 
AD-A235 035/3/GAR 


149,699 PC A03/MF A01 
HEL-TM-5-91 


Effect of Rotation on 
AD-A235 034/6/GAR 


HEL-TM-6-91 
Effects of Character Size, Modulation, 
Reading and Search Performance in Ma’ 
Displays. 
AD-A235 033/8/GAR 148,769 PC A04/MF A01 
HEPHY-PUB-540/90 
peer on ‘relativistic description of quark-antiquark 


bound states’. 
DE91621732/GAR 150,755 PC AQ3/MF A01 
HFOSL-TN-72-86-01 


of Dot-Matrix Characters. 
148,770 PC AQ4/MF A01 


, and Font on 
Addressable 


Navy Family 


Promotional Guide for Service Centers. 
AD-A235 244/1/GAR 149,964 PC A03/MF A01 


HHS/IG/OEI/6-90/01080 


Adolescent Steroid Use 
PB91-197152/GAR 
HHS/1G/OEI/6-90/01081 


148,110 PC A03/MF A01 


Adolescents and Steroid: 
PB91-197160/GAR 
HMRL-R-59C 





User Prospecti 
148,117 PC A03/MF A01 


Mi of Parti- 
Flow. 
148,914 PC A0Q5/MF A01 





cle Loading and Sizi 
PB91-199810/GAR 
HS256C- 1045-0061 
Spectrometer Sounder 
151,089 PC A16/MF A02 
Ss Sounder 


a 


High Resolution Microwave 
(HIMSS), Volume 1, Book 2. 
N91 -22541/7/GAR 
Resolution Mi 
), Volume 1, 
Not -22542/5/GAR 
HSD-TR-91-0006 


Effects of cate map Impulsive Noise on Hatching 
of the Sooty Tern Incident. 
AD-A234 70/4 R 149,041 PC A03/MF A01 
HW-7-612-DEL 


Denioueust/Gan aid SC AOS/ME Ao1 


HW-9761 
WE Sema ¢ Saceeeg tee ae 


5E51007054/GAR 150,370 PC A14/MF A02 
HW-11798 

No. 178 H.1. a nee se Se ene 

sociat for the month of 1948. 

DE91011808/GAR 


150,193 PC A02/MF A01 
HW-22882 
tions section monthly et 
91011812/GAR PC A02/MF A01 
HW-23594 
Water leak at 100-H reactor resulting from ruptured slug in 


tube (number sign) 2180-H. 
DE91011814/ 150,310 PC A01/MF AQ1 
HW-23679 





151,090 PC A06/MF AO1 


150, 1. 


: - 5 Se radiation monitoring monthly report, 

DE91011815/GAR 150,195 PC A02/MF A01 
HW-23992 

Separations Section radiation monitoring monthly report, 


March 1962. 
DE91011816/GAR 150,196 PC A02/MF A01 
HW-24303 


Beot 011 7e01GaR 


HW-30071 


water leak in tube 3088-H. 
150,909 PC A01/MF A01 


Calculation of Kr-85 
DE91011801/GAR 
HW-31658 


149,075 PC A01/MF A01 


Tritium release. 

DE91011802/GAR 
HW-34352 

Incident - to abnormally short period in H startup of 

DE91011431/GAR 150,307 PC A01/MF A01 
HW-39501 

Continuity of water flow assurance--K Plants. 


September 15, 1991 


149,076 PC A01 


OR-45 
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DE91011433/GAR 
HW-44776-VOL..1 


150,308 PC A04/MF A01 


Semi-works —— of the Recuplex Facility. Volume 1. 
DE91011349/GAR 150,346 Pe A04/MF A01 


HW-44776-VOL.2 


BEDIOTISSO/GAR 
HW-59717-A 
Reactor and fuels ae ee we ere Se Coommen 
report, March 
DESIOVISee/GAR 150.548 PC AOS/ME ‘Kot 
HW-76596-B 
Physics and instruments Laboratory monthly report, Febru- 


1963. 
Dee101 1353/GAR 150,305 PC A03/MF A01 
HW-76596-C 


of the Recuplex facility. Volume 2. 
150,347 PC A05/MF A01 


Chemical Laboratory monthly report, Fi 1963. 
DE91011354/GAR 148,286 A03/MF A01 
IAEA-INFCIRC-132(ADD.4) 
Agency’s —— with the ans Nations Educational, 
Scientific and Cultural concerning hae joint op- 
eration of the International Cente for Theoretical Physics 
at Trieste. the agreement. 
DE91622900/GAR 150,785 PC A03/MF A01 
IAEA-INFCIRC-209(REV.1/ADD.1) 
Communications ived Memb the 
export of nuclear material and of conan categories. o 
and other — A further communication, 


150,351 PC A03/MF A01 





on common nuclear pol 
150,952 PC A03/MF A01 
\AEA-STR-26 1(REV.0) 
Algorithms to calculate sample sizes for inspection sam- 


Bes1822920/GAR 150,986 PC A08/MF A01 
gre ene 
of nuclear reactors for seawater desalina’ 
Deoi6z274e/GAR 148,271 POA A10/MF A02 
\AEA-TECDOC-577 
COE eas 8 poteanees: Current status 
an advisory group meeting held 
in Vienna, 27-29 Nowenber | 989. 
DE91622746/GAR 150,350 PC A07/MF A01 
\AEA-TECDOC-579 


Migration and biological from shal- 


transfer of radionuclides 
low land burial. Final report of a co-ordinated research pro- 


fone 1985-1989. 
91622513/GAR 


|AEA-TECDOC-580 


149,077 PC AQS/MF A01 


DE91621746/GAR 
1C-89/375 
Hydrogen chemisorption on a > ge solid: Influence 
of oar. ~~ \peaee of the impurity level on the electron 
BEo162 1840/GAR 148,375 PC A03/MF A01 
1C-89/403 
Model for the roughening of 
size study and phase diagram. 
DE91621841/GAR 
1C-89/414 
Relation between the absolute parallelism connection and a 


GL(4) connection. 
DE91621757/GAR 150,762 PC A03/MF A01 
ICASE-91-19 


150,759 PC A04/MF A01 





ted surfaces: Finite- 
150,614 PC A03/MF A01 


in with Local Mesh Refinement. 


Domain Decomposition 
AD-A234 723/5/GAR 149,464 PC ‘A03/MF A01 
ICASE-91-35 


Ignition and Structure of a Laminar Diffusion Flame in a 
mpressible Mixing Layer with Finite Rate Chemistry. 

N91-22537/5/GAR 148,534 PC A03/MF A01 
ICOMP-91-05 

Characteristics of 3D Turbulent Jets in Crossflow. 

N91-22536/7/GAR 147,802 PC ‘A03/MF A01 
ICOMP-91-07 

ce Order Modeling of Boundary-Free Turbulent Shear 


iOws. 
N91-22524/3/GAR 147,799 PC A03/MF A01 
IDA/HQ-89-34729-PT-2 


Central Research Project Report on Superconductivity ( 

1988). Part 2. Magnetic Field Gradiometer Tank Seeker. 

AD-A234 901/7/GAR 149,974 PC A04/MF A01 
IDA/HQ-90-36572 

Alternative ee Crgntin the Total F 

AD-A235 339/9/ AR 149,923 PC A09/MF A01 
IDA-P-2312 

Central Research Project Report on Superconductivity (FY 

1988). Part 2. Mai _ Field Gradiometer Tank Seeker. 

AD-A234 901/7/ 149,974 PC A04/MF A01 


IDA-R-378 


er Cents the Total Force. 


Alternative 
AD-A235 339/9/ AR 149,923 PC A09/MF A01 
1EA/CR-91/10/GAR 


NOx Emissions from Coal Combustion. 
IEA/CR-91 /10/GAR 


1EACR/36 


148,880 PC$104.00 


NOx Emissions from Coal Combustion. 
IEA/CR-91/10/GAR 


1EPA/WPC/90-171 


Int, i 


148,880 PC$104.00 





oy fuel Sa Cae status and p 

1990. voy XY Rudy ~{ advisory group | mee’ 

held in Vienna, 1 eoting, 

DE91622710/GAR 150,266 PC A09/MF A01 
1AR-89-15 


Business Plans for the Institute for Aviation Research, FY 
1990 - FY 1995. 
N91-23020/1/GAR 147,824 PC A06/MF A01 


Ve und Teiinehmerforum der 4. Som- 
Mikrogravitation (Fourth Summer School on Mi- 


pees eons Syne rt Summaries and Forum Lectures). 
N91- 150,623 PC A10/MF A02 
1C-69/28 

Squeezing in collective resonance fluorescence: Effect of a 

thermal field. 

DE91621787/GAR 150,769 PC A03/MF A01 
1C-89/166 

Generation and radiation of second-harmonics by electro- 

Static wave at a narrow inhomogeneous layer of a warm 

Beore22001 /GAR 150,574 PC A03/MF A01 
1C-89/203 

ee aD SH ANS AIEEEND OSE ot 

DE91621721/GAR 149,473 PC A03/MF A01 
1C-89/204 


Note on the numerical seq 
DE91621722/GAR 149,474 
1C-89/205 

New proofs of ergodic theorems for non expansive se- 

in a Hilbert 
91621723/GAR 149,475 PC A03/MF A01 

1C-89/224 

Phase diagram of N = 2 superconformal field theories and 

bifurcation sets in 3 

DE91621756/GAR 1,761 PC A03/MF A01 
1C-89/264 


Debien 745/GAn 
1C-89/292 

Ward identities and differential ches tteeée tanana for —— 

acters of N = 1 super mre hee 

DE91621 724/GAR 150, PC AOa/ME AO A01 
1C-89/308 


Test fields on compact spacetimes: Problems, some partial 
results and speculations. 


“BC AOS A03/MF A01 


space. 
150,758 PC A03/MF AO1 
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Survey of Shawnee National Forest Region 

Streams of vse My Ilinois, 1986-1987. 

PB91-200659/GAR 150,002 PC A06/MF A01 
1EPA/WPC/90-172 

Lake M in Water Quality Report, 1988. 

PB91- /GAR 150,059 ‘PC A07/MF A01 
1EPA/WPC/91-56 

a Survey of the ~ ey Main Stem frorn Rend 


Lake to the Mississippi River, 1988. 
PBOT- ag649/GAR 149,162 PC A06/MF A01 
IFSR-474 


Toroidal plasma reactor with low external mai 
DE91011522/GAR 150,566 


IFSR-483 

IFS Numerical Laboratory Tokamak. 

DE91011832/GAR 150,163 PC A03/MF A01 
IT-5-547 18-1 

Microstructure, Plastic Deformation and Mechanical Proper- 


ties of Mechanically Alloyed NiAl and NiAl Based Alloys. 

AD-A235 135/1/GAR 149,422 PC A04/MF A01 
IL/ENR/RE/AQ-91/05 

Mobile Source Emissions Inv 


entory Development. 
PB91-198754/GAR 149,012 PC A06/MF A01 
IL/ENR/RE/EA-91/07 


Economic Impact Study of Regulations for Activities withi 
‘ones and Regulated Areas (R89-5). 
PB91 "200758/GAR 149,1 PC A19/MF A03 
IL/ENR/RR-91/04 


tic field. 
A03/ MF A01 


I in tilinois. 


Wood Waste 
PB91-198705/GAR 149,126 PC A03/MF A01 
IMFL-90/30 


Etude d’Interactions 
‘Ss Al 


ed of 

191-199448/GAR 

INDC(CCP)-320/L 
——_ athe aoe 


stanty (N roar Conmarte 3,1 
DE91622181/GAR 


INDC(CCP)-322/L 


Translation of selected a Aer l rs bh eR 

stanty (Nuclear Constants 3, 1988). 

DE91 '7/GAR 150,788 PC A03/MF A01 
INDC(CPR)-018/GIF 

foun 7) nthe of the neutron angular distribution of 


n’) 
5201602182/GAR 150,777 PC A03/MF A01 


sur Pontes Anemociinometriques 
147,806 PC E05/MF E0S 


en in Yadernye Kon- 
Tho, 776 PC A04/MF A01 


INDC(JPN)-120/L 
1988 seminar on nuclear 


Proceedings of the 
DE89012242/GAR 150,676 PCs A16/MF A02 
INDC(JPN)-131/L 
Measurement of double differential neutron emission cross 
sections at 14.1 MeV for Ca, Mn, Co and W. 
DE90008106/GAR 150,681 PC A04/MF A01 
INDC(JPN)-132/L 
Tables and figures from JNDC Nuclear Data Library of fis- 


sion products, Vi 
DE90004490/GAR 150,677 PC A12/MF A02 
INDC(JPN)-133/L 


—_ cross section tion system with simplified 
-format. oe 2, (SINCROSUI 

D '90008002/GAR 150,678 PC A04/MF A01 
INDC(JPN)-134/L 


Evaluation of neutron nuclear data for (sup 16)O. 
DE90008105/GAR 150,680 PC A03/MF A01 


INDC(JPN)-135/L 
Evaluation of neutron nuclear data for (sup 3)He and (sup 


4)He. 

DE90008017/GAR 150,679 PC A03/MF A01 
INDC(JPN)-136/L 

Proceedings of the 1989 seminar on nuclear dat 

DE90008196/GAR 150,682 PC AT8/MF AO 
INDC(NDS)-222/GP(NO.13) 

Progress in fission re. nuclear May No. 13. Informa- 

tion about the field of meas- 


nuclear data (FPN SRO 
DE91622190/GAR 
INDC(NDS)-239/LNA 


Report of the Nuclear Data Section to the international 
Data Committee March 1989 - June 1990. 
DE91622930/GAR 150,387 PC A0S/MF A01 
INDC(NDS)-241/LF 
First results of FENDL-1 ome and start of FENDL-2. 
of a consultants’ meeting, held in 


report 
5-28 June 1990. 
Deere230a 2/GAR 150,165 PC A04/MF A01 
INDC(SEC)-099/UN 
List of documents received by the INDC Secretariat. 
DE91622915/GAR 150,385 PC A04/MF A01 


INDC(SEC)-100/UN 
INDC list of correspondents for the ex: of nuclear 
data information and compilation of National Nuclear Data 
Committees. 
DE91622914/GAR 150,384 PC A07/MF A01 
INIS-BR-2383 


Efeitos da radiacao ionizante na crotoxina (toxina do 
veneno de Crotalus durissus terrificus): estudos ao nivel 
molecular. ee a oe 
Crotalus durissus terrificus venom): — 

DE91622577/GAR 149,752 PG A04s IF AO1 








150,780 PC A07/MF A01 
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149,753 PC A06/MF A01 
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a of + 
tal analysis, 
DE91622576/GAR 
INIS-BR-2385 
Acao citotoxica e a > 


See o82561 GAR 


INIS-BR-2387 


ee 
ae. 1 syne Ao7/ MF 01 


in i ). 
91622618/GAR 149,754 PC A06/MF A01 
INIS-BR-2388 


SneeS oe EE, ie shale catten de tireogiobulina e 


tireoidea em pacientes porta- 
dores de bod (lodized oil effects in the serum 


endemico. 
aoe 


os ore th pation ts with 
DE91622669/GAR 149,575 PC A06/MF A01 


ee mee brasileiro. (Brazilian 
DE91622880/GAR 148,950 
INIS-CL-003 


/MF A01 


Caracterizacion de los plasticos detectores de trazas nu- 
cleares de estado solido, pted PLE ag Te 
dosimetria de neutrones rapidos pee ng 
acterization of plastic nuclear track detectors on solid state, 
CR-99 and LA-116 and its possibilties application on ther- 


mail and fast neutron dosi 
"149,755 PC A10/MF A02 


a 
seat (Universities Research Reactor, 
Beste 150,320 PC A03/MF A01 


INIS-MF-12171 
KFA Juelich Jahresbericht 1986/87. (KFA Juelich annual 


report wenerrdy 
91756207/GAR 147,745 PC A10/MF A02 
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INIS-MF-12176 
KTA webpesbonste 1989. (KTA annual report 1989). 
DE91756443/GAR 150,322 PC A03/MF A01 
INIS-MF-12781 
er vyzkumnych a vyvojovych praci pro ja 
trarny s lehkovodnimi reaktory typu VVER 1000. a ol dil. (he 
sults of R+ D of n wee with WWER-1000 
nt-water reactors. Part 2). 
22762/GAR 
re ong 
lysledky vyzkumnych 4 vyvojovych praci 
Mane s lehkovodnimi reaktory WER 1000. Zaverecne 
materialy. (Results of R+ D of nuclear power plants with 
WWER-1000 ype light-water reactors. Conclusions). 
DE91622784/ 150,316 PC A03/MF A01 
INIS-MF-12785 


150,315 PC A10/MF A02 


pro jaderne elek- 


* hh, 





1 and lentil through in- 


duced mutations and « q 
DE91622587/GAR 147,874 PC A03/MF A01 
INIS-MF-12786 
Evaluation of early maturing and high yielding mutants/ va- 
tieties and improved germpla — 
of induced mutations and hybridiza 
DE91622588/GAR 147.8 875 PC A03/MF A01 


INIS-MF-12787 


Evolution of high yielding chickpea varieties, havin ge Boe im- 
proved plant type and disease resistance, through i 


mutations. 

DE91622589/GAR 147,876 PC A03/MF A01 
INIS-MF-12788 

Studies on the controlled release pesticide formulation for 

pest control in cotton using isotope technique. 

DE91622590/GAR 149,049 PC A03/MF A01 
ae 





I f rice through induced mi 

D 91620501/GAR 14787? NC “A03/MF A01 
INIS-MF-12790 

Pakistan nuclear safety and radiation protection regulation 


1 L 
bE91622899/GAR 148,952 PC A03/MF A01 
INIS-MF-12791 
Theoretical calculations for electron proton scattering. 
DE91622150/GAR 150,773 PC A06/MF A01 
INIS-MF-12792 
ZEUS second level —- trigger. Physics simulation 


design and implementatio: 

DE91622814/GAR 150,784 PC A08/MF A01 
INIS-MF-12793 

Proton sey function of (sup 40)Ca and (sup 48)Ca stud- 

= with the (e,e’p) reaction. An investigation of ground- 

state correlations. 

DE91622192/GAR 
INIS-MF-12794 

One-loop calculations with massive partic 

DE91623062/GAR 150, OF 
INIS-MF-12795 

OC and RF ion accelerators for MeV energies. 

DE91622722/GAR 150,782 PC A08/MF A01 
INIS-MF-12796 

Provozovani a udrzba jaderne elektrarny. Sbornik predna- 

sek celostatni oo (Operation and maintenance of 


nuclear power fod ery col 

DE91623406/GAR — 150,319 PC A12/MF A02 
INIS-XN-286 

Code of practice for the ign and safe operation of non- 

medical irradiation facilities (1988). 

DE91621707/GAR 149,820 PC A03/MF A01 
INIS-XN-307 

Uranium 1990 resources, production and demand. Statisti- 

cal ag ve =e 1990 ressources, production et de- 


a jour statistique). 
pesre2sse0/Gan 150,353 PC A04/MF A01 
INO-SP-3 


ae on Data Accession and Preparation of User's 


AD-A234 920/7/GAR 150,428 PC A03/MF A01 
INO-SR-1 

pn nn ge Primitive Equation i Ocean-Circula- 

tion Model. Version 3.0 (User's Manual). 

AD-A234 979/3/GAR 150,394 PC AO5/MF A01 
INO-TN-FY90-2 

Semi-Spectral Primitive Equation ~~ Ocean-Circula- 

tion Model. Version 3.0 (User’s Manual 

AD-A234 979/3/GAR 150, 594 PC A05/MF A01 


INPE-5118-TDL/420 


Desenvolvimento de sn Banco de Dados Interativo COM 
Elementos Gerados Por Varredura Para Um Sistema Cad 


Base with Elements 
jenerated by Sweeping for a oe System). 
N91-22732/2/GAR 149,268 PC A17/MF A03 
INPE-5181-PRE/1650 
Remote Sensing and Limnology: Preliminary Studies of the 
ihe-Tucurui Reservoir. 
N91-22625/8/GAR 150,051 PC A03/MF A01 
INPE-5189-PRE/ 1657 
Aplicao de Dados rf poe re Int 


levacao NA isa G whe NA 
Serra DO: oa (Application a ~h Sensing Data 


150,781 PC A0Q7/MF A01 
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Int ited with a 
cal Research in the 
N91-22630/8/GAR 


INPE-5195-PRE/ 1663 


Hybrid Knowledge Representation Tool. 
N91-22930/2/GAR 148,727 PC A03/MF A01 


INS-J-174 
Pons of the beam transport lines of the Japanese Hadron 


Project, (2). 

DE91772111/GAR 150,798 PC A03/MF A01 
INS-839 

Inflation induced by wormhole. 

DE91772205/GAR 
INS-843 

RF tests on the INS 25.5-MHz split coaxial RFQ 

DE91772126/GAR 150,801 PC A03/MF A01 
INS-849 

RIKEN gas-filled recoil ible new ap- 

gy to superheavy elements by = (HE (alpha)xn) reac- 

De51772206/GAR 150,804 PC A03/MF A01 
oo 


ital Elevation Model in the Geobotani- 
‘ajas Mountains). 
150,034 PC A03/MF A01 


147,971 PC A03/MF A01 





per-hypernuclei found in cosmic rays. 
DEO1 772007 / GAR 150,805 yc A03/MF A01 


INS-852 
Split coaxial RFQ for an ISOL post-accelerator. 
DE91772208/GAR 150,806 PC A03/MF A01 
IPPCZ-293/1-PT-1 
15TH Czechoslovak Seminar on Plasma Physics and Tech- 


nology, Part 1. 

N91-22859/3/GAR 150,585 PC A08/MF A01 
IPPCZ-293/2 

15TH Czechoslovak Seminar on Plasma Physics and Tech- 


nology, Part 2. 

N91-22860/1/GAR 150,586 PC A10/MF A02 
IR-90-1 

Test aj rey for CMOS One-Dimensional Unilateral It- 


erative Logic Arrays. 
PB91-199141/GAR 148,619 PC A03/MF A01 
IR-90-02 


Test Report. DDTC. CODEG (Navstar/GPS Goldcode Gen- 


erator). 

PB91-199158/GAR 148,811 PC A04/MF A01 
IRIG-STANDARD- 164-91 

IRIG Standard Format for Global Positioning System (GPS) 

Data for Post-Operation Interrange Excha “>. 

AD-A234 932/2/GAR 150,147 A04/MF A01 
1S-M-666 

Scalability of parallel algorithm-machine combina’ 

DE91011902/GAR 148,610 PC AOS! ME A01 
IS-T-1526 


Inetn tal 





novel detection — for 
id ee and nd. electrophoresi 

oi 91010926/GAR 148,240 PC ‘A09/MF A01 
ISBN-0-309-04859-1 

Distortion-induced Fatigue Cracking in Steel Bri x 

PB91-200964/GAR 148,514 PC A03/MF A01 
ISBN-0-660-01320-7 

Bark beetles of Canada and eer Coleoptera: Scolytidae. 

MIC-91-03259/GAR 149,816 BC I E17/MF E01 
ISBN-0-660-10459-8 


Pacific fishes of Canada. 
MIC-91-03318/GAR 


ISBN-0-660-1296 1-2 
Manual of Nearctic Diptera, vol. 3. 
MIC-91-03257/GAR 149,814 PC E17/MF E01 
ISBN-0-660-13090-4 
Handling agricultural materials: Screw and bucket convey- 
MIC-91-03250/GAR 147,870 PC E07/MF E01 
ISBN-0-660-13628-7 
Wolf spiders, 


147,916 PC E99/MF E01 


nurseryweb spiders and lynx spiders of 
Canada and Alaska Araneae: Lycosidae, Pisauridae, and 
a. 
MIC-91-03258/GAR 
ISBN-0-660-13722-4 
Sa Devonian Manetoe Facies, Yukon and North- 





149,815 PC E17/MF E01 


MiC-01-02565/GAR 
ISBN-0-660-13728-3 
pe poe geology veh the Frances Lake map area, Yukon 


ind Northwest Territ 
MIC-SLOO0ST/GAR 150,025 PC E07/MF E01 

ISBN-0-660- 13756-9 
Ordovician conodont biostratigraphy, western Canadian 


Cordillera. 

MIC-91-02914/GAR 150,019 PC E07/MF E01 
ISBN-0-660-54794-5 

Sixth Canadian Symp on Ir ional Technology: 

Computer-assisted oe theory and reality: Proceed- 

MC-91-02986/GAR MF E01 
ISBN-0-660-55824-6 


150,022 PC E07/MF E01 





148,073 





French l of North i birds. 
MIC-91-03320/GAR 150,117 PC E12/MF E01 
ISBN-0-660-55844-0 


Vv, bulary of adh 





ISBN-0-662-58020-6 


MIC-91-03321/GAR 
ISBN-0-660-56323-1 

Industry, Science and Technology Canada: 1991-92 esti- 

mates, part Ill. 

MIC-91-03423/GAR 147,750 PC E17/MF E01 
ISBN-0-660-56335-5 

National Research Council Canada: 1991-92 estimates, 


part Ill. 
MIC-91-03456/GAR 
rmeenenes 


149,265 PC E17/MF E01 


147,751 PC E12/MF E01 


Sciences and Engineering Research Council of 
coe 1991-92 estimates, part Ill. 
MIC-91-03471/GAR 147,753 PC E07/MF E01 
ISBN-0-660-56358-4 


Science Council of Canada: 1991-92 estimates, part I! 
MIC-91-03470/GAR 147,752 PC cor ME E01 


ISBN-0-662-16689-2 
Annotated bibli " of the eastern larch beetle, Den- 
droctonus si Conte, Coleoptera: Scotties . 
MIC-91-03269/GAR 149,818 E07/MF E01 
ISBN-0-662-17602-2 
aaa National Forestry Institute: Program review 1988- 


MIC-91-08200/GAR 149,991 PC E07/MF E01 

Medical Ri 
search on somatic 

MIC-91.03497/GAR 


ISBN-0-662-17822-X 

Protection of farm-stored grains and oilseeds from insects, 

mites, and molds. 

Mic-91-0097/GAR 147,882 PC E07/MF E01 
ISBN-0-662-18055-0 

Productivity in the Canadian lumber industry: An inter-re- 

Rirc-91-03500/GAR 149,996 PC E07/MF E01 
ISBN-0-662-18090-9 

Marketing research study on the Christmas tree market of 


St. John’s and surrou 
149,986 PC E07/MF E01 


il of 
gene therapy in humans. 
149,606 PC E07/MF E01 


surrounding 
MIC-91-03028/GAR 
ISBN-0-662-18108-5 
U.S. market for smoked salmon: Implications for the Cana- 


dian industry. 

MIC-91-03045/GAR 147,911 PC E12/MF E01 
ISBN-0-662-18117-4 

Ci lied-atmosphere di of 

MiG-91-02964/GAR 
ISBN-0-662-18197-2 

Manual on guidelines for the control of arboviral encephali- 

tides in Canada. 

MIC-91-03100/GAR 147,904 PC E17/MF E01 
ISBN-0-662-18210-3 

Growth and yield of black spruce ecosystems in the Ontario 


Clay Belt: Implications for forest management. 
MIC-91-03252/GAR 149,993 PC E07/MF E01 


ISBN-0-662-18268-5 


Wildlife policy for Canada. 
MIC-91-03103/GAR 


ISBN-0-662-18351-7 
Use of the Alaksen National Wildlife Area by waterfowl, 
1973-87 


973-87. 
MIC-91-03121/GAR 150,116 PC E07/MF E01 
ices 


Canadian water quality ne for picloram. 
MiC-91-09106/GAR 150,866 


ISBN-0-662-18370-3 


Canadian water quality 
MIC-91-03107/GAR 


ISBN-0-662-18392-4 
Economic analysis of the treatment of balsam woolly 


in Newfoundiand. 
MIC-91-03029/GAR 149,987 PC E07/MF E01 
ISBN-0-662-18480-7 


Status of trumpeter swans in British Columbia and Yukon, 


summer, 1990. 

MIC-91-03114/GAR 150,115 PC E07/MF E01 
ISBN-0-662-18486-6 

Canada’s Timber Ri Pri 

B.C.). 

MIC-91-03298/GAR 
ISBN-0-662-54973-2 


— and the i a Convention: The convention on 
the conservation of wetlands of international nce. 
MIC.91-03102/GAR 07/MF E01 


I im 
150,112 PC I 
ISBN-0-662-57514-8 


Crop Insurance Act: Annual — 1988-8! 
MIC-91-03224/GAR 147,846 "oc E07/MF E01 


ISBN-0-662-57670-5 
Sch hips and fellowship 


1990. 
MIC-91-03396/GAR 
ISBN-0-662-58020-6 
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147,879 PC E07/MF E01 


150,113 PC E07/MF E01 
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MIC-91-03397/GAR 
ISBN-0-662-58035-4 


Canada. Forestry Canada: oe: -—— 1989- 
MIC-91-03144/GAR 9,990 PC £07/MF E01 


ISBN-0-662-58037-0 


Canada. Northern Pipeline Agency: Annual report 1989-90. 
MIC-91-03220/GAR 151,130 PC E07/MF E01 


ISBN-0-662-58060-5 


Canada. Transport Canada: Annual report 1988-8: 
MIC-91-03226/GAR 150,871 PC £07/MF E01 


ISBN-0-662-58067-2 
a Transportation Agency of Canada: Annual report 


Mic. 91-03372/GAR 151,165 PC E12/MF E01 
ISBN-0-662-58072-9 


Canada. i es Popes report 1989-90. 
MIC-91-03065/GAR ,166 PC E12/MF E01 


ISBN-0-662-58 150-4 


Recovery of proteins and fats lost in the dairy industry. 
MIC-91-03266/GAR 147,905 PC E07/MF E01 


ISBN-0-77 18-8949-6 
Deer _ elk habitats in coastal forests of southern British 


Colum 
MIC- oF "03041 /GAR 
ISBN-0-77 18-8969-0 


Gaining support for British Columbia’s gypsy moth wars, 
1978-88: A case study in public relations. Revised edition. 
MIC-91-03022/GAR 149,985 PC E07/MF E01 


ISBN-0-77 18-8993-3 


Summary report on the Canada/British Columbia Mineral 
Development Agreement, 1985-90. 
MIC-91-02960/GAR 150,071 PC E12/MF E01 


ISBN-0-7726-1195-5 
Guide for the preparation and use of overhead and slide vi- 
suals. 
MIC-91-03019/GAR 
ISBN-0-7726-1234-X 
Fe gue stecklings: Nursery production and field per- 


form: 
149,988 PC E07/MF E01 


147,759 PC E07/MF E01 


149,626 PC E17/MF E01 


149,982 PC E07/MF E01 


Mic-914 03031 /GAR 
ISBN-0-7726-1235-8 


Factors limiting coniferous seedling growth in recently 
clearcut sites dominated by Gaultheria shallon in the 
CWHvm subzone. 

MIC-91-03020/GAR 


ISBN-0-7726-1276-5 


149,983 PC E07/MF E01 


Cost of new electricity supply in British Columbia 
1 


MIC-91-02989/GAR 48,852 PC E07/ MF E01 
ISBN-0-7729-3235-2 
Niagara air quality survey report, 1987: Occidental Chemical 
Corporation, oy Falls, New York, USA, non-aqueous 
phase liquid (NAPL) incineration test. 
MIC-91-03281/GAR 149,001 
ISBN-0-7729-3267-0 
Design factors and data requirements for water withdrawal 
pricing and effluent charges. 
MIC-91-03272/GAR 
ISBN-0-7729-3421-5 
Toronto 1986: Ambient air quality survey in the South River- 
dale area, May-June 198 
MIC-91-03324/GAR 


ISBN-0-7729-5612-X 
Phytotoxicology moss bag assessment survey in the vicinity 
of Universal Terminal Ltd., Iroquois, 1987-88. 
MIC-91-03274/GAR 149,123 PC E07/MF E01 
ISBN-0-7729-5774-6 
Hydrogeological assessment of Centennial Park waste dis- 
posal site, Trenton (No. 360201) November 1988: Report. 
Mic- 91-03287/GAR 149,124 PC E0O7/MF E01 


ISBN-0-7729-5912-9 


Biological inventory and evaluation of the Credit Forks Area 
of Natural and Scientific Interest. 
MIC-91-02961/GAR 


ISBN-0-7729-6 103-4 


Precambrian pare Digby-Lutterworth area. 
MIC-91-03027 150,024 PC E12/MF E01 


ISBN-0-7729-6173-5 


Closed waste site evaluation: Emsdale Landfill: Report. 
MIC-91-03061/GAR 149,120 PC E12/MF E01 


ISBN-0-7729-6 196-4 
2 poe assessment of the closed Coboconk land- 


fill 
149,125 PC E12/MF E01 


PC E07/MF E01 
149,158 PC E17/MF E01 


149,004 PC E07/MF E01 


150,108 PC E07/MF E01 


MIC-91-03202/GAR 
ISBN-0-7729-6291-X 
Precambrian oT vscruumaes:” Lake area 
MIC-91-02905/GA 150,017 PC E07/MF E01 
ISBN-0-7729-6471-8 


Precambrian 7 ¥ Bay Lake area. 
MIC-91-03026/GA 150,023 PC E07/MF E01 


ISBN-0-7729-6570-6 
Vermiculite in the Stanleyville area, eastern Ontario. 
MIC-91-02906/GAR 150,018 PC E07/MF E01 
ISBN-0-7729-7036-X 
a, of geological materials, vol. Il: A manual of meth- 
Ss. 
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MIC-91-02957/GAR 
ISBN-0-7729-7715-1 


Evaluation of methods to determine the impact of residen- 
tial wood burning on ambient air quality. 
MIC-91-02984/GAR 148,182 PC E12/MF E01 


ISBN-0-7729-7776-3 
Effects of nitrogen/phosphorus ratios on the prediction of 
¢ hiorophyll in phosphorus-limited lakes in central Ontario: 
Mie ot -03284/GAR 150,048 PC E07/MF E01 
ISBN-0-7729-7844-1 
Phytotoxicology assessment survey investigation in the vi- 
= of the Glenridge landfill site, St. Catharines 1989: 
Mie-31-03282/GAR 149,002 PC E07/MF E01 
ISBN-0-7729-7868-9 
Cre of Lisbon assessment survey i in the vi- 


of Libbey-St. Clair, een” Report. 
MiC-91-03280/GAR 000 *pG E07/MF E01 
ISBN-0-7729-7921-9 
Geen Mee 2 investigation in the vicinity of Ethyl 


inna, Ontario, — 23, 1989: Report. 
mices1 05285/GAR 149,994 PC E07/MF E01 


ig tn ae at 
Meat Il: a 7 Development Program | 
Mice 91-02909/G. 147, PC 'e07/MF E01 
sneanane 


Red Meat II: Stocker/Slaughter Development Pr: 
MIC-91-02921/GAR 147,902 PC EO 


ISBN-0-7729-7931-6 
= _— ll: Meat Goat Development Program. Revised 


MIC-91-02920/GAR 147,901 PC E07/MF E01 
ISBN-0-7729-7960-X 
Guidance a for hazardous waste categorization and 


review program: Report. 
MIC-91-03 83/GAR 149,091 PC E12/MF E01 
ISBN-0-7729-8005-5 


Manan ge “hg oy study, vol. 1: Residential waste 

MIC.31-03273/GAR 149,122 PC E17/MF E01 
ISBN-0-7729-8 160-4 

1989 simulation of the proposed end-result specification for 

acceptance based on aggregate gradation and asphalt 


cement content. 
148,471 PC E07/MF E01 


150,021 PC E17/MF E01 


ram Il. 
07/MF E01 


MIC-91-02912/GAR 
ISBN-0-8213-1607-9 
Proceedings of the World Bank Annual Conference on De- 
velopment Economics, 1990. Held in Washington, DC. on 
April 26-27, 1990. Supplement to the World Bank Economic 
Review and the World Bank Research Observer. 
PB91-206060/GAR 148,221 MF A03 
ISBN-0-8213-1615-X 
Urban Financial Management: A Training Manual. 
PB91-206540/GAR 151,187 MF A01 
ISBN-0-8213-1634-6 
Argentina: Finanzas de los Gobiernos Provinciales (Argenti- 
na: Provincial Government Finances (1991)). 
PB91-206557/GAR 148,224 MF A02 


ISBN-0-8213-1644-3 
World Bank Glossary: Glossary of Finance and Debt (Glos- 
saire des Finances et de la Dette) (Glosario de Finanzas y 
de Deuda). 
PB91-206169/GAR 148,209 MF A02 
ISBN-0-8213-1733-4-VOL-1 


World Bank Glossary. Volume 1. ee. French/ 
English (Glossaire de la Banque Mondiale. Volume 1. Ang- 
lais/Francais, — (1991)). 

PB91-206078/GAR 148,207 MF A03 


ISBN-0-8213-1734-2 


World Bank Glossary. Volume 2. English/Spanish, Spanish/ 
English (Glosario del Banco Mundial. Volumen 2. Ingles/ 


Espanol, aoe (1991)). 
PB91-206086/GAR 148,208 MF A03 


ISBN-0-8213-1763-6 


Distribution of Welfare in Ghana, 1987-88 
PB91-206136/GAR 


ISBN-0-8213-1764-4 


pay Skills, and the Returns to Government Invest- 
ment in Education: An Exploration Using Data from Ghana. 
PB91-206508/GAR 148,084 MF A01 


ISBN-0-8213-1776-8 
Education in a Declining Economy: The Case of Zambia, 


1975-1985. 
PB91-206094/GAR 148,083 MF A02 
ISBN-0-8213-1779-2 


Evaluation Results for 1989 (World Bank, Operations Evai- 
uation 
148,095 MF A01 


148,222 MF A01 


rtment). 
PB91-206110/GAR 
ISBN-0-6213-1784-0 
Ir ion Tech 
PS91-206490/GAR 
ISBN-0-8213-1786-5 
on Rural Cooperatives in Developing Countries: The 


jub-Saharan Africa. 
PB91 Sostoa/enn 147,868 MF A01 





and Economic Develop- 
149,267 MF A01 


ISBN-0-8213-1809-8 
Coconut Production: Present Status and Priorities for Re- 


search. 
PB91-206151/GAR 147,898 MF A01 
ISBN-0-8213-1810-1 


Urban Housing Reform in China: An Economic Analysis. 
PB91-206532/GAR 148,223 MF A01 


ISBN-0-8213-1819-5 
World Bank —— Library Program: Directory of Librar- 


ies (Third E 
PB91-207720/GAR 149,264 MF A01 
ISBN-0-8406-0442-4 
Detailed Di and P . Nati 
charge Survey, 1988. 
PB91-205708/GAR 


ISBN-0-88654-208-1 


Technol transfer in housing in Alberta. 
MIC-91-03062/GAR 147,747 PC E12/MF E01 


ISBN-0-88806-276-1 
Shades of green: Gauging Canada’s Green Plan. 
MIC-91-03495/GAR 147,736 PC £07/MF E01 
ISBN-0-88871-140-9 


Canada’s forest heritage 
MIC-91-03072/GAR 


ISBN-0-8887 1-171-9 
Weed identification guide. 
MIC-91-03090/GAR 

ISBN-0-8888 1-213-2 
Potential and actual effects of word processing on stu- 


dents’ creative writing process 
MIC-91-03286/GAR 148,074 PC E07/MF E01 


ISBN-0-88936-554-7 
Solar-powered desalination: A case study from Botswana. 
MIC-91.02982/GAR 150,863 MF E01 
ISBN-0-919326-47-1 


Shallow marine, littoral and terrestrial associations of Pen- 
dieton Island, New Brunswick. 
MIC-91-03268/GAR 149,817 PC E07/MF E01 


ISBN-1-55048-4 13-3 
b B. Farm Products Marketing Commission: Annual report 


MiC-01-03140/GAR 147,845 PC E07/MF E01 
ISBN-2-550-20752-1 
Architecture at Hydro-Quebec. 
MIC-91-02910/GAR 
ISBN SSSENSSS 
Unt des dy ischen Verhalt von Rueck- 
ae unterschiedlicher Bauart. (Investigation 
into the dynamical behavior of non-return valves of different 


construction). 

DE91773682/GAR 149,314 PC A09/MF A01 
ISBN 87-550-1655-3 

El- og dukti k ea tataaas ae athe 2 


duction of electrticity or hea 
DE91622884/GAR 148,951 PC A09/MF A01 
ISBN 87-550-1670-7 


Metallurgy Department. Annual progress report for 1989. 
DE91622931/GAR 149,435 PC A04/MF A01 


ISBN 87-550-1705-3 


Loads on a horizontal axis wind —— yey t in wake. 
DE91771870/GAR A05/MF A01 


ISBN 87-88038-13-0 


—— ge mea 2. fase. Forbrugeruniten. (Pulsating 
istrict h . Second phase. Consumer unit). 

Beot77 1017 GAR 148,863 PC AOS/MF A01 
ISBN 87-88660-91-5 

Udvikli af smaa paqneemepoents dieselmotorer _ til 

biogas. Bygni ol ne kW kraftvarmeunit paa basis af HATZ 

dieselmotor. (' nt of small, slow-working diesel 
oo for he building of a 15kW cogeneration 
in the basis r a HATZ — apa” 

DE91771936/GAR 48,910 PC A08/MF A01 
ISBN 87-89309-31-6 

Modelling and chemical reactions. Reaction rate survey for 


natural gas combustion. 
DE91771924/GAR 148,533 PC A07/MF A0O1 
ISBN 87-982608-4-7 
py af oe gen vandforbrug og spildevandsafledn- 
—aivdeme domestic water consumption and waste 
ining, 
5E917719237 GAR 
ISBN-90-370-0043-6 
Modelling, System Identification and Control of an Evapora- 


tive Continuous Crystallizer. 
PB91-205948/GA 148,275 PC A12/MF A02 
ISBN-90-370-0046-0 


Control of Passive Indoor Climate ee with Adjustable 
Shutters, Shading Devices and Vent 
PB91-199174/GAR 148,180 PC A05/MF A01 


ISBN-90-6275-653-0 
Satellite Altimeter Data Processing: From Theory to Prac- 
tice. 


N91-22360/2/GAR 150,031 PC A12/MF A02 
ISBN-90-6275-661-1 


oe Optimal Control of Rigid ae. 
PB91-205732/GAR 149,307 PC A13/MF A02 





| Hospital Dis- 
149,228 PC A11/MF A02 


149,989 PC E07/MF E01 


147,881 PC E07/MF E01 


148,177 PC E07/MF E01 








150,106 PC A07/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


ISBN-00-6275-666-2 


Fuel Effects on Hybrid Rocket and Solid Fuel 

Ramjet Combustor Performance. 

PB91-205930/GAR 148,576 PC A08/MF A01 
ISBN-90-6814-517-7 


Tractaten van Jean Nicolas Louis Durand (Treatises of 


Jean Nicolas Louis Durand). 
N91-22470/9/GAR 148,179 PC A12/MF A02 
ISBN-90-9003442-0 


Generalized Approach to Gate Array Layout Design Auto- 


mation. 
N91-22761/1/GAR 148,807 PC A06/MF A01 
ISBN-90-9003705-5 


1/F Noise in the Optical 
N91-22914/6/GAR 


ISBN-90-90037 18-7 
Model Prediction, Experimental Determination, and Control 
of Emulsion ae Microstructure. 
N&1-22450/1/GA 148,445 PC A11/MF A02 
ISBN-90-9002753-5 


tical Output of 3-5 Devices. 
150,537 PC A0S/MF A01 


and Control Algorithms for Industrial Robots. 
N91-22762/9/GAR 149,301 PC A09/MF AO1 
ISBN-90-9003763-2 
Improvement of Speech intelligibility in Noise. Development 
and Evaluation of a New Directional Hearing Instrument 


Based on Array Technol 
PB91-205740/GAR 148,132 PC A08/MF A01 
ISBN-90-9003766-7 


Cathode Surface Effects and H.F.-Behaviour of Vacuum 


Arcs. 

N91-22504/5/GAR 148,829 PC A07/MF A01 
ISBN-90-9003926-0 

Estimation of Macro Velocity Models by Wave Field Ex- 


trapolation. 
PB91-205757/GAR 150,097 PC A08/MF A01 
ISBN-91-7848-178-3 


Limning av Trae till Foenster: Tillverkning och Kontroll 
— of Wood to Windows: Production and Quality As- 


ince). 

PB91-207803/GAR 148,198 PC A03/MF A01 
ISBN-91-7848-272-0 

Determinations of Calorific Values of Building Materials: A 

Guide. NORDTEST Project 871-90. 

PB91-207761/GAR 148,197 PC A03/MF A01 
ISBN-92-835-0606-5 

Agard Guide to Aerospace and Defence Technical Report 

Series in NATO Countries (Revised). 

N91-22946/8/GAR 149,876 PC A18/MF A03 
ISBN-92-835-2116-1 

Human Factors Relating to Escape and Survival from Heli- 


copters Ditching in Water. 
N91-22099/6/GAR 151,160 PC A06/MF A01 
ISBN-92-9029-189-3 


NOx Emissions from Coal Combustion. 

IEA/CR-91/10/GAR 
ISBN-92-9092-074-2 

Ground Data — for Spacecraft Control. 

N91-22189/5/ 150,943 PC A99/MF A04 
ISBN-95 1-22-0442-8 

Analytical and Numerical Methods in Electromagnetic Dif- 


fraction Problems. 
N91-22486/5/GAR 150,808 PC A03/MF A01 


toon S51-89-3700-2 


148,880 PC$104.00 


hh abet: 





kriittiset kos- 
teus- ja Roceeatentionnene (Critical moisture and tem- 
pane e@ conditions for mold fungi in construction). 
E91771950/GAR 148,161 PC A05/MF AO1 
ISBN 951-38-3744-0 
Energiankaeytoen tehostamistoimien kehitys vuosina 1970- 
1990. (Development of the energy conservation measures 
in 1970-1990 in Finland). 
DE91771952/GAR 148,954 PC A04/MF A01 
ISBN 951-38-3785-8 
Rikin pidaettaeminen kalkki-injektiolla. Injektiotekniikan te- 
hokkuuden parantaminen. (Desulphurization by sorbent in- 
pose Improvement of the efficiency of injection tech- 


BE81371946/GAR 148,990 PC A0S/MF A01 
ISBN 951-38-38 10-2 
a rajoittamisen tekniset ja taloudelliset 
pen it. (Techno-economic assessment of VOC-emis- 
in reduction methods) 
DE91771947/GAR 
ISBN 951-38-3813-7 
Energiantuotannon paeaestoejen mittaaminen. Aldehydien, 
ketonien ja aromaattien naeytteenotto ja analytiikka. (Meas- 
urement of emissions from energy production. Sampling 
and analytics of aldehydes, ketones and aromatic hydrocar- 


is). 
DE91771953/GAR 
ISBN 951-38-3832-3 
Pinch-menetelmae oem apo am kaeytoen laskennassa. 
Perusteet. (Use of pinch-technology in the design and cal- 
culation of heat exchanger networks. Principal theory). 
DE91771948/GAR 148,866 PC A06/MF A01 
ISBN 951-38-3937-0 
Rikkidioksidin ja, typen oksidien jatkuvatoiminen analysointi 
savukaasuista. K ja y oton vaikutus. (The 


148,991 PC A07/MF A01 


148,993 PC A04/MF A01 





——- analysis of sulphur dioxide and oxides of nitro- 
in flue gases. Effect of eee and sampling). 
£91771951/GAR 48,992 PC A04/MF A01 
ISBN 951-42-2408-6 
Pienehkoejen turvetta ja puuta polttavien laempoelaitosten 
hiukkaspaeaestoet (Laeppae-projekti). (Dust emissions of 
small-sized peat and wood firing heating plants). 
DE91771966/GAR 148,849 PC A06/MF A01 
ISBN 951-47-3709-1 
Olio-orientoituneet energiataloudelliset analyysi- ja suunnit- 
teluohjelmistot. (Object-oriented energy economical analy- 


sis and Lees poy programs). 
DE91771964/G, 148,870 PC A08/MF A01 


ISBN 951-47-3927-2 








den arviointi, kat- 
ress of energy conservation 


148,869 PC A03/MF A01 


E 7 
saus. (Evaluation of pi 





measures). 
DE91771962/GAR 
ISBN 951-47-3931-0 
Energiansaeaestoe liikenteessae, tekniset mahdollisuudet. 
(Energy savings in traffic, technical possibilities). 
DE91771963/GAR 148,956 PC A05/MF A01 
ISBN 951-47-3934-5 
Saehkoelaemmitys suurissa rakennuksissa. Esitutkimus. 
(Electric heating in large buildings. A prefeasibility study). 
DE91771961/GAR 148,932 PC AOS/MF A01 
ISBN 951-47-4041-6 
Asuinkerros- ja toimistorakennusten energiaa saeaestae- 
vaet toimenpideyhdistelmaet. (Energy saving concepts for 
blocks of flats and office buildings). 
DE91771958/GAR 148,868 PC A04/MF A01 
ISBN-95 1-666-321-4 
Role of Bicarbonate in the Actions of gamma-aminobutyric 
acid (Gaba) on Membrane Conductances, Currents, and pH 
Regulation in Excitable Cells. 
N91-22701/7/GAR 149,546 PC A04/MF A01 
ISBN 061-0028-41-X 
pn (Mod- 
ling methods in power nay applcatong) 
DES1771949/GAR PC A08/MF A01 
ISBN 951-95157-1-2 
Laempoeolojen vaikutus tuottavuuteen ja viihtyvyyteen toi- 
mistotyoessae. (Effects of air temperature and other indoor 
climate factors on work productivity). 
DE91771954/GAR 
ISBN 951-95157-2-0 
Suomalainen ilmastointijaerjestelmae. 
conditioning system. First phase). 
DE91771955/GAR 148,931 
ISBN 951-95157-4-7 
Epaetasaisten laempoeolojen vaikutus viihtyvyyteen. Kirjalli- 
suuskatsaus. (Effects of nonuniform thermal conditions on 
thermal comfort. Literary survey). 
DE91771965/GAR PC A06/MF A01 
ISBN 951-95157-7-1 
Tulevaisuuden asuinrakennusten ihto 
Yhteenvetoraportti. (Demand controlled ventilation Seane 
for dwelling houses of the future. Summary report). 
DE91771956/GAR 148,162 PC A06/MF A01 
ISL-CO-233/90 
Absorptivity of CO2-, CO- and YAG-Laser Beams by Differ- 
ent Metallic Alloys. 
PB91-199372/GAR 149,417 PC E05/MF E05 
ISL-R-114/88-FR 
Etude du Mecanisme * Decharge et de la Stabilite des 
Decharges E dans les Melanges 
Gazeux Sous Haute pt des Lasers a CO2 (Study of 
the Discharge Mechanism and of Transverse Electrical Dis- 
charge Stability in CO2-Laser Gas Mixtures under High 
Pressure). (Untersuchung des Entladungsverhaltens und 
der Stabilitaet Transversaler Elektrischer Hochdruckentla- 
dungen in CO2-Laser-Gasgemischen). 
PB91-199554/GAR 150,541 PC E06/MF E06 
ISL-R-130/89 
Couche Limite et Transfert de Chaleur au Niveau du Piston. 
Partie 6: Mesure de la Vitesse d’Ecoulement dans la 
Couche Limite Turbulente Derriere le Piston dans le Tube a 
Choc (Boundary Layer and Heat Transfer Near Pistons. 
Part 6: Flow Speed Measurement in the Turbulent Bounda- 
ry Layer Behind a Piston in a Shock Tube) (Grenzschicht 
und Waermeuebergang am Flugkolben. Teil 6: Messung der 
Stroemungeschwindigkeit in der Turbulenten Grenzschicht 
Hinter dem Kolben im Stossrohr). 
PB91-199562/GAR PC E05/MF E05 
ITA/DF/DK-91/002 


U.S. Industrial Outlook, 1991 (for Microcomputers). 
PB91-505412/GAR 148,220 
ITN-91-85064 
Eighth International Symposium on Affinity Chromatography 
and Biological Recognition: Program and Abstracts (Ab- 


stract Only). 

N91-22681/1/GAR 149,536 PC A07/MF A01 
IVL-B-1005 

Draft: Policies and strategies for integrated waste manage- 


ment. 
DE91772029/GAR 149,114 PC A03/MF A01 
IVL-B-1016 


Effekter av luftfoeroreningar fraan vaegtrafik paa naerlig- 
gande skog. (Effects of air pollutants from road traffic on 
adjacent forests). 





l-vaihe. (Finnish air 
PC A05/MF A01 


148,871 








150,511 


CP D07 


148,867 PC A04/MF A01 ° 


JAERI-M-90-159 


DE91772062/GAR 
IVO-A-03/90 
Mallinnusmeneteimaet energiahuoltoj 


(Mod- 
eling methods in power industry apptcators ). 
DE91771949/GAR 48,848 PC A08/MF A01 


IWGGCR-23 
codes for cooled reactor components. Summa- 
ty report of a co-ordinated research programine 1986-1988. 
DE91622797/GAR 150,317 PC A07/MF AO1 


IWR-90-R-11-VOL-3 


National Economic Development Procedures Manual. 
Recreation. Volume 3. A Case Study Application of the 
Contingent Valuation Method for Estimating Urban Recrea- 
tion Use and Benefits 

AD-A235 200/3/GAR 


JA-6414 
Design of a Small-Aperture Steering Mirror for High-Band- 


Acquisition and Tracking. 
AD-A235 395/1/GAR 150,432 PC A02/MF A01 
JA-6432 
Effect of Synch on the Channel Hot- 
Carrier Reliability Pecado ‘Nitrided Silicon Dioxide. 
AD-A235 364/7/GAR 148,803 PC A01/MF A01 


JA-6573 


po mag os ot Trilayer Process for the Fabrication of Submi- 
Junctions and Low-Noise dc SQUIDs. 
AD-A235 396/9/GAR 148,755 PC A01/MF A01 


JAERI-M-89-026 


Proceedings of the 1988 seminar on nuclear data 
DE89012242/GAR 150,676 PC A1e/MF A02 


JAERI-M-89-204 
Tables and figures from JNDC Nuclear Data Library of fis- 


sion products, Version 2. 
150,677 PC A12/MF A02 


148,994 PC A03/MF A01 








151,186 PC A06/MF A01 


Radiati 





DE90004490/ GAR 
JAERI-M-89-214 


Measurement of double differential neutron emission cross 
sections at 14.1 MeV for Ca, Mn, Co and W 
DE90008106/GAR 150,681 PC A04/MF A01 


JAERI-M-90-006 


Nuclear cross section calculation system with simplified 
-format. Version 2, (SINCROS-1I). 
90008002/GAR 150,678 PC A04/MF A01 


JAERI-M-90-012 


Evaluation of neutron nuclear data for (sup 16)O. 
DE90008105/GAR 150,680 PC A03/MF A01 


JAERI-M-90-024 
Evaluation of neutron nuclear data for (sup 3)He and (sup 
4)He. 
DE90008017/GAR 
JAERI-M-90-025 


Proceedings of the 1989 seminar on nuclear data. 
DE90008196/GAR 150,682 PC A18/MF A03 


JAERI-M-90-124 


Design of a lattice for JAERI storage ring (JSR). 
DE91772112/GAR 150,799 PC A04/MF A01 


JAERI-M-90-129 


Cold leg injection reflood test results in the SCTF Core-| 
under constant system pressure. 
DE91772105/GAR 


SAERH-E-60-136 


D of ad d HTGR fuel, 1. Fabrication test 
and some characteristics of monolithic fuel rod. 
DE91772109/GAR 150,357 PC A03/MF AO1 


JAER!-M-90-138 


a of nuclear codes aa SONATINA-2V HTTR 
n, TRIDOSE, VIENUS, SCRY' 
DE91772172/GAR 150, 324 PC AO5S/MF A01 


JAERI-M-90-139 


= TANDEM, LINAC and V.D.G. annual report 1989. 
April 1, 1989 - March 31, 1990. 
DE91772125/GAR 


JAERI-M-90-140 
Prediction of thermal behavior of FBR fue! in the NSRR 


transient tests. 
DE91772173/GAR 150,358 PC A10/MF A02 
JAERI-M-90-147 


Modelling of robot manipulator dynamics based on Newton- 


ler’s tions. 

DE91772107/GAR 149,299 PC A04/MF A01 
JAERI-M-90-148 

Development of methods for generating design allowable 

limits for the HTTR High-Temperature Structural Design 

Code. 

DE91772209/GAR 
JAERI-M-90-149 


Reactor engineering department annual report. April 1, 
1989-March 31, 1990. 
DE91772174/GAR 


JAERI-M-90-152 
General criteria for the structural design of the HTTR con- 


trol rods. 

DE91772175/GAR 150,359 PC A03/MF A01 
JAERI-M-90-159 

Shock structural response of cylindrical vessel with slow 


explosive. 
DE91772210/GAR 150,362 PC A05/MF A01 


OR-49 


150,679 PC A03/MF A01 


150,323 PC A09/MF A02 





150,800 PC A11/MF A02 


150,369 PC A12/MF A02 


150,325 PC A16/MF A02 


September 15, 1991 
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JAERI-M-90-164 
rye Rew on behavior of niobia une UO2 fuel under reactiv- 


ity t conditions. 

DE91 7721 76/GAR 150,360 PC A0S/MF A01 
JAERI-M-90-165 

Interaction between zircaloy tube and inconel spacer grid at 


lempera 
Beo1773177/GAR 150,361 PC A03/MF A01 
JAERI-M-90- 166 
Annual ah ote on operation, utilization and technical devel- 
ch reactors and hot laboratory. From April 
1, $1989 to March 31, 1990. 
DE91772211/GAR 


JAERI-M-90-173 
Development of an atmospheric di: and dose calcu- 
lation code for real-time response by using small-scale 
computer. 
DE91772213/GAR 149,088 PC A04/MF A01 
JAERI-M-90-174 


Attenuation data of point isotropic neutron Sane in the 
materials of water, concrete and iro’ 
DE91772214/GAR 150,382 PC A07/MF A01 


JAERI-M-90-175 
Comments on dissipative drift wave turbulence and L-H 
transition. 


DE91772215/GAR 150,582 PC A03/MF A01 
JAERI-M-90-176 
ROSA-IV Large Scale Test Frome ag system descrip- 


tion for second simulated fuel a: 
Deb1772202/GAR 960,385 PC A17/MF A02 
JAERI-M-90-177 


P< of Intellectual Reactor Design System: IRDS. 
DE91772216/GAR 150,327 PC A06/MF A01 


JAERI-M-90-178 
pep me of wpe method. Application of oxalic 
acid to ) processes. 
DES1772217/GAR 150,279 PC A03/MF A01 
JAERI-M-90-179 


150,326 PC A09/MF A02 





Diffusion experiment of a —_—— in granitic rock cores. 
DE91772223/GAR 50,280 PC A03/MF A01 


JAERI-M-90-180 
Effects of current 
DE91772218/GA 

JAER!-M-90-181 
Analytical study on o effects of rolling on the flow in the 

‘or. 


core of the marine r 
DE91772224/GAR 150,181 PC A04/MF A01 


JAERI-M-90-183 
Production and y luation of dard group con- 
stants for safety analysis of radiation shielding. 
DE91772225/GAR 150,383 PC A08/MF A01 
oe 


a on & of a mixed carbide 


bes 772219/ ae ial 


JAERI-M-90-186 
Hs gt ag tensile tests on the material for the capsule in 


shock structural tests. 
E9177 2026/GAR 150,366 PC A03/MF A01 
JAERI-M-90-187 
Study on fuel deformation during pe 
DE91772220/GAR 50,364 PC A03/MF A01 


JAERI-M-90-188 


files on the kink-ballooni 
150,583 PC 


stability. 
03/MF A01 








150,363 PC A03/MF A01 


of measuring and evaluation methods for 
environmental radiations. 
DE91772227/GAR 150,281 PC A04/MF A01 


JAERI-M-90-192 
bo men of the rarefied gas flow analysis code using 
the direct simulation Monte Carlo method. 
DE91772228/GAR 150,505 PC A03/MF A01 
JAERI-M-90-195 
Safety analysis for pipe rupture accidents of primary cooling 
for HTTR. 


system 

DE91772221/GAR 150,328 PC A03/MF A01 
JAERI-M-90-196 

—— loop OWL-2 and irradiation tests done with it. 

91772229/GAR 150,329 PC A04/MF A01 

KA-TR-858(D)-87-03F 

Expert and Novice Fire Ground Command Decisi 

AD-A234 877/9/GAR 149,898 PC ‘A04/MF A01 
KFK-4814 

Polarographische voltammetrische Untersuchu 

einiger ui oa gem wate einfacher 
———— (Polarograph ammetric investiga 


148,996 PC A03/MF A01 





DEstr7Er 167 A 
KGRD-24 
—_ Tsunami Workshop Proceedings (2nd). Held in Hon- 


iu, Hawaii on November 5-6, 1990. 
PBet- 193656/GAR 150,402 PC A12/MF A02 


ROSMLEN-72/ wenom160s 





wachting met be- 
cenking wise. toepessing. an pana ne Fn glas- 


soorten. (Evaluation, recommendations and expectations 
with regard to 
types). 


to the application of heat reflecting glass 
OR-50 VOL. 91, No. 18 


DE90706017/GAR 
KTC-89-2 


lular Expansion Joints and Deck Drain: 
148,495 


148,185 PC A03/MF A01 


Mod S. 
PB91-198218/GAR PC A03/MF A01 
KTC-89-55 
Load Indicating Washers. 
PB91-198242/GAR 


= E-D-190 


148,496 PC A03/MF A01 


od, 


nan kani arviointi, kat- 
saus. . (Evaluation “of pon nat of energy conservation 


measures). 

DE91771962/GAR 148,869 PC A03/MF A01 
KTM/E-D-191 

Fm apeene gay likenteessae, tekniset mahdollisuudet. 

in traffic, technical possibilities). 

best +1903 GAR 148,956 PC A05/MF A01 
KTM/E-D-192 

psa eey eee suurissa rakennuksissa. Esitutkimus. 


(Electric heating in large buildings. A prefeasibil 
DE91771961/ /GAR ‘ 148,932 BC ANS/ME. AO1 


KU-HCOE-FL2-R-90-14 
Theory of angle-resolved photoemission from the cuprate 


superconductors. 
149,338 PC A03/MF A01 








DE91622492/GAR 
KURRI-TR-337 


Summary report of activities under visiting research pro- 
gram in Research Reactor Institute, Kyoto University, 


second half of 1989. 
DE91772305/GAR 150,330 PC A06/MF A01 
KURRI-TR-339 
——- of the specialists’ me 4 on physics and en- 
ee of fission and spallation, 198! 
9177 '306/GAR 150,807 PC A06/MF A01 
Lo3 


Atlas/Data Abstract for the United States and Selected 


Areas. Fiscal Year 1990 

AD-A234 627/8/GAR 149,940 PC A08/MF A01 
LA-SUB-90-1 
Technical suj of plasma flow switch development for 
TRAILMASTER. Final report. 
DE91010948/GAR 148,826 PC A04/MF A01 


LA-UR-91-965 
Forest model of latent hardening and its application to poly- 
; 149,426 PC A03/MF A01 
LA-UR-91-1131 
Measurement of trace isotopes by photon burst mass spec- 


trometry. 

DE91011397/GAR 150,169 PC A03/MF A01 
LA-UR-91-1139 

Cavity shape and beam dynamics design for a linac for 


pions. 

DE91011395/GAR 150,708 PC A03/MF A01 
LA-UR-91-1172 

Spacetime noniocality and dation in relativisti 

ion collisions. 

DE91011292/GAR 
LA-UR-91-1173 

Measuring the quark contribution to the proton spin through 


(nu)p yields (nu)p. 
DE91011391/GAR 150,706 PC A03/MF A01 


LA-UR-91-1240 
oa injection line for PILAC, the proposed Los 


Alamos Pion Linac. 
150,705 PC A03/MF A01 








heavy- 
150,707 PC A03/MF A01 


DE91011387/GAR 
LA-UR-91-1257 
Low-temperature flow visualization of thermally-convecting 


liquid helium. 
91011383/GAR 150,500 PC A0Q3/MF A01 
LA-UR-91-1279 
Design and construction of a hot dry rock pilot plant. 
DE91011406/GAR 148,925 PC A03/MF A01 
LA-UR-91-1330 
—— and not-so fast dynamics of cytochrome oxidase: 
— shuttle and its possible functional significance 
beet 11435/GAR 149,535 PC A03/MF A01 
LA-UR-91-1338 
Upgrade of LAMPF's 750-keV, H(sup + ) transport. 
DE91011422/GAR 150,719 PC A03/MF A01 
LA-UR-91-1339 
Ma = ar power supply as a network object. 
DE91011421/GAR 150,718 PC A03/MF A01 
LA-UR-91-1358 
Observation and aval 
motion in the LAMPF 
DE91011419/GAR 
LA-UR-91-1373 
Evaluation and testi 
B-VI in the keV and 
DE91011417/GAR 
LA-UR-91-1381 
Seaton » i 
Be13 doped with thorium or boron. 
DESTON a e/GaR 150,610 PC A03/MF A01 
LA-UR-91-1383 
Theoretical study of H(sup (minus)) stripping with a wiggler 
magnet. 


is of —— yg closed orbit 
roton —_ 
7179 PC A03/MF A01 


ofn + (sup — data for ENDF/ 
leV energy bt 
716 PC A03/MF A01 





and superconductivity in 


DE91011415/GAR 
LA-UR-91-1396 

Simulation studies of emittance growth in RMS mismatched 

DE91011414/GAR 150,714 PC AQ3/MF A01 
LA-UR-91-1409 

Magnetic permeability of stainless steel for use in accelera- 


tor beam transport systems. 
150,713 PC A03/MF A01 


150,715 PC A03/MF A01 


DE91011413/GAR 
LA-UR-91-1413 
Real-time longitudinal phase-space measurement technique 


for H(sup (minus)) beams. 
DE91011412/GAR 150,712 PC A03/MF A01 
LA-UR-91-1425 


High-current relativistic klystron amplifier development for 
i ise | ; 


microsecond pulse 

DE91011409/GAR 150,711 PC A03/MF A01 
LA-UR-91-1426 

—— tune-up of the SSC drift-tube and coupled 


cavity linac sections. 
DE91011408/GAR 150,710 PC A03/MF A01 
yr en 1429 


ratio circuit for beam position monitoring. 
i 91011407/GAR 150,709 


LA-11801 
GRMPY ground-motion system control center. 
DE91011210/GAR 148,743 PC A07/MF A01 
LA-11861-MS 
Two sensors for distributed eee ar. 
DE91011051/GAR 9,823 PC A03/MF A01 
LA-11879-MS 


Distributed space platforms for remote sen: 
DE91011047/GA\ 150,134 


LA-11904-MS 
Radiation exposure and protection for moon and Mars mis- 


sions. 
DE91011346/GAR 151,046 PC A03/MF A01 
LA-11938-MS 


A03/MF A01 


sing. 
PC A03/MF A01 


Report on om issues in database systems. 
DE91011101/GAI 148,745 PC A04/MF A01 
LA-12022-PR 
Accelerator Technology Division annual report FY 1990. 
DE91011345/GAR 150,701 PC A07/MF A01 
LA-12030-PR 


— ge in the vicinity of Fenton Hill, 1987 and 1988. 


Progress report. 
DE 1000847/GAR 150,039 PC A03/MF A01 
LA-12033-MS 

Evaluation of storage phosphor technol 

DE91011498/GAR a 148, 776" PC A03/MF A01 
LA-12048-MS 

Ten Thousand Years of Solitude. On co ag Intrusion 

into the Waste Isolation Pilot Project Reposit 

DE91010299/GAR 150,227 PC A04/MF A01 
ce 

A portable version-control pn ram. 

DED i01 1046/GAR ,636 PC A03/MF A01 
LA-12062-MS 

FEHMN 1.0: Finite element heat and mass transfer code. 

DE91011347/GAR 150,012 PC A07/MF A01 
LA-12065-MS 

foe we of the Guided Wave Mode! 200 seeng Spec- 

hotometer for plutonium (VI) determinatio: 

D 91010296/GAR 148,237 PC ‘A03/MF A01 
LA-12066-MS 

Incoherent scattering of high-power electromagnetic pulses. 

DE91011734/GAR 150,588 PC A03/MF A01 
LA-12075-MS 

Evaluation of NASHUA/NASTRAN performance at Los 


Alamos. 

DE91011196/GAR 150,439 PC A03/MF A01 
LA-12076-MS 

Practical noise control in electronic systems. 

DE91010947/GAR 148,825 PC A05/MF A01 
ee 

inverse ultravelocity slings for ee defense 

DES1011250/GAR 149,824 PC A03/MF A01 
LAO-2732-1946 

Is a averaging applicable to circularly polarized 


electric jata. 

DE81010824/GAR 149,822 PC A03/MF A01 
LBL-25766 

Transient diffusion of radionuclides from a cylindrical waste 


solid into fractured porous rock. 
DE91010211/GAR 149,063 PC A03/MF A01 
LBL-26428 


Preclosure monitori 


and performance confirmation at 
we ———— Al 


icability of geophysical, geohydrologi- 


ind geochemical methods. 
BeeT010N6/GAR 150,225 PC A03/MF A01 
LBL-27863 


jay characterization of fractured rocks: An interdisci- 
Bestoiosts/Gan 150,226 PC A10/MF A02 
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DE91010202/GAR 
LBL-28923 
Kage — and transport from a nuclear waste repository 


iturated 
e91010208/GAR 149,062 PC A03/MF A01 
LBL-29270 





h Program 1989 annual report. 
149,200 PC A03/MF A01 





Interfacial reactions bet thin films of Co and InP(100). 
DE91011910/GAR 150,613 PC A03/MF A01 
LBL-29518 


for 
DE91011865/GAR 
LBL- 29659 





g Objects in multidatabases 
148,645 PC A03/MF A01 


studies of lithium fluoride surf: 

DE91010244/GAR 149,330 PC ‘A08/MF A01 
LBL-29696 

Electrocatalysts for oxygen electrodes. Final report. 

DE91010226/GAR 148,365 PC A04/MF A01 
LBL-29697 

Ex-situ and in-situ spectroscopic studies of the passive film 

on lithium in non-aqueous solvents. Final r . 
DE91010227/GAR 148,366 A03/MF A01 


LBL-29885 


Manufacturi — Aye lor carbon xide emissions in nine 
OECD cou 1973-7. A Divisia Ind index decomposition to 
py in fuel mix, ission coefficients, a struc- 
inten: sities, wand inte international struc’ 
DEst0 10 GAR 148,979 PG AD4/MF A01 
LBL-29970 


Comparison of three physiologically-based pharmacokinetic 
models of benzene ition. 
DE91010237/GAR 149,707 PC A03/MF A01 
LBL-29996 
ee in nucleus-nucleus collisions: An 


i) mental review. 
91011866 /GAR 150,749 PC A03/MF A01 
LBL-30277 


e and electromigration effects in Al and Al 
bebon thin films. 
DE91011864/GAR 149,434 PC A07/MF A01 


security systems don’t work. 
“wey congue 1895/GAR 148,722 PC A03/MF A01 
LBL-30487 


Three dimensional vortex methods for the analysis of wave 


tion on vortex filaments. 
1011868/GAR 150,504 PC A06/MF A01 


LBL-90641 





t of H(1S) and H(sub 
2)(v(double Pua J(double prime)) in an H(sup (minus)) ion 


DE91011879/GAR 150,750 PC A13/MF A02 
LC-90-62812 

Planetary Sciences: American and Soviet Research. 

N91-22960/9/GAR 147,976 PC A14/MF A02 
LDA-91-12476 

RSFSR Presidential Election: Candidate Teams. A Refer- 


ence Aid. 
PB91-928101/GAR 148,124 PC A02 
LDA-91-12530 
Mexico: Key Players in Free Trade Agreement Talks. A Ref- 
erence Aid. 


P91-928013/GAR 148,228 PC A01 
LITH-MAT-R-90-35 

How to construct finite-dimensional Bi-Hamiltonian systems 

from soliton tions: Jacobi = le potentials. 

De91621733/ AR 756 PC A03/MF A01 


LITH-MAT-R-90-37 
Role of the stat qu gration methods in 
tetrad formalisms in general r a 
OE91621747/GAR i PC AQ3/MF A01 

LMI-AFO05R1 
Somes Material Inspection and Receivi 

to Streamline 


Report: A 
rer A Acquisition # Reduce Paperwork. 

rte 5 201/1/GAR 149,259 PC A08/MF A01 

LMI-FP904R1 


by Economic = Fiscal Impact of New DOD Facilities: 


Retrospective 
AD-A235 162/5/GAI 149,961 PC A05/MF A01 
LMI-NSO01R1 





NASA Gateway Requiremen' 

N91-22935/1/GAR 
LMI-PLOO3R1 

Gemouter sites Acquisition and Logistic Support (CALS) 

‘elecommunications Planning 4 

ADAzoe 564/3/GAR 149,842 PC A05/MF A01 
LMI-PLO13R1 

bere DOD Housing and Aivasnee Data Collection. 

AD-A235 163/3/GAR 49,864 PC A0S/MF A01 
LMI-PL810R3 

Computer-Aided Acquisition and Logistic Support Telecom- 

munications Plan. 

AD-A234 558/5/GAR 149,841 PC A03/MF A01 
LPI-TR-90-06 


Scientific Results of the NASA-Sponsored Study Project on 
Mars: Evolution of Voicanism, Tectonics, and Volatiles. 


Analysis. 
151,111 PC A04/MF A01 


N91-22984/9/GAR 
LRP-382/89 

Experimental study of the vertical stability of high decay 

index plasmas in the Dill-D tokamak. 

DE91623014/GAR 150,577 PC A04/MF A01 
LRP-393/90 

pn oe and absorption in the electron cyclotron 

equency range for TCA and TCV machines. 

beg1623092) AR 150,575 PC A03/MF AO1 

LRP-398/90 


Implementation of a multi-layer perception for a non-linear 


control problem. 
DE91623015/GAR 150,578 PC A04/MF A01 
LRP-411/90 


Invited and contributed papers presented at the joint Var- 
enna-Lausanne international workshop on ‘theory of fusion 


Be91003074/GAR 150,551 PC A04/MF A01 
LRP-415/90 

Stabilite MHD d’un tokamak quasi circulaire. Optimisation 

des profils de courant et de pression et influence d’un point 

de rebroussement a la surface du plasma. (MHD stability of 

an almost circular tokamak. Optimisation of the pressure 

and current profiles and influence of a point of reflection at 


the surface of the plasma). 
DE91622078/GAR 150,573 PC A08/MF A01 
LRP-420/90 
MHD modelling of density limit disruption in 
DE91623017/GAR 150,579 
LRP-421/90 
Theory of plasma heating by low-frequency waves: magnet- 
ic pumping and Alfven resonance heating. 
DE91623018/GAR 150,580 PC A09/MF A01 
LRP-424/90 
Atoms in strong electromagnetic 
DE91622984/GAR 
oe 
able integration scheme for the finite element method. 
Deo 1823470/ GAR 150,581 PC A03/MF A01 
LRT-WE-9-FB-2( 1990) 
Axial Response of an aint Liquid Colum 
N91-22530/0/GAR 48,272 PC A03/MF A01 
LRT-WE-9-FB-5(1990) 
Natural Frequencies of a Spininng Amphora-Type Liquid 
jumn. 


N91-22531/8/GAR 148,273 PC A04/MF A01 
LRT-WE-9-FB-9( 1990) 
Response of a Viscous Liquid Layer around a Center-Core 


Axial Excitation in Zero-Gravity. 
N91-22532/6/GAR 148,274 PC A0S/MF A01 


LSMS/WP-75 

Distribution of Welfare in Ghana, 1987-88. 

PB91-206136/GAR 148,222 MF A01 
LSMS/WP-76 

a. Skills, and the Returns to Government Invest- 

ment in Education: An Exploration Using Data from Ghana. 

PB91-206508/GAR 148,084 MF A01 
LSMS/WP-78 

Dual Selection Criteria with Multiple Alternatives: Migration, 

Work Status, and W: q 

PB91-206516/GAR 148,234 MF AO1 
LUNBDS-NBLI-90-1020-112 

Effects of biotic and abiotic factors on the accumulation of 

radionuclides in Fucus vesiculosus L. 

DE91623330/GAR 149,080 PC A06/MF A01 
M02 


Distribution of Personnel by State and by Selected Loca- 


tions, September 30, 1 

AD-A234 948/8/GAR 149,950 PC A05/MF A01 
M04 

Civilian Manpower Statistics, Quarter Ending December 31, 

1 


AD-A234 724/3/GAR 147,731 PC A03/MF A01 
M13 
Department of Defense General/Flag Officer Worldwide 


Roster. 
AD-A235 367/0/GAR 149,968 PC A08/MF A01 
« 


147,939 PC A14/MF A02 


in tokamaks. 
PC A04/MF A01 


fields. 
150,786 PC A04/MF A01 


Manpower Statistics —— Year 1 
AD ADS4 949/6/GAR 49,951 Pe, (A03/MF A01 


MASGP-91-009 
Primary Production Dynamics of Epiphytic Algae in Missis- 


sippl ry Beds. 
PB91-193631/GAR 150,390 PC A06/MF A01 
MBB-FE 122/S/PUB/375 


Iterative Procedure for the Design of hg my een 3- 
Dimensional Configurations at Subsonic and Supersonic 
Speeds by Means of a Higher-Order Panel Method. 

N91-22118/4/GAR 147,791 PC A03/MF A01 


MCAT-91-003 
Grid Generation About Complex Three-Dimensional Aircraft 


rations. 
1-22071/5/GAR 147,770 PC A03/MF A01 
MCAT-91-004 
Power-on qo Predictions for a Complete Generic 


N91 22079/8/GAR 151,053 PC A02/MF A01 


MIC-91-02920/GAR 


MEMO-INF-90-66 

[ Bad Formal Specification of a Transaction Process- 

q |. 

N91-22717/3/GAR 148,611 PC A03/MF A01 
MEMO-INF-90-69 

Cross-Fertilization of Earley and Tomita. 

N91-22755/3/GAR 148,076 PC A03/MF A01 
MEMO-901 

New Constructs for the Description of Combinatorial Opti- 

in 


N91-22756/1 arts ” 148, “PC A03/MF A01 


MEMO-902 


Al i ee & Mathematical 
N91-22757/9/GAl 148,657 
MEMO-903 


Note on K(sub 4)-Closures in Hi 
N91-22806/4/GAR 


MEMO-904 
identification Perspective on Robustness Issues in Adaptive 
Pole ignment. 
N91-22800/7/GAR 148,682 PC A02/MF A01 
MEMO-905 
How to Solve Explicity a 
N91-22813/0/GAR 
MEMO-906 
Oty & ies Se External and State Space Char- 


acterization 

N91 "22807 /2/GAR 149,478 PC A03/MF A01 
MEMO-907 

aay Optimal Rank Tests for Multi-Factor = 

prec py Problems with Respect to a Location Param- 
a Scale Parameter. 

Not S2e08/0/GAR 149,510 PC A03/MF A01 
MEMO-908 

Principles of Opti 
N91-22801/5/GAR 
MEMS-ALC-14 

Fundamentals of Mechanical Behavior in Intermetallic Com- 


pounds. 
AD-A235 016/3/GAR 149,421 PC A03/MF A01 
MEMT-12 
—— of Passive Indoor pepo = Systems with Adjustable 
Vent 


Windows. 
PB91- °199174/G R 148,180 PC A0S/MF A01 
MIC-91-02905/GAR 


Precambrian : Whitestone 
Mic-81-02908/GAR 


Lake area. 
150,017 PC E07/MF E01 
MIC-91-02906/GAR 


Vermiculite in the Stanleyville area, 
MIC-91-02906/GAR 


MIC-91-02907/GAR 
Choose to conserve: The 
What you can do to protect the 
MIC-91-02907/GAR 


MIC-91-02908/GAR 


Red Meat Il: Sheep Development Pr 
MIC-91-02908/GAR 147, 


Boqnvn 


Red Meat II: Cow-Calf eee” rip ge ty 
MiC-91-02909/GAR PC E07/MF E01 
MIC-91-02910/GAR 





A03/MF A01 


lamiltonian Graph 
149,477 PC A0a/Me AO 


a Thue-Mahier Equa’ 
149,487 Pe A03/MF A01 


Theory. 
148,683 PC A03/MF A01 


eastern Ontario. 
150,018 PC E07/MF E01 
and the 
environment. 
149,204 PC E07/MF E01 





PC E07/MF E01 


Architecture at 

MIC-91-02910/GAR 
MIC-91-02912/GAR 

1989 simulation of the proposed end-result specification for 

acceptance based on aggregate gradation and asphalt 

cement content. 

MIC-91-02912/GAR 148,471 PC E07/MF E01 
MIC-91-02913/GAR 


Sys' coh Ad, image analysis of spray samples. 
MIC-91-02913/G, 149,670 


MF E01 
MIC-91-02914/GAR 
Ordovician conodont biostratigraphy, western Canadian 


Mic-91-02914/GAR 150,019 PC E07/MF E01 
MIC-91-02915/GAR 

Turbulent boundary layer solution for two-di 

pressible flow using mixing length and k-e 

MIC-91-02915/GAR 
MIC-91-02916/GAR 

ee See Se ee 


MiC.91-02976 
MIC-91-02916/GAR 149,205 PC E12/MF E01 
MIC-91-02917/GAR 
Bulletin of initial assessment decisions and panel reviews. 
Seventh edition. / 
MIC-91-02917/GAR 149,206 PC E12/MF E01 
MIC-91-02918/GAR 
Social context of artificial intelligence: A guideline and dis- 
cussion 4 
MIC-91-02918/GAR 148,195 MF E01 
MIC-91-02920/GAR 
Red Meat Il: Meat Goat Development Program. Revised 


148,177 PC E07/MF E01 





i com- 
turbulence 
150,506 MF E01 
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MIC-91-02920/GAR 
MIC-91-02921/GAR 
Red Meat Il: ~~ rata ee t Program Il. 
MIC-91-02921/G: 
aoqenieenn 
Charlie: CHBA/CMHC demonstration home. 1st ed. 
148,178 PC £07/MF E01 


147,901 PC E07/MF E01 


147,902 PC E07/MF E01 


MIC-91-02923/GAR 
MIC-91-02925/GAR 

Potato varieties in Canada, 1991. Fourth edi 

MIC-91-02925/GAR 147,878 PCE £07/MF E01 
MIC-91-02926/GAR 

International Oil ~ Gas Markets Conference: Program 


(7th: 1988: Calgary, A 
MIC-91-02926/GAR 148,911 MF E01 
MIC-91-02927/GAR 


Attention and performance while driving with auxiliary in-ve- 

MIC-91-02927/GAR 151,148 PC E12/MF E01 
MIC-91-02928/GAR 

Or af = ti +i, of the 44, hin, 

trol materials. 

MIC-91-02928/GAR 
py eon 

FREEVU: A computerized freeway traffic anal 

MIC-91 32020/GAR 148,482 
MIC-91-02930/GAR 

Child safety: — should be seen, not 

MIC-91-02930/GAR 151,149 Be E07/MF E01 
MIC-91-02931/GAR 

Improving intercity freight routing with a tactical planning 

MIC-91-02931/GAR 149,490 PC E07/MF E01 
MIC-91-02932/GAR 

Grieving reaction: A multivariate analysis of the impact of 


care using a disutility index. 
149,491 PC E07/MF E01 





ss Of erosion con- 
148,481 PC E07/MF E01 


is tool. 
E17/MF E01 


MIC-91-02932/GAR 
MIC-91-02933/GAR 
— aes problem: An overview of exact and approxi- 


MIC-91-02983/GAR 149,492 PC E07/MF E01 
MIC-91-02935/GAR 
Open file report on selected mineral occurrences of Cape 


Breton Island. 

MIC-91-02935/GAR 150,069 PC E12/MF E01 
MIC-91-02936/GAR 

Glencoe mens Fen program 1988, Inverness County. 

MIC-91-02936. 150,070 PC E07/MF E01 
MIC-91-02937/GAR 

Study of pits and quarries rehabilitation. 

MIC-91-02937/GAR 150,020 PC E12/MF E01 
MIC-91-02938/GAR 

Concern for road safety: A national survey of drivers. 

MIC-91-02938/GAR 151,150 PC E17/MF E01 
MIC-91-02939/GAR 

Analysis of the results of a survey of heavy-truck brakes. 

MIC-91-02939/GAR 151,134 PC E07/MF E01 
MIC-91-02942/GAR 

British Columbia Building Code change process: Change 

pr is for the 1990 B.C. Building Code. 

MIC-91-02942/GAR 148,183 PC E07/MF E01 
MIC-91-02945/GAR 

Alcohol use by persons fatally injured in motor vehicle acci- 


dents, 1985. 
MIC-91-02945/GAR 151,151 PC E12/MF E01 
MIC-91-02947/GAR 


Analysis of Canadian school bus accident records, 1982/ 


83- 1984/85. 
MIC-91-02947/GAR 151,152 PC E07/MF E01 
te 


investigation of ‘sudden qoeconites! incidents. 
MIC 02048/ GAR 1,153 PC E07/ MF E01 
MIC-91-02952/GAR 


Public Forum on Occupant Restraints: Proceedings (1987: 


Ottawa, Ont.). 
MIC-91-02952/GAR 151,154 PC E17/MF E01 
MIC-91-02953/GAR 


School bus seat development study. 
MIC-91-02953/GAR 151,135 PC E07/MF E01 


MIC-91-02955/GAR 


Experiments on vegetation control with native pathogenic 

fungi in the southern interior of British Columbia. 

MIC-91-02955/GAR 149,980 PC E07/MF E01 
MIC-91-02957/GAR 


~ or of geological materials, vol. Il: A manual of meth- 

MIC-01-02057/GAR 150,021 PC E17/MF E01 
MIC-91-02959/GAR 

New directions for regulating contaminated sites: A discus- 

sion paper. 

MIC-91-02959/GAR 149,117 PC E07/MF E01 
MIC-91-02960/GAR 

Summery report on the Canada/British Columbia Mineral 

MIC-91-02960/GAR 150,071 PC E12/MF E01 
MIC-91-02961/GAR 


Biological inventory and evaluation of the Credit Forks Area 
of Natural and Scientific interest. 
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MIC-91-02961/GAR 
MIC-91-02962/GAR 
Impacts of low-level jet fighter training on caribou popula- 
northem Quebec. Revi 


tions in Labrador and edition. 
MIC-91-02962/GAR 149,043 PC E12/MF E01 


MIC-91-02964/GAR 
aaa disorders of commercial fruits and 
ve 


91-02964/GAR 147,879 PC E07/MF E01 
MIC-91-02965/GAR 
a, pees Manetoe Facies, Yukon and North- 


Territorie 
Mic-91-02968/GAR 150,022 PC E07/MF E01 
MIC-91-02966/GAR 


Bid proposal sales: A report to the Minister of Forests. 
MIC-91-02966/GAR 149,981 PC E07/MF E01 


MIC-91-02968/GAR 
Field testing of a prototype vision system for rail profile 


measurement. 

MIC-91-02968/GAR 151,128 PC E07/MF E01 
MIC-91-02969/GAR 

Laboratory evaluation of a prototype vision system for auto- 


mated rail profile measurement. 
MIC-91-02969/GAR 151,129 PC E07/MF E01 


MIC-91-02977/GAR 


Nitrogen oxides emissions for Alberta, 1976-79. 
MIC-91-02977/GAR 148,997 PC E07/MF E01 


MIC-91-02978/GAR 
Chemical composition and mutagenicity of Clover Bar land- 


fill leachates. 
149,118 PC E07/MF E01 


150,108 PC E07/MF E01 


MIC-91-02978/GAR 
MIC-91-02979/GAR 

Study of the + regime of = Battle River Basin. 

MIC-91-02979/GAR 0,042 PC E12/MF E01 
MIC-91-02982/GAR 


Solar-powered desalination: A case study from Botswana. 
MIC-91-02982/GAR 150,863 MF E01 


MIC-91-02983/GAR 
Particulate air pollution and visibility over Calgary: Final 


report. 
MIC-91-02983/GAR 148,998 PC E12/MF E01 
MIC-91-02984/GAR 


Evaluation of methods to determine the impact of residen- 
tial wood burning on ambient air quality. 
MIC-91-02984/GAR 148,182 PC E12/MF E01 


MIC-91-02986/GAR 
Sixth Canadian Symposium on Instructional Technology: 
Computer-assisted learning, theory and reality: Proceed- 
ings. 
MiC-91-02986/GAR 148,073 MF E01 
MIC-91-02989/GAR 


Cost of new electricity supply in British Columbi 
MIC-91-02989/GAR 148,852 PC £07/MF E01 


MIC-91-03000/GAR 
Canada. Ship-Source Oil Pollution Fund: Annual report 


1989-90. 
MIC-91-03000/GAR 149,156 PC E07/MF E01 
MIC-91-03001/GAR 


Saskatchewan Agriculture and Food. Statistics Section: Ag- 


ricultural statistics, 1987 
MIC-91-03001/GAR 147,933 PC E12/MF E01 
MIC-91-03004/GAR 


Ontario. Ministry of Agriculture and Food: Guide to weed 


control, 1991. 
MIC-91-03004/GAR 147,880 PC E17/MF E01 
MIC-91-03005/GAR 


Fisheries Program: B.C. Environment strategic plan for 


1 -95. 

MIC-91-03005/GAR 147,909 PC E07/MF E01 
MIC-91-03008/GAR 

eg Canada. Maritime Office: Agricultural statistics, 


MIC-91-03008/GAR 147,934 PC E07/MF E01 
MIC-91-03010/GAR 
pave land habitat management in New Brunswick: 


a ‘ess report, 1990. 
MIC-91-03010/GAR 150,109 PC E07/MF E01 
MIC-91-03013/GAR 


Summary of expenditures, 1988-89. 
MIC-91-03013/GAR 151,136 PC E12/MF E01 


MIC-91-03018/GAR 
— Bove ef Management Program: Report on 


Piero 69t 39018/GAR 148,875 PC E07/MF E01 
MIC-91-03019/GAR 
Guide for the preparation and use of overhead and slide vi- 


MIC-91-03019/GAR 149,982 PC E07/MF E01 
MIC-91-03020/GAR 

Factors limiting coniferous seedlin: ng growth in recently 

= = dominated by Gaultheria shallon in the 

MIC-91-03020/GAR 149,983 PC E07/MF E01 
MIC-91-03021/GAR 


Review of the Small Business Forest Enterprise Program 
and Woodiot Program. 


MIC-91-03021/GAR 
MIC-91-03022/GAR 


Gaining support for British Columbia's qypey m moth ae, 
1978-88: A case study in public relations. 
MIC-91-03022/GAR 149,985 PC C07 MF E E01 


MIC-91-03023/GAR 
— ay ~ ere —— A mechanism for environmental 
— in: Discussion paper. 
IC-91-03023/GAR_ 150,072 PC E07/MF E01 
MIC-91-03025/GAR 
Environmentally significant areas in the Fredericton Plan- 


nin a ion of New Brunswick. 
MI 3025/GAR 149,625 PC E12/MF E01 


mic-o0z8/aan 


tory 1C81-09028/GA An” 


MIC-91-03027/GAR 


149,984 PC E07/MF E01 


area. 
° 180,029 PC E07/MF E01 


Precambrian logy: Digby-Lutterworth ar 
MIC-91-03027/GA' 150,024 
MIC-91-03028/GAR 


Marketing research study on the Christmas tree market of 

St. John’s and surrounding areas. 

MIC-91-03028/GAR 149,986 PC E07/MF E01 
MIC-91-03029/GAR 


Economic analysis of the treatment of balsam woolly 


aphids in Newfoundiand. 
149,987 PC E07/MF E01 


PC E12/MF E01 


MIC-91-03029/GAR 
MIC-91-03030/GAR 
Energy Strategy Roundtable report: Input to a new energy 


strategy for Nova Scotia. 
MIC-91-03030/GAR 148,958 PC E07/MF E01 
MIC-91-03031/GAR 


Yellow-cedar stecklings: Nursery production and field per- 


formance. 

MIC-91-03031/GAR 149,988 PC E07/MF E01 
MIC-91-03032/GAR 

Pricing pollution: Revising British Columbia’s waste dis- 


charge permit fees. 
MIC-91-03032/GAR 150,864 PC E12/MF E01 
MIC-91-03034/GAR 


Contaminated sites management in the Province of ae 
Columbia: A review of provincial — and responsibilitie: 
MIC-91-03034/GAR 149,089 PC E12/MF £01 


MIC-91-03038/GAR 
Preliminary testing and evaluation of new computer pro- 
_— for traffic analysis, task: Evaluation of supercomputer 
Mic. 91-03088/GAR 151,183 PC E12/MF E01 
MIC-91-03039/GAR 
Guide to the granites and mineral deposits of southwestern 


Nova Scotia. 
MIC-91-03039/GAR 150,073 PC E17/MF E01 
MIC-91-03041/GAR 


Deer = elk habitats in coastal forests of southern British 


Colum! 
Mic-31-03041 /GAR 149,626 PC E17/MF E01 
MIC-91-03044/GAR 


Lobster pricing analysis. 
MIC-91-03044/GAR 


MIC-91-03045/GAR 


U.S. market for smoked salmon: Implications for the Cana- 
dian industry. 
MIC-91-03045/GAR 


MIC-91-03046/GAR 

Polar Diatom Colloqui r¢ dings (3d: 1990: Ottawa, 

int.). 

MIC-91-03046/GAR 149,812 PC E07/MF E01 
MIC-91-03048/GAR 

Acid Forming Emissions in Alberta and their Ecological Ef- 

pra Symposium-workshop proceedings (1982: Edmonton, 

MIC-91-03048/GAR 148,999 PC E99/MF E01 
MIC-91-03051/GAR 

Quaternary geology of the Frances Lake map area, Yukon 


and Northwest Territories. 
150,025 PC E07/MF E01 


147,910 PC E07/MF E01 


147,911 PC E12/MF E01 





MIC-91-03051/GAR 
gf tence 


— preparation manual. 
-03053/GAR 
MIC-91-03058/GAR 
Report of an inquiry under section 226 of the Railway Act: 
lision of Canadian Pacific Limited extra 5986 south (train 
972-14) with the rear of a yard movement headed by diesel 
unit CP 1565 at mileage 6.34 CP Rail’s Lenomn jubdivi- 
sion, Regina, Saskatchewan, Jani 15, 1 
MIC-91-03058/GAR 151,131 PC £12/MF E01 
MIC-91-03059/GAR 


be aemy jal waste residue management for Alberta. 
IC-91-03059/GAR 149,119 PC E12/MF E01 


MIC-91-03060/GAR 
Microbiological and 
progeny Poa coal mine bac! 
MIC-91-03060/GAR 

MIC-91-03061/GAR 
Closed waste site evaluation: Emsdale Landfill: Report. 


147,746 PC E07/MF E01 


geochemical studies in re- 
fl at a Souneain and a prairie mine- 


150,074 PC E17/MF E01 
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MIC-91-03061/GAR 
MIC-91-03062/GAR 

Tech transfer in housing in Alberta. 

MIC-91-03062/GAR 147,747 PC E12/MF E01 
MIC-91-03065/GAR 


Canada. Semaine Cones fe nual report 1989-90. 

MIC-91-03065/GAR 151,166 PC E12/MF E01 
MIC-91-03068/GAR 

Systematic errors in river di 

1C-91-03068/GAR 

MIC-91-03069/GAR 

Monitoring of marsh vegetation response to a jet-fuel spill 

at Vancouver International Ai , 

MIC-91-03069/GAR 150,110 PC E07/MF E01 


a no op 


R the Science and Protection Task Fi 
Mi SO. O307O/ GAR 150,111 


MIC-91-03071/GAR 
py ed Quality a Workshop: Proceedings (3d: 


lon, O 
MIC-91-03071/GAR 149,627 PC E17/MF E01 
MIC-91-03072/GAR 


Canada’s forest heritage. 
MIC-91-03072/GAR 


MIC-91-03077/GAR 


Draft guidelines for an environmental impact assessment: 
Stone Consolidated Inc. Ash Disposal Facility. 
MIC-91-03077/GAR 149,039 PC E07/MF E01 


MIC-91-03080/GAR 
Ice jam flood study for Simonds, phase II: Summary docu- 
ment. 


MIC-91-03080/GAR 150,137 PC E07/MF E01 
MIC-91-03083/GAR 


Manitoba Beef Cattle Seminar (1991: Brandon, Man.). 
MIC-91-03083/GAR 147,903 PC E07/MF E01 


MIC-91-03086/GAR 
od — flood study for Perth-Andover and the Beechwood 


adpond, phase 5 Summary document. 
MIC-01-08086/GAR 150,138 PC E07/MF E01 


MIC-91-03087/GAR 
Further characterization of drill core from the Lake George 
Mine, York County, New Brunswick. 
MIC-91-03087/GAR 150,026 PC E07/MF E01 
ypc 


eed identification guid 
MiC-91-03090/GAR 


MIC-91-03091/GAR 
Regional geology and petroleum potential of the Lower Am- 
aranth Formation, Coulter-Pierson area, southwestern Mani- 
toba. 
MIC-91-03091/GAR 150,027 PC E07/MF E01 
MIC-91-03092/GAR 
Verme Weather Severity Index, harvest statistics, and 
white-tailed deer Odocoileus virginianus in southwestern 


Manitoba. 
MIC-91-03092/GAR 148,049 PC E07/MF E01 
MIC-91-03093/GAR 


— and —— stone inventory of selected map 


areas in New Bruns’ 
MiC-91-03093/GAR 148,188 PC E17/MF E01 
M!<-91-03094/GAR 


‘. tension of the Mount Pleasant tin deposit, Charlotte 


County, New Brunswick, 
MIC-91-03094/GAR 150,075 PC E07/MF E01 
WiC-91-03097/GAR 


Protection of farm-stored grains and oilseeds from insects, 
ids. 


mites, and mol 
MIC-91-03097/GAR 147,882 PC E07/MF E01 
M'C-91-03100/GAR 


Mé..ual on guidelines for the control of arboviral encephali- 
tides in Cana 
147,904 PC E17/MF E01 


149,120 PC E12/MF E01 





150,043 PC E07/MF E01 


PC £07/ MF E01 


149,989 PC E07/MF E01 


147,881 PC E07/MF E01 


ja. 
MIC-91-03100/GAR 
MIC-91-03102/GAR 
Fag os and the Ramsar Convention: The cx tion on 
conservation pA wetlands of international im 2. 
Mics 1-00102/GAR 150,112 PC E07/MF E01 


MIC-91-03103/GAR 
Wildlife policy for Canada. 
MIC-91-03104/GAR 

MIC-91-03104/GAR 
Canada-Newfoundiand Water ag 


ment: Exploits River survey report, 1 
MIC-91-03104/GAR 460,868 


MIC-91-03106/GAR 
Canadian water Sod eles for picloram. 
MIC-91-03106/GAR 150,866 PC E07/MF E01 
MIC-91-03107/GAR 
Canadian water quality guidelines for metribuzi 
MIC-91-03107/GAR 151,170 PC E12/MF E01 
MIC-91-03108/GAR 
Fi ‘al nes on land use guidelines — A tool to 
assist in implementing the federal pol land use. 
MIC-91-03108/GAR 151,1 i Pe E12/MF E01 
MIC-91-03109/GAR 
Conservation Strategy Workshop: Proceedings (1989: Win- 
nipeg, Man.). 





150,113 PC E07/MF E01 


nee Agree- 
PC E12/MF E01 


MIC-91-03109/GAR 
MIC-91-03112/GAR 

Joint evaluation of upstream/downstream River: 

ene Sie ten Se ane Nae Ter te 1988: 

MIC-91.00112/GAR 149,157 PC E12/MF E01 
MIC-91-03113/GAR 

Federal/Provincial Workshop on Groundwater Data Banks: 


ae (1990: Saskatoon, .). 
MIC-91-03113/GAR 150,044 PC E07/MF E01 
MIC-91-03114/GAR 

Status of trumpeter swans in British Columbia and Yukon, 


summer, 1990. 

MIC-91-03114/GAR 150,115 PC E07/MF E01 
MIC-91-03121/GAR 

Uso of te Pabaan Natenet Wile Aese: ty welntont, 


73-87. 
Mic-91-09121 /GAR 150,116 PC E07/MF E01 
MIC-91-03122/GAR 
See ee UNE nD eR Te 


91-03122/GAR 148,912 PC E07/MF E01 
MIC-91-03123/GAR 


150,114 PC E12/MF E01 


Structure of a traditional baseline data system. 
MIC-91-03123/GAR 150,076 PC E07/MF E01 
MIC-91-03124/GAR 
Synopsis of the physical and bi limnology and fish- 
ery programs within the Alberta Oil Area. 
MIC-91-03124/GAR 147,912 PC E07/MF E01 
MIC-91-03125/GAR 


Overview study of the Yellowknife River Basin, N 
MIC-91-03125/GAR 150,045 PC Ei2/MiF E01 


MIC-91-03128/GAR 
Saskatchewan Agriculture and Food. Statistics Section: Ag- 


ricultural statistics, 1289. 
MIC-91-03128/GAR 147,935 PC E12/MF E01 
gee tan 


inswick seed potato growers’ certification list, 1988. 
MIC-S1-03190/GAR 147,883 PC E07/MF E01 


MIC-91-03131/GAR 
Nova Scotia. Dept. of Mines and Energy: Annual report 


1987-88. 
MIC-91-03131/GAR 150,077 PC E12/MF E01 
MIC-91-03134/GAR 


ission: Annual 


Nova Scotia Dairy Commi report 1989. 
MIC-91-03134/GAR 147,842 PC E07/MF E01 
MIC-91-03137/GAR 

ee ee Sap en Sa 


50 cow 
MIC-91-03137/GAR 147,843 PC E07/MF E01 
MIC-91-03138/GAR 


Farm planni : 19) 
MIC-91-0313 /GAR- 


MIC-91-03139/GAR 


91 estimates. 
wr 147,844 PC E07/MF E01 


bey control in Manitoba, 1991. Revised edition. 
MIC-91-03139/GAR 14g,071" PC E07/MF E01 
MIC-91-03140/GAR 

N.B. Farm Products Marketing Commission: Annual report 


1989-90. 
MIC-91-03140/GAR 147,845 PC E07/MF E01 
MIC-91-03141/GAR 


Summary of investi 
MIC-91-03141/GA 


a ng tn 


Canada. Canada: Annual pps 1989- 
micsi0at4a/ AR 149,990 Pe E07/MF E01 


MIC-91-03145/GAR 


Ontario. Ministry of Energy: Annual wae 1 
MIC-91.03145/GAR 148,959 


MIC-91-03146/GAR 
Saskatchewan. Fish and Wildlife Development Fund: Activi- 


ties 1989-90. 
MIC-91-03146/GAR 147,913 PC E07/MF E01 


MIC-91-03151/GAR 


tions, 1990. 
150,028 PC E17/MF E01 


PC E £07/ MF E01 


Nova Scotia Itural statistics 
MIC-91-03151/GAR 
MIC-91-03155/GAR 


, 1990. 
147,936 PC E07/MF E01 


Load forecasts no. 901210: S demands, 1990. 
MIC-91-03155/GAR 1. 76 PC E12/MF E01 
MIC-91-03156/GAR 

Shaft backfill study: High-pressure compression cell and 

ecw | data. 

IC-91-03156/GAR 149,090 PC E07/MF E01 

MIC-91-03157/GAR 

oe study at Cranberry Jct: Nanticoke GS-Long- 

MIC-91-03157/GAR 148,465 PC E07/MF E01 
MIC-91-03158/GAR 

Het GS ‘B’ commissioning aquatic biological study, year 

MIC-91-03158/GAR 149,813 PC E07/MF E01 
MIC-91-03159/GAR 

Groundwater Pont at Nanticoke ash lagoon, part 2: Chemi- 


cal analysis 
MIC-91-03159/GAR 150,046 PC E07/MF E01 


MIC-91-03184/GAR 


MIC-91-03160/GAR 
Leak search results for 1990 PNGS pressure relief duct 


tests. 
IC-91-03160/GAR 
MIC-91-03161/GAR 
Evaluation of the ERP dispersion mode! using Darlington 
tracer study data. sys 
MIC-91-03161/GAR 150,202 PC E07/MF E01 
MIC-91-03162/GAR 


NGS 1990 vacuum building outage: Inspection of 
vacuum roof seal replacement. 
MIC-91-03162/ 150,203 PC E07/MF E01 


MIC-91-03163/GAR 
Measurement of HTO permeation rates through various 
MIC-91-03163/GAR 150,204 PC E07/MF E01 
MIC-91-03164/GAR 


Hy ay Bet = tour at OHRD. 
MIC- 1-03104/G 


149,255 PC E07/MF E01 
sseuae 


Pickering NGS 1990 vacuum building outage: Inspection of 

sealants and coatings. 7 

MIC-91-03165/GAR 150,205 PC E07/MF E01 
MIC-91-03166/GAR 

Pine Portage GS: Evaluation of concrete for alkali-aggre- 


gate reactivity. 
IC-91-03166/GAR 148,189 PC E07/MF E01 
MIC-91-03167/GAR 

Heer ape NGS 1990 vacuum building outage: FRP compo- 


nents routine inspection results/1/. 
MIC-91-03167/GAR 150,206 PC E07/MF E01 
MIC-91-03168/GAR 


lron-bismuth oxide displaying potential dependant n and p- 
MIC-91-03168/GAR 149,397 PC E07/MF E01 
MIC-91-03169/GAR 
Pickering NGS 1990 vacuum building outage: Inspection of 
relief valve diaphragms. 
IC-91-03169/GAR 150,207 PC E07/MF E01 
MIC-91-03170/GAR 
Pickering NGS 1990 vacuum building outage: Inspection of 


the pressure relief duct expansion/contraction joint seals. 
MIC-91-03170/GAR 150,208 PC Eo7/ME E01 
MIC-91-03171/GAR 


150,201 PC E07/MF E01 


jaser-based tritium 


Photoreactor design for tion. 
MIC-91-03171/GAR 150,536 E07/MF E01 
MIC-91-03172/GAR 


pie. kV and 230 kV arc reach tests at Kleinburg outdoor 


Mico 172/GAR 148,855 PC E07/MF E01 
MIC-91-03173/GAR 
Calibration of peo, Swed collection and detection equipment 


at the NRC Low Temperature tory. 
MIC-91.03173/GAR 148,065 PC E07/MF E01 
MIC-91-03174/GAR 

Atmospheric corrosion of transmission line conductors: En- 

MIC-91-03174/GAR 148,787 PC E07/MF E01 
MIC-91-03175/GAR 

Thermal ——_ of an irradiated fuel —- integrated 

normal and fire 


container 
MiC-91-03175/GAR 150,209 PC E07/MF E01 
MIC-91-03176/GAR 


Response of wal (Stizostedion vitreum) to sound. 
MI o1-0St76/GAR. 147,914 PC E07/MF E01 
MIC-91-03177/GAR 
i from the ep NGS 
model heat ex rig after various exposure 
MIC-91-03177/GA\ 149,383 PC £07/ME £01 
MIC-91-03178/GAR 
Characterization of Y-Ba-Cu-O high temperature supercon- 


ductors. 
MIC-91-03178/GAR 150,619 PC E07/MF E01 
MIC-91-03179/GAR 


Transmission line refurbishment 
type steel transmission towers, Oakville. 
MIC-91-03179/GAR 148,856 PC E07/MF E01 


MIC-91-03180/GAR 
Interpretation of conductor test data and prediction of re- 


maining life. 
MIC-91-03180/GAR 148,788 PC E07/MF E01 
MIC-91-03181/GAR 
Pickering NGS 1990 outage: Pressure relief duct inspection 
concrete. 


of ’ 

MIC-91-03181/GAR 150,210 PC E07/MF E01 
MIC-91-03182/GAR 

Tensile and hardness tests pal me fabric reinforced 

neoprene rubber seals used in ‘ering NGS ‘A’ pressure 

relief duct expansion/cor’ joints. 

MIC-91-03182/GAR 150,211 PC E07/MF E01 
MIC-91-03183/GAR 

Darli NGS ‘A’ re Service Water Pumpsets: 

MIC-91-03183/GAR 150,212 PC E07/MF E01 
MIC-91-03184/GAR 

Cement pore water natural analogue: Preliminary report. 


September 15,1991 OR-53 


: Tests on McGuigan 
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MIC-91-03184/GAR 
ig HE a 


ruce NGS ‘B’ Unit 6: Torsional vibration tests. 
mice 91-03185/GAR 150,331 PC E07/MF E01 


MIC-91-03186/GAR 


Analysis of the failure of fiberglass fabric reinforced silicone 
rubber circular pressure relief duct A apne tg ag oo 
joint seals at Pickering NGS Unit 6 and 7 during the 1990 


as found pressure test. 
MIC-91-03186/GAR 149,385 PC E07/MF E01 
MIC-91-03187/GAR 


BNGS A maintenance cooling piping vibration. 
MIC-91-03187/GAR 150,332 PC E07/MF E01 
MIC-91-03188/GAR 


Lakeview TGS Chimney 3: Assessment of flexible epoxy 
and polyurethane injection resins for use ir repairing 


cracks. 
MIC-91-03188/GAR PC E07/MF E01 
MIC-91-03193/GAR 


Ontario. Environmental Compensation Corporation: Annual 


report 1989-90. 
MIC-91-03193/GAR 150,867 PC E07/MF E01 
MIC-91-03198/GAR 


Petroleum Association for Conservation of the Canadian 
Environment: Annual review 1988. 
PC E07/MF E01 


150,047 PC E07/MF E01 


149,321 


MIC-91-03198/GAR 149,031 
MIC-91-03200/GAR 
Petawawa National Forestry Institute: Program review 1988- 


MIC-91-03200/GAR 149,991 PC E07/MF E01 
MIC-91-03202/GAR 


Ontario. Ministry of Housing: Annual — 198: 
MIC-91-03202/GAR 151,174 PC £07 /ME E01 


MIC-91-03206/GAR 
Manitoba Highways and Transportation: Annual report 
1989- 


MIC-91-03206/GAR 148,483 PC E07/MF E01 
MiC-91-03208/GAR 

Algonquin tm A Authority on Annual wens 1989-90. 

MIC-91-03208/G: 9,992 E07/MF E01 
ssalinerten 
fn rang ae Transit Operating Authority (Ont.): Annual 


report 1 
MIC-91-03211/GAR 151,184 PC E07/MF E01 
MIC-91-03213/GAR 
Canadian Grain cnc — ode be 
MIC-91-03213/GAR 
MIC-91-03216/GAR 
List of submissions received by SWISC by 3:00 stony De- 
cember 28, 1989 with respect to the rd 
MIC-91-03216/GAR 149,127 PC E07 ME E01 
MIC-91-03219/GAR 
Reservoir performance charts, 1987. 
MIC-91-03219/GAR 148,963 PC E19/MF E01 
MIC-91-03220/GAR 


Canada. Northern Pipeline 
MIC-91-03220/GAR 


MIC-91-03223/GAR 
Manitoba Cancer Treatment and Research Foundation: 
Annual report 1985. 
MIC-91-03223/GAR 
MIC-91-03224/GAR 
Crop Insurance Act: Annual =e 1988-89. 
MIC-91-03224/GAR 147,846 PC E07/MF E01 
MIC-91-03226/GAR 


Canada. Transport Canada: — ty ah 
MIC-91-03226/GAR 50,871 


MIC-91-03232/GAR 
oa in Ontario mines: rae to the Standing Com- 


lee on Resources Developme 
MiC-91-03292/GAR 7150, 078 PC E12/MF E01 
MIC-91-03235/GAR 


Saskatchewan accident statistics, 1987. 
MIC-91-03235/GAR 151,155 PC E07/MF E01 
MIC-91-03238/GAR 


PC ‘£07/ MF E01 


Agency: Annual 4 1989-90 


151,130 E07/MF E01 


149,579 PC E12/MF E01 


PC £07/ MF E01 


on the 1989-90 crop year. 


— to producers 
MIC-91-03238/GAR 147,847 PC E07/MF E01 
MIC-91-03250/GAR 


Handling agricu!tural materials: Screw and bucket convey- 
ors. 


MIG-91-03250/GAR 147,870 PC E07/MF E01 
MIC-91-03252/GAR 

Growth and yield of black 

Clay Belt: implications for forest 

MIC-91-03252/GAR 
MIC-91-03254/GAR 

Aviation occurrence reports, issue 

MIC-91-03254/GAR 
MIC-91-03257/GAR 

Manual of Nearctic Diptera, vol. 3. 

MIC-91-03257/GAR 149,814 PC E17/MF E01 
MIC-91-03258/GAR 


Wolf spiders, nurseryweb spiders ai i of 
Ganaca and Alaska Araneae Lycosiee, , and 


ecosystems in the Ontario 
management. 
149,993 PC E07/MF E01 


151, 156. PC E12/MF E01 


OR-54 VOL. 91, No. 18 


MIC-91-03258/GAR 
yy ¥ Sage 
rk beetles of Canada and —_— Coleoptera: Scolytidae. 
MiC91-03280/GAR 149,816 PC E17/MF E01 
MIC-91-03260/GAR 
Fwy: i a: Greater Toronto Area greenlands strategy, 


1990: 
MIC-91-03260/GAR 150,868 PC E07/MF E01 
MIC-91-03266/GAR 
Recovery of proteins and fats lost in the dairy industry. 
MIC-91-03266/GAR 147,905 PC E07/MF E01 
MIC-91-03268/GAR 
Shallow marine, littoral and terrestrial associations of Pen- 


dieton Island, New Brunswick. 
MIC-91-03268/GAR 149,817 PC E07/MF E01 


MIC-91-03269/GAR 
Annotated bibliography of the eastern larch 9g Den- 
droctonus simplex LeConte, Coleoptera: Sco 
MIC-91-03269/GAR 149,818 £07/MF E01 


MIC-91-03272/GAR 
Design factors and data requirements for water withdrawal 


pricing and effluent _— 

MIC-91-03272/GAR 149,158 PC E17/MF E01 
MIC-91-03273/GAR 

Ontario waste com 

composition study: 

MIC-91-03273/GAR 
MIC-91-03274/GAR 

ep pewieneny | moss bag assessment survey in the vicinity 

of Universal Terminal Ltd., Iroquois, 1987-88. 

MIC-91-03274/GAR 149,123 PC E07/MF E01 
MIC-91-03275/GAR 

Don River dry weather outfall survey. 

MIG-91-03276/GA\ R 149,159 PC €17/MF E01 
MIC-91-03276/GAR 

Humber sewershed combined sewer overflow study. 

MIC-91-03276/GAR 149,160 PC E17/MF E01 
MIC-91-03277/GAR 

Mimico Creek dry weather outfall survey. 

MIC-91-03277/GAR 149,161 PC E12/MF E01 
MIC-91-03279/GAR 


pa genoa ime ome survey: Northeast coast of Newfound- 
ul fej 
147,915 PC E07/MF E01 


149,815 PC E17/MF E01 


ion. study, vol. 1: Residential waste 
149,122 PC E17/MF E01 


1990. 
MIC-91-0327: YGAR 
MIC-91-03280/GAR 
Phytotoxicology assessment survey investigation in the vi- 
cinity of Libbey-St. Clair, Wallacebur ryt pak 198000 
MIC_91-03280/GAR (07/MF E01 


MIC-91-03281/GAR 
Niagara air quality survey report, 1987: Occidental Chemical 
ae Falls, New York, USA, non-aqueous 

em ordy id (NAPL incineration test. 

IC-91-03281/GA\ 149,001 PC E07/MF E01 

MIC-91-03282/GAR 
Phytotoxi assessment survey investigation in the vi- 
- of the Glenridge landfill site, St. Catharines 1989: 
Mie 1-03282/GAR 149,002 PC E07/MF E01 

MIC-91-03283/GAR 
Guidance manual for hazardous waste categorization and 


review : Report. 
MIC-91-03283/GAR 149,091 PC E12/MF E01 
MIC-91-03284/GAR 


Effects of yay ae ratios on the prediction of 
Foe a in od lakes in central Ontario: 


MIe-91-03284/GAR 150,048 PC E07/MF E01 
MIC-91-03285/GAR 
Pvtatetonl goaton ¥ mwvont 


MiCe91-09285/GAR 
MIC-91-03286/GAR 
Potential and actual effects of word processing on stu- 


dents’ creative writing 

MIC-91-03286/GAR “ 148,074 PC E07/MF E01 
MIC-91-03287/GAR 

Hydi assessment of Centennial _ waste dis- 


renton (No. 360201) November org 
PC Ed £07/MF E01 


Viterbi -03287/GAR 149,124 
MIC-91-03289/GAR 

Sea ice velocity fields off Labrador and eastern Newfound- 

land derived from satellite imagery, 1984-87. 

MIC-91-03289/GAR 150,400 PC E07/MF E01 
MIC-91-03290/GAR 


ition in the vicinity of Ethyl 
—_ 3, 1989: Report. 
149,994 PC E07/MF E01 


oa meter observa- 
150,401 PC E12/MF E01 


current variability 
tions, October 1985 to January 
MIC-91-03290/GAR 

MIC-91-03291/GAR 


Cost-effectiveness of climbing lanes: User's manual 
MIC-91-03291/GAR 148,484 PC e12/MF E01 


MIC-91-03292/GAR 
assessment of the closed Coboconk land- 
fill: Report. 
MIC-91-03292/GAR 149,125 PC E12/MF E01 
“pelts 


gla eae | 
opatt Sn Deranged — 


MIC-91-03294/GAR 
MIC-91-03295/GAR 

Alberta heavy oil, oil sands and enhanced recovery: Experi- 

mental pilot projects, February, 1990. 

MIC-91-03295/GAR 150,079 PC E07/MF E01 
MIC-91-03298/GAR 

Canada’s Timber Resources: Proceedings (1990: Victoria, 


B.C.). 

MIC-91-03298/GAR 149,995 PC E12/MF E01 
MIC-91-03299/GAR 

Assessment of the significance of organically-bound tritium 


in environmental materials. 
MIC-91-03299/GAR 150,173 PC E07/MF E01 
MIC-91-03300/GAR 


Erosion of surface and near — disposal facilities. 

MIC-91-03300/GAR 150,143 PC E07/MF E01 
MIC-91-03301/GAR 

Cytogenetic measurements of the relative biological effec- 


tiveness of tritium. 
150,174 PC E17/MF E01 


150,029 PC E07/MF E01 


MIC-91-03301/GAR 
MIC-91-03302/GAR 


Determination of annual limit on intake for long-lived radio- 
active dust. 
MIC-91-03302/GAR 


MIC-91-03303/GAR 
Selection of equipment for equipment qualificatior 
MIC-91-03303/GAR 150,213 PC E07/MF E01 
MIC-91-03304/GAR 
RBE of tritium for induction of myeloid leukemia in CBA/H 


mice. 

MIC-91-03304/GAR 150,175 PC E07/MF E01 
MIC-91-03305/GAR 

Has gee 4 eer Poloniu 


mie-91 03: %3306/ GAR 
MIC-91-03306/GAR 


Physical characteristics and solubility of long-lived airborne 
particulates in uranium producing and manufacturing facili- 
ties: A report upon completion of the extension to phase | 


of the stu 
150,080 PC E07/MF E01 


150,284 PC E07/MF E01 





218 in the propylene-ni 


vy 


150,176 PC E07/MF E01 


MiG-81-0206/GAR 
MIC-91-03307/GAR 


Physical characteristics and solubility of long-lived airborne 
oo in uranium producing and manufacturing facili- 
A report upon completion of phase | of the study. 
MiIG-01-08807/GAR 150,081 PC E07/MF E01 


MIC-91-03308/GAR 


ee dosimeters and survey meters in accelerators, re- 
‘ors and other neutron environments. 
MiC-91-03908/GAR 150,214 PC E12/MF E01 
MIC-91-03309/GAR 


Doses from portable S. 
MIC-91-03300/GAR — 


MIC-91-03310/GAR 
Determination of a flux rates in a uranium mine, Cluff 


Lake, Saskatchew: 
150,082 PC E12/MF E01 


150,215 PC E07/MF E01 


MIC-91-03310/GAR_ 
MIC-91-03311/GAR 
Interim acid deposition critical loadings for western and 


northern Canada. 

MIC-91-03311/GAR 149,207 PC E07/MF E01 
MIC-91-03312/GAR 

Sate of approaches for setting acidic deposition limits in 


Mic-91-08912/GAR 149,003 PC E07/MF E01 
MIC-91-03313/GAR 


Discussion paper on the automotive indus! 
MIC-91-03313/GAR 151,137 


pe sewn 


Cost-effectiveness of climbing lanes: rc aan manual. 
MIC-31-09914/GAR PC E07/MF E01 


yp heer Ne 


Screening human populations for abnormal radiosensitivity. 
MIC-91-0 315/GAR 149,092 PC E07/MF E01 


MIC-91-03318/GAR 


Pacific fishes of Canada. 
MIC-91-03318/GAR 


MIC-91-03319/GAR 


Alberta. Plant Industry Division: — report 1 
MIC-91-03319/GAR 147,885 PC E12/MF E01 


ee ct 


rench nomenciature of North American 
MIC-31-09920/GAR 150, 17" "'C E12/MF E01 


yr ee see 


Vocabulary of advanced ceramics. 
Mic-91-09421/GAR 149,265 PC E17/MF E01 


MIC-91-03324/GAR 
Toronto 1986: Ambient air quality survey in the South River- 


dale area, May-June 1986. 
MIC-91-03324/GAR 149,004 PC E07/MF E01 
yap nee 


berta Public Safety Services: Annual report 1 
Mic. 91-03326/GAR 151,169 PC £07 / MF E01 
MIC-91-03330/GAR 
Alberta's agricultural processing industry directory, 1991. 


E07/MF E01 


147,916 PC E99/MF E01 
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MIC-91-03330/GAR 
MIC-91-03331/GAR 


Alberta. Animal Health Division: Annual report 1 
MIC-91-03331/GAR 147,906 PC E12/MF E01 


MIC-91-03336/GAR 
Alberta. Reclamation Research Technical Advisory Commit- 


tee: Annual report 1989. 
150,144 PC E07/MF E01 


147,937 PC E12/MF E01 


MIC-91-03336/GAR 
MIC-91-03346/GAR 
“> staff review of Bruce NGS ‘B’ operation for the year 


198: 
mic-91 -03346/GAR 150,216 PC E07/MF E01 
MIC-91-03349/GAR 


—- staff review of Bruce NGS ‘A’ operation for the year 
1 5 


MIC-91-03349/GAR 150,217 PC E07/MF E01 
MIC-91-03350/GAR 
—_ A annual report on Point Lepreau G.S. for the 


Miic-91-03350/GAR 150,218 PC E07/MF E01 
MIC-91-03351/GAR 
— staff annual report of Pickering NGS for the year 


MIC-91-03351/GAR 150,219 PC E07/MF E01 
MIC-91-03356/GAR 

Canada. bey of Fisheries and Oceans. Economic and 
| Analysis Directorate: Salmon market outlook, 


Commercial 

1991 (Annual). 

MIC-91-03356/GAR 147,917 PC E17/MF E01 
MIC-91-03358/GAR 


journal, 1988, vol. 6 


MIC-01-03980/CAR 150,030 PC E12/MF E01 
MIC-91-03359/GAR 

Child restraint use in Canada: 1989 survey d. 

MIC-91-03359/GAR 151,157 PC t £07/MF E01 
MIC-91-03360/GAR 

Preliminary Loge B statistics, 1990. 

MIC-91-03360/G. 151,158 PC E07/MF E01 
usesainnan 

Estimates of shoulder seat belt use from annual surveys, 


1990. 
MIC-91-03361/GAR 151,159 PC E07/MF E01 
MIC-91-03370/GAR 


Mineral statistics yearbook, 1987. 
MIC-91-03370/GAR 


MIC-91-03372/GAR 
aoe Transportation Agency of Canada: Annual report 


MIC-91-03372/GAR 151,165 PC E12/MF E01 
MIC-91-03373/GAR 


150,083 PC E12/MF E01 


Annual activity report 1988-89 
MIC-91-03373/GAR 
MIC-91-03374/GAR 


Annual report 1987/88-1988/89 ——— (Joint Secre- 
tariat. Fisheries Joint Management Commi 


149,208 PC E07/MF E01 


ee). 
MIC-91-03374/GAR 147,918 wpe E07/MF E01 
MIC-91-03375/GAR 
Joint S iat. Wildlife M 
Annual r 1988-89. 
MIC-91-03375/GAR 
MIC-91-03382/GAR 


ae no. 3 for extra-heavy oversize/overweight per- 


MiC-91-08982/GAR 151,138 PC E07/MF E01 
MIC-91-03383/GAR 

Varietal description of duel spring 

MIC-91-03383/GAR 147, 

yee et gp 


jew Brunswick Atlantic salmon fisheries. 
Mic.91-03985/GAR 147,919 
MIC-91-03386/GAR 
Weight control in sgpere wus 
MIC-91-03386/G. 
ecceeneaan 


Varietal description of Othello field bean. 
MIC-91-03388/GAR 147,887 


Nera 





Advisory Council: 
150,118 PC E07/MF E01 


PC E07/MF E01 
PC E07/MF E01 


* 151, 139 PC E07/MF E01 


PC E07/MF E01 


of Hyola 40 on, ae 


Mic-91-03389,GAR 147,888 PC 07/MF E01 
gy tev 


+s ~ system for atmospheric emissions in the 


AOS! 
AOSER siya 149,005 PC E07/MF E01 
MIC-91-03393/GAR 


Program: 1991 —— 
MIG-91-03099/0AR 147,748 "PC E07/MF E01 
MIC-91-03396/GAR 


Scholarships and fellowships guide, effective September, 


1990. 

MIC-91-03396/GAR 147,749 PC E07/MF E01 
MIC-91-03397/GAR 

Natural Sciences ae Spates Research Council 


MIC-91-0339 /GA 147,759 PC E07/MF E01 


MIC-91-03402/GAR 
High Arctic Summer Expedition (1989). 


MIC-91-03402/GAR 
MIC-91-03403/GAR 


Review and assessment of vegetation information for the 
AOSERP s' area. 
MIC-91-03403/GAR 150,119 PC E12/MF E01 


MIC-91-03404/GAR 
Review of the Meziadin River Fishway and Upper Nass Bio- 


se Programs, 1990. 
MIC-91-03404/GAR 147,920 PC E07/MF E01 
MIC-91-03405/GAR 
Interim compilation of stream gauging data to December 
= for the Alberta Oil Sands Environmental Research 
‘ogram. 
MIC-91-03405/GAR 150,049 PC E17/MF E01 
MIC-91-03406/GAR 
— and - fisheries investigations in the Peace- 


thabasca Delta, 1975. 
MIC-91-03406/GAR 147,921 PC E12/MF E01 
MIC-91-03407/GAR 


Impact of — waters upon freshwater biota: A literature 


review and 
MIC-91-03407/GAR 149,819 PC E17/MF E01 
eae 


tal description of Tipu field ~—- Revised edition. 
MiC-31-05408/GA R 147,889 PC E07/MF E01 


MIC-91-03409/GAR 
Varietal description of Tetracan Russian wild-rye. Revised 
edition. 


MIC-91-03409/GAR 147,890 PC E07/MF E01 
MIC-91-03410/GAR 


148,075 PC E07/MF E01 


eee >” 


Varietal description of 
MIC-91-03410/GAR 147,891 bars E07/MF E01 
MIC-91-03411/GAR 


Varietal description of Flanders flax 

MIC-91-03411/GAR 
MIC-91-03413/GAR 

Assessment of data management alternatives for the Alber- 

ta Oil Sands Environmental Research Program, part Il: 


Project information catal 
MIC-91-03413/GAR 150,084 PC E12/MF E01 
MIC-91-03414/GAR 


Varieties of perennial hay and pasture crops for Alberta. 
Revi iti 


evi ’ 
MIC-91-03414/GAR 147,893 PC E07/MF E01 
MIC-91-03415/GAR 
Varieties of cereal and oilseed crops for Alberta, 1991. Re- 
jit 


vised 
147,894 PC E07/MF E01 


147,892 PC E07/MF E01 


MIC-91-03415/GAR 
MIC-91-03416/GAR 


a vegetation survey of the Alberta Oil Sands Envi- 
mental Research Program study area. 
MiC-91-03416/GAR 150,120 PC E12/MF E01 
MIC-91-03417/GAR 


Very high age meteorological satellite study of oil 


sands weather: A feasibility study. 
MIC-91-03417/GAR 148,050 PC E07/MF E01 
MIC-91-03418/GAR 


Climatology of low-level air trajectories in the Alberta Oil 
ea. 


Sands ar 
MIC-91-03418/GAR 148,027 PC E12/MF E01 
MIC-91-03423/GAR 


Industry, Science and Technology Canada: 1991-92 esti- 


mates, part lil. 

MIC-91-03423/GAR 147,750 PC E17/MF E01 
MIC-91-03456/GAR 

any Research Council Canada: 


part Il 
MIC-91-03456/GAR 147,751 
MIC-91-03470/GAR 


Science Council of Canada: 1991 — estimates, part |! 
MIC-91-03470/GAR 7,752 PC or /MF E01 


MIC-91-03471/GAR 
Natural Sciences and Engineering Research Council of 
Canada: 1991-92 estimates, part Ill. 
MIC-91-03471/GAR 147,753 PC E07/MF E01 


MIC-91-03493/GAR 


Laboratory nosis of fish diseases. 
MIC-91-03493/GAR 147, 922 PC E12/MF E01 


MIC-91-03495/GAR 


Shades of green: Gauging Canada’s Green PI 
MIC-91-03495/GAR 147,736 PC | £07/MF E01 


MIC-91-03497/GAR 


Medical Research Council of Canada — for re- 
search on somatic cell —— in humai 
MIC-91-03497/GAR 149,606 PC | E07/MF E01 


MIC-91-03498/GAR 


Time is now: A report on the Workshop on Aging and 
Mental Health (1989: Ottawa, Ont.). 
MIC-91-03498/GAR 149,708 PC E12/MF E01 


MIC-91-03500/GAR 
eneey in the Canadian lumber industry: An inter-re- 


Riic-91-03600/GAR 149,996 PC E07/MF E01 
MIC-91-03503/GAR 


Neural and optical neural networks. 
MIC-91-03503/GAR 149,709 PC E07/MF E01 


1991-92 estimates, 
PC E12/MF E01 


N91-22071/5/GAR 


MIC-91-03504/GAR 


Rudimentary overview of the capabilities and problems con- 
cerning the finite-element method. 
MIC-91-03504/GAR 148,760 PC E07/MF E01 


MIC-91-03505/GAR 
ing synthesizer controller. 
91-03505/GAR 
MIC-91-03506/GAR 
Evaluation of the HSPICE/RADSPICE circuit simulation 
code system (U). 
MIC-91-03506/GAR 
MIC-91-03508/GAR 


Computer simulation of photocurrents in p-n junctions usi 
RADSPICE. ar - 
148,778 PC E07/MF E01 


148,586 PC E07/MF E01 
148,756 PC E07/MF E01 


MIC-91-03508/GAR 
MIC-91-03509/GAR 
Satellite-tracked drifting buoy measurements off Labrador 
1 


and Newfoundland, 

MIC-91-03509/GAR 150,422 PC E12/MF E01 
MIC-91-03510/GAR 

= of the MARISAT satellite UHF wideband chan- 


MIC-91-03510/GAR 
MIC-91-03511/GAR 
bay Round Table Workshop: Proceedings (1991: Hunts- 


le, Ont.). 
MiC-01-09511/GAR 150,869 PC E07/MF E01 
MIC-91-03512/GAR 
Review of studies on western Canadian grain transportation 


MIC-91-03512/GAR 
MISC-59 
Pi tives on U.S. Navy and Marine Corps Presence in 


the Gulf. 

AD-A235 415/7/GAR 149,927 PC A03/MF A01 
MIT/LCS/TR-498 

Waiting Algorithms for Synchronization in Large-Scale Multi- 


processors. 

AD-A234 985/0/GAR 148,630 PC A06/MF A01 
MIT/LCS/TR-502 

Structure Driven Multiprocessor Compilation of Numeric 


Problems. 
AD-A234 653/4/GAR 148,604 PC A07/MF A01 
MITNRL-041 


losed-loop digital control of nuclear reactors characterized 


by spatial dynamics. Final r 

DE91011023/GAR “150,300 PC A17/MF A03 
MLM-3685 

Safety assessment of the DOELAP Calibration Facility 


(Building 45). 
DE91010047/GAR 149,029 PC A04/MF A01 
MLM-3687 


Stable 7 sales: Mound customer and shipment sum- 
1989. 


maries. 

DE91011262/GAR 150,168 PC A03/MF A01 
MML-TR-90-47C 

> cen Formability of Al-Cu-Li Alloy Weldalite (TM) 


N91-22426/1/GAR 149,442 PC AO05/MF A01 
MPA-12/1988 

I igation of the structural formation, toughness and 

str of the heat affected zone by means of weld simu- 

lated specimens of 1% CrMoV steel. Final r 

DE91773694/GAR 149,396 


MRL-RR-2-90 
One-Di | Flux-C 
nation Calculations. 
N91-22510/2/GAR 
MRL-TN-581 
Estimation of the Acoustic Reflection Characteristics of a 
Plane Surface Having a Periodic, Spatially-Varying Surface 
Admittance. 
N91-22828/8/GAR 150,488 PC A03/MF A01 
MRL-TN-583 


148,587 PC E07/MF E01 


147,895 PC E07/MF E01 


A03/MF AO1 





d Transport Code for Deto- 
150,466 PC A03/MF A01 


Preparative Techniques for Manufacture of 
Marine Dye Marker. 
N91-22097/0/GAR 151,127 PC A0Q3/MF A01 
MSRR-557 


Weak Max Flow Min Cut Pri 

AD-A235 381/1/GAR 
Neighted Uni- ional Similarities Problem with Least 

Abeohut le Value Metric Is NP-Hard. 

AD-A235 060/1/GAR 149,465 PC A02/MF A01 


MTL-TR-91-10 
Evaluation of Environmentally Aged Polymer/Composite 


Material by Ultrasonic Inspection. 
AD-A235 343/1/GAR 149,365 PC A03/MF A01 


MTR-90W00138 


149,469 PC A04/MF A01 





in the Acquisition Proc 


Overview of Security in 
PB91-198721/GAR 149,881 PC 5¢ A04/MF A01 
N91-22071/5/GAR 

Grid Generation About Complex Three-Dimensional Aircraft 


ey yo 
N91-22071/5/GAR 147,770 PC A03/MF A01 
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N91-22077/2/GAR 


Forces and Pressures Induced on Circular Plates by a 
Single Lifting Jet in Ground Effect. 
N91-22077/2/GAR 147,771 PC A0S/MF A01 


N91-22078/0/GAR 
Aerodynamic Parameter Studies and Sensitivity Analysis for 


Rotor Blades in Axial Flight. 

N91-22078/0/GAR 147,772 PC A03/MF A01 
N91-22079/8/GAR 

Power-on Performance Predictions for a Complete Generic 


Hypersonic Vehicle Configuration. 
N91-22079/8/GAR 151,053 PC A02/MF A01 


N91-22080/6/GAR 

Review of Near-Wall Reynolds-Stress. 

N91-22080/6/GAR 147,773 PC A04/MF A01 
N91-22083/0/GAR 


Multiaxis Thrust bear 7d Using Axisymmetric Nozzles and 
Postexit Vanes on an F/A-18 Configuration Vehicle. 
N91-22083/0/GAR 147,774 PC A03/MF A01 


N91-22084/8/GAR 


Numerical Flux Formulas for the Euler and Navier-Stokes 
Equations. 2: —* in Flux-Vector Splitti 
N91-22084/8/GAI 147,775 > A03/MF A01 


N91-22085/5/GAR 
Nonparallel instability of Supersonic and Hypersonic 


Boundary Layers. 

N91-22085/5/GAR 147,776 PC A04/MF A01 
N91-22086/3/GAR 

Effect of anak on Induced Drag. 

N91-22086/3/GAR 147,777 PC A03/MF A01 
N91-22087/1/GAR 


Leading-E Control Surface. 
N91-22087/1/GAR 


N91-22088/9/GAR 
Flow around a Store-Pylon Combination in a Curved Flow 
Field. 


N91-22088/9/GAR 147,779 PC AOS/MF A01 
N91-22089/7/GAR 


Investigation into the Extent and Effects of Spanwise Flow 
in the indary Layer of a Helicopter Rotor in Hover. 
N91-22089/7/GAR 147,780 PC A04/MF A01 


N91-22090/5/GAR 

Develop of a Grid-independ 
solver. 

N91-22090/5/GAR 
N91-22091/3/GAR 


Small-Scale Ex; 
N91-22091/3/ 


N91-22092/1/GAR 
 emae, of Thrust Vectoring by Navier-Stokes Solu- 


NO1.22092/1/GAR 147,783 PC A06/MF A01 
N91-22093/9/GAR 

Development of a Computer Technique for the ss seg of 

Transport Aircraft Flight Profile = Boom Signa’ 

N91-22093/9/GAR 7,784 PC OT / MF A01 
N91-22095/4/GAR 


Numerical Simulation of Swept 
N91-22095/4/GAR 


N91-22096/2/GAR 


Flight Test to Determine Feasibility of a Proposed Airborne 
Wake Vortex Detection Concept. 
N91-22096/2/GAR 147,786 PC A03/MF A01 


N91-22097/0/GAR 


Proposed Preparative Techniques for 
Marine Dye Marker. 
N91-22097/0/GAR 


N91-22098/8/GAR 
Airline Quality Rating. 
N91-22098/8/GAR 

N91-22099/6/GAR 
Human Factors Relating to Escape and Survival from Heli- 


copters Ditching in Water. 
151,160 PC A06/MF A01 


147,778 PC A06/MF A01 





it Approximate Riemann- 


147,781 PC A11/MF A02 


riments in Stovi oo Effec 
AR 7,782 PC AG3/MF A01 


-Win 
ie PC A04/MF A01 


Manufacture of 


151,127 PC A03/MF A01 


151,120 PC A07/MF A01 


N91-22099/6/GAR 
N91-22100/2/GAR 

Flight Service Automation a (FSAS) Model 1 Full Ca- 

oatiy (M1FC) Operational Test and Evaluation (OT/E)/In- 

tegration Test Report. 

N91-22100/2/GAR 151,121 
N91-22101/0/GAR 

Air Traffic Control Memory: A Field Survey. 

N91-22101/0/GAR 151,122 PC A04/MF A01 
N91-22102/8/GAR 

Traffic Alert and Collision Avoidance System (TCAS): Cock- 
pit Display «hide og Information (CDT!) Investigation. Phase 


1: Feasibility 
N91-22102/8/GA 151,123 PC AOS/MF A01 
N91-22105/1/GAR 


Unsteady Aerodynamics of Slender Wings. 
N91-22105/1/GAR 147, 
(Order as N91-22104/4/GAR, PC A07/MF not) 


N91-22106/9/GAR 
> _ Effects and Applications to High Perform- 


ince Aircr. 
NO1-22106/8/GAR 
(Order as N91-22104/4/GAR, PC Ao7/Me Mon 


VOL. 91, No. 18 


PC A03/MF A01 


OR-56 


N91-22107/7/GAR 
Oscillatory Test Techniques. 
N91-22107/7/GAR 
(Order as N91-22104/4/GAR, PC Ao7/ME "ior 
N91-22108/5/GAR 
Amplitude Oscillations. 
N91-22108/5/GAR 
(Order as N91-22104/4/GAR, PC Ao7/ME on 
N91-22109/3/GAR 


Oscillatory Data for Typical Configurations. 
N91-22109/3/GAR 
(Order as N91-22104/4/GAR, PC Ao7/ME Fo 
N91-22110/1/GAR 


Vortex Control. 


Forebody 
N91-22110/1 /GAR 
(Order as N91-22104/4/GAR, PC A07/ME Mon 
N91-22111/9/GAR 


Determination of the Effects of Heating on Modal Charac- 
teristics of = Aluminum Plate with Application to Hyper- 


sonic Vehicl 

N91-221 11/9/GAR 149,439 PC A03/MF A01 
N91-22113/5/GAR 

Recent Advances in Approximation Concepts for Optimum 


Structural ign. 
N91-22113/5/GAR 147,812 PC A0Q3/MF A01 
N91-22116/8/GAR 


Analysis of Structural Response Data Using Discrete Modal 
Filters. 


N91-22116/8/GAR 147,813 PC AQ5/MF A01 
N91-22117/6/GAR 
Automated Flight Test Management System. 
N91-22117/6/GAR 147,838 PC A03/MF A01 
N91-22118/4/GAR 
herative Procedure for the Design of Sree oneene 3- 
at Subsonic and Supersonic 
oun by beans ofa Higher-Order Panel Method. 
N91-22118/4/GAR 147,791 PC A03/MF A01 
N91-22119/2/GAR 
Preliminary oe Design of Light Aircraft. 
N91-22119/2/GA 147,814 PC A06/MF A01 
N91-22120/0/GAR 
Quantitative Inv 
Effects in a Coaxial 
N91-22120/0/GAR 
N91-22121/8/GAR 
Evaluation of on-Board Hydi 
High-Speed Aircraft. 
N91-22121/8/GAR 
N91-22126/7/GAR 
Application of Mixing-Controlled Combustion Models to Gas 


Turbine Combustors. 
148,548 PC A03/MF A01 





ition into the Aer 
— Rotor 
147,792 


namic Coupling 
item. 
PC ‘A04/MF A01 





gen Storage Methods F or 


147,815 PC AOS/MF A01 


N91-22126/7/GAR 
N91-22127/5/GAR 
Robust Integrated Autopilot/Autothrottle Design Using Con- 


strained Parameter Optimization. 
N91-22127/5/GAR 147,831 PC A10/MF A02 


N91-22131/7/GAR 
Research Flight-Control System Development for the F-18 


High alpha Research Vehicle 
N91-22131/7/GAR 147,832 PC A03/MF A01 


N91-22132/5/GAR 
ignal Blending in Control Syst Ss HI i 
N91-22132/5/GAR 147,833 PC A04/MF AC1 
N91-22133/3/GAR 
Pg Suppression of an Aircraft Wing Using a Control Sur- 
lace. 


N91-22133/3/GAR 147,834 PC A07/MF A0O1 
N91-22134/1/GAR 

Assessment of High Pressure and Variable Pressure Actu- 

ation Systems by Mathematical Modelling. 

N91-22134/1/GAR 147,816 PC AOS/MF A01 
N91-22135/8/GAR 

Life Extending Control: A Concept Paper. 

N91-22135/8/GAR 147.895 PC A03/MF A01 
N91-22136/6/GAR 

Aerothermodynamic Design Appraisal of Noise Suppressors 

for F/A-18 Engine Run-Up Facilities at RAAF Williamtown. 

N91-22136/6/GAR 147,793 PC A04/MF A01 
i Seine 

Vision-21: Space Travel for the Next Millennium. 

N91 Oa SO/O/OAR 151,092 PC A25/MF A04 
N91-22140/8/GAR 

Exotic Power and Propulsion Concepts. 

N91-22140/8/GAR 

(Order as N91-22139/0/GAR, PC A2s/Mie i} ron 

N91-22141/6/GAR 

Industrializing the Near-Earth id 

Human Activities in Space in the Latter tient of the 21ST 


Century. 
N91-22141/6/GAR 150,905 
(Order as N91-22139/0/GAR, PC A25/MF A04) 








N91-22142/4/GAR 


Proposal for a Remotely Manned Space Station. 
N91-22142/4/GAR 
(Order as N91-22139/0/GAR, PC A25/MF PAod) 
N91-22143/2/GAR 


Advanced Interdisciplinary Technologies. 


N91-22143/2/GAR 151,093 
(Order as N91-22139/0/GAR, PC A25/MF A04) 
N91-22144/0/GAR 

Ultra High Tem — Particle Bed Reactor Design. 

N91- 22444/0/ 48,553 
(Order as N91-22139/0/GAR, PC A25/MF A04) 
N91-22145/7/GAR 

Liquid Annular al System (LARS) Propulsion. 

N91-22145/7/GAR 18,554 

(Order as N91-22139/0/GAR, PC A25/MF A04) 
N91-22146/5/GAR 

Nuclear Thermal Rockets Using Indigenous Extraterrestrial 

Propeliants. 

N91-22146/5/GAR 

(Order as N91-22139/0/GAR, PC A25/ME hoa) 
pr ate 

Approach to Space Power. 

No1.22147/3/0AR 

Order as N91-22139/0/GAR, PC A25/ME eA08) 
N91-22148/1/GAR 

NASA-Lewis Program on _— Energy for Space Power 

and Propulsion, 1958-1978 

N91-22148/1/GAR 557 

(Order as N91-22139/0/GAR, PC A2s/ME 04) 
N91-22149/9/GAR 

oy and Envirc | Ci 

tions of Fusion Energy. 

N91-22149/9/GAR 

(Order as N91-22139/0/GAR, PC A2s/ME *s0a) 
N91-22150/7/GAR 
—_ Control Requirements for Various Solar Sail Mis- 


N91-22150/7/GAR 
(Order as N91-22139/0/GAR, PC A2S/ME, roy 
N91-22151/5/GAR 
Pulsed Plasmoid Electric Propulsion. 
N91-22151/5/GAR 148,541 
(Order as N91-22139/0/GAR, PC A25/MF pov 
N91-22152/3/GAR 
Laser Driven Launch Vehicles for Continuous Access to 


Space. 
N91-22152/3/GAR 150,9. 
(Order as N91-22139/0/GAR, PC A25/MF Aa) 
N91-22153/1/GAR 
Use of Magnetic Sails for Advanced Exploration ae > 
N91-22153/1/GAR 148,5 
(Order as N91-22139/0/GAR, PC A25/MF s04) 
N91-22154/9/GAR 
Comparison of Super-High-Energy-Propulsion-Systems 
Based on Metallic Hydrogen Propellant for ES to LEO 
Space Transportation. 
N91-22154/9/GAR 
Order as N91-22139/0/GAR, PC A25/ME *K04) 
N91-22155/6/GAR 
21ST Century Pr 
N91-22155/6/GA 
(Order as N91-22139/0/GAR, PC A2s/ME *A04) 
N91-22156/4/GAR 
Laser-Boosted * Technology Demonstrator. 
N91-22156/4/GAR 148, 
(Order as N91-22139/0/GAR, PC A25/MF 04) 
N91-22157/2/GAR 
Ground-to-Orbit Laser Propulsion: Advanced Applications. 
N91-22157/2/GAR 148,542 
(Order as N91-22139/0/GAR, PC A25/MF ‘A04) 
N91-22158/0/GAR 
Momentum Harvesting Techniques for Solar ares’ Travel. 
N91-22158/0/GAR 
(Order as N91-22139/0/GAR, PC A25/ ME ‘A04) 
N91-22159/8/GAR 
Centauri Project: Manned Interstellar Travel. 
N91-22159/8/GAR 877 
Order as N91-22139/0/GAR, PC A25/ME “N08 


e1-22100/6/GAR 





on Space Applica- 


sion. 





and | Regarding the Possibilities for 

- Lim tations to Practical Interstellar Travel. 
N91-22160/6/GAR 878 
(Order as N91-22139/0/GAR, PC A2s/MF A ‘A04) 


N91-22161/4/GAR 
Exploring the Notion of Space Coupling Propulsion. 
N91-22161/4/GAR 48, 
(Order as N91-22139/0/GAR, PC A25/MF 04) 
N91-22162/2/GAR 
Achievable Space Elevators for Space Transportation and 
Starship Acceleration. 
N91-22162/2/GAR 150,94 
(Order as N91-22139/0/GAR, PC A25/MF ho’) 
N91-22163/0/GAR 
Reactionless Propulsion Using Tethers. 
N91-22163/0/GAR 148,579 
(Order as N91-22139/0/GAR, PC A25/MF A04) 
N91-22164/8/GAR 
Exploration of Planetesimals by a Tripartite Tethered 
Spacecratt. 
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N91-22164/8/GAR 150,90: 
(Order as N91-22139/0/GAR, PC A25/MF ro 


N91-22165/5/GAR 


Space-Based Seti. 
N91-22165/5/GAR 
(Order as N91-22139/0/GAR, PC A2s/MEs re 
N91-22166/3/GAR 
Spaceport Operations for Deep Space Missions. 
NO1.20166/6/GAR 
as N91-22139/0/GAR, PC A25/MF F Ao4) 
N91-22167/1/GAR 
Mini-Rovers for Mars Explorations. 
N91-22167/1/GAR 150,908 
(Order as N91-22139/0/GAR, PC A25/MF A04) 
N91-22168/9/GAR 
Advanced Spacecraft: What Will They Look Like and W 
N91-22168/9/GAR 151, 
(Order as N91-22139/0/GAR, PC A25/MF 04) 
N91-22169/7/GAR 
Unusual Spacecraft Materials. 
N91-22169/7/GAR 151,0: 
(onder as N91-22139/0/GAR, PC A25/MF oa) 
N91-22170/5/GAR 
MALEO: Mcdular Assembly in Low Earth Orbit. A Strategy 
for an IOC Lunar Base. 
N91-22170/5/GAR 150,88 
(Order as N91-22139/0/GAR, PC A25/MF 04) 
N91-22171/3/GAR 
Design Strategies for the International Space University’s 
Variable Gravity Research Facility. 
N91-22171/3/GAR 150,94 
(Order as N91-22139/0/GAR, PC A25/MF 04) 
N91-22172/1/GAR 
Comparison of Microwave Versus Direct Solar Heating for 
Lunar Brick Production. 
N91-22172/1/GAR 150,909 
(Order as N91-22139/0/GAR, PC A25/MF A04) 
N91-22173/9/GAR 
arene Design for Microgravity and Gravity Installa- 
tio! 


NOT. -22173/9/GAR 149,553 
(Order as N91-22139/0/GAR, PC A25/MF A04) 
N91-22174/7/GAR 
Low-Temperature Plasma Technology as Part of a Closed- 
Loop Resource Management System. 
N91-22174/7/GAR 
(Order as N91-22139/0/GAR, PC A2s/ME Noa) 
N91-22175/4/GAR 
Characterization of Blood Drawn Rapidly for Use in Blood 
Volume Expansion Studies: An Animal Model for Simulated 
Weightlessness. 
N91-22175/4/GAR 149,779 
(Order as N91-22139/0/GAR, PC A25/MF A04) 
N91-22176/2/GAR 
Theory of an Auto-Resonant Field Emission Cathode Rela- 
— Electron Accelerator for High Efficiency Microwave 
‘0 Direct Current Power Conversion. 
Not -22176/2/GAR 
(Order as N91-22139/0/GAR, PC Aas} rv 
N91-22177/0/GAR 
Natural Vacuum Electronics. 
N91-22177/0/GAR 
(Order as N91-22139/0/GAR, PC A25/ Mi; Noa) 
N91-22178/8/GAR 
Polar Lunar Power Ring: Propulsion Energy Resource. 
N91-22178/8/GAR 150,910 
(Order as N91-22139/0/GAR, PC A25/MF A04) 
N91-22179/6/GAR 
Applications of Thin Film Technology Toward a Low-Mass 
Solar Power Satellite. 
N91-22179/6/GAR 151,0: 
(Order as N91-22139/0/GAR, PC A25/MF oa) 
N91-22180/4/GAR 
Planetary Materials and Resource Utilization: An Interdisci- 
plinary Engineering Design Course at Michigan Technologi- 
cal University. 
N91-22180/4/GAR 150,9 
(Order as N91-22139/0/GAR, PC A25/MF 04) 
N91-22181/2/GAR 
— Applied for Earth Protection from Asteroid Colli- 


NOt -22181/2/GAR 151,09. 
(Order as N91-22139/0/GAR, PC A25/MF Moa) 
N91-22182/0/GAR 
Report of the Advisory Committee on the Future of the US 


Space Program. 
N91-22182/0/GAR 150,882 PC A04/MF A01 
N91-22183/8/GAR 


Space Physics Missions Handbook. 

N91-22183/8/GAR 150,883 PC A13/MF A02 
P+ ee 

Recovery and Reuse of a Rocket Launcher. 

N9t.22167/9/GA AR 150,942 PC A09/MF A01 
N91-22188/7/GAR 

Space rug: An Orbital Transfer Vehicle. 
N91-22188/7/GAR 151,060 PC A04/MF A01 


N91-22189/5/GAR 


Ground Data Systems for Spacecraft Control. 
N91-22189/5/GAR 150,943 PC A99/MF A04 


N91-22190/3/GAR 
> oe for Ground Data System Develop- 
N91- 20190/3/GARi 
(Order as N91-22189/5/GAR, PC A9o/MF FP A04) 
N91-22191/1/GAR 
High Availability Control System Architecture. 
N91-22191/1/GAR 150,945 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22192/9/GAR 
< the —— Segment to Provide Optimum Service 
Nor 22192/9/GAR 150,946 
(Order as N91-22189/5/GAR, PC A99/MF A04) 


N91-22193/7/GAR 
Distributed C 


Spacecraft Operations 
N91-22193/7/GAR 
(Order 





for a Multimission 
wa Conel Center. 
150,94 
as N91-22189/5/GAR, PC A99/MF pov 
N91-22194/5/GAR 


SCOS: A Configurable Infrastructure for the Control of 

Spacecraft Using Packets. 

N91-22194/5/GAR 150,948 
(Order as N91-22189/5/GAR, PC A99/MF A04) 

yy ten 


Flight Mission Control for Multiple Spacecraft. 
NOW 22198/2/GaR 
Order as N91-22189/5/GAR, PC ASO/ME A on) 
N91-22196/0/GAR 
} a ~gaa Software for the Brazilian Complete Space 
N91-22196/0/GAR 150,950 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22197/8/GAR 
Dedicated Control System: A Case Sate ofa 
High Reliability Spacecraft Control System. 
NGT22187/8)GAR 
(Order as N91-22189/5/GAR, PC ASO/MEs 04) 
N91-22198/6/GAR 
T Processi = ow Software for the Bra- 
zilian Complete = es 
N91-22198/6/GAR 150,952 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
ype one 
lomated ay oe Control Implementation for Usingen 
(red. Republic of Germany) SCC. 
N91-22199/4/GAR 
(Order as N91-22189/5/GAR, PC ASO/ME s hoa) 
N91- heme 


‘ound Data [aan for Akebono (EXOS-D) Satellite. 


New 
NOT-22200/0/ GAR 
(Order as N91-22189/5/GAR, PC A99/MF ‘A04) 
N91- myn se 
Topex Ground Data System. 
N91-22201/ Bf GAR 150,9. 
(Order as N91-22189/5/GAR, PC A99/MF ron 
N91-22202/6/GAR 


patentee A Distributed Ground Control System for 
jeostationary Satellite Positioning. 
Nov-22202/6/GAR 150,956 
(Order as N91-22189/5/GAR, PC A99/MF A04) 


N91-22203/4/GAR 
Satellite Control System Nucleus for the Brazilian Complete 
Space Mission. 
N91-22203/4/GAR 150,95. 
(Order as N91-22189/5/GAR, PC A99/MF oa) 
N91-22204/2/GAR 
Architecture of the SAX-OCC: A Control Centre for a Scien- 
tific Satellite 
N91- 22204/2/GAR 150,958 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22205/9/GAR 
Hermes Flight Control Center: Definition Status. 
N91-22205/9/GAR 150,959 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22206/7/GAR 
= and Interest of saa epee in Data Processing 
lor Space Control 
N91-22206/7/GAR 150,960 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22207/5/GAR 


Satellite Control Center for 2000 and Beyond. 
N91-22207/5/GAR 150,961 
(Order as N91-22189/5/GAR, PC A99/MF A04) 


N91-22208/3/GAR 


Future Mission Control Center: An Operative Scenario. 
N91-22208/3/GAR 50,962 
(Order as N91-22189/5/GAR, PC A99/MF A04) 


N91-22209/1/GAR 
eS Gometiere Connie) oi Bo Been 
lecture Between Control F: 


Commu 
N91 22208/1/GAR M50. 963 
(Order as N91-22189/5/GAR, PC A99/MF A04) 


N91-22229/9/GAR 


N91-22210/9/GAR 


JEM Ground Control System. 
N91-22210/9/GAR 150,964 
(Order as N91-22189/5/GAR, PC A99/MF A04) 


N91-22211/7/GAR 
ESA Polar Platform Ground Segment: An Anglo-Norwegian 
Perspective. 
N91-22211/7/GAR 
(Order as N91-22189/5/GAR, PC Asem; hoa) 
N91-22212/5/GAR 
pny to the Session on Communications, Network, and 
Station Control. 
N91-22212/5/GAR 
(Order as N91-22189/5/GAR, PC ASO/ME, ron 
N91-22213/3/GAR 
pene ye wy Centre Interface Organisation in the Eutel- 
sat 2 a, So System. 
Not -22213/3, 150,96: 
Order as N91-22189/5/GAR, PC A99/MF ron 
N91-22214/1/GAR 


Antenna M: Soft for the Bi 





Satellite: Im- 
plementation and 
N91-22214/1/GAR 150,968 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22215/8/GAR 
— Station and Product Generation Control for ERS- 
No1-2221 5/8/GAR 150,969 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22216/6/GAR 
GASCON: Local and Remote Monitoring of Ground Sta- 
tions Equipments. 
N91-22216/6/GAR 
(Order as N91-22189/5/GAR, PC ASO/ME s AoA) 
N91-22217/4/GAR 
Ground Communication toe 4 (GCF) Upgrade Task for 
the NASA Deep Network. 
N91-22217/4/GA\ 150,9 
(Order as N91-22189/5/GAR, PC A99/MF AoA) 
= pric 


Network M oring and Analysis Expert System. 
N91 32018) 2/GA 72 
(Order as N91-22189/5/GAR, PC A99/MF ‘A04) 
N91-22219/0/GAR 
Internal Communications for the Control Centres. 
N91-22219/0/GAR 
(Order as N91-22189/5/GAR, PC A99/MF 4) 
N91-22220/8/GAR 


Type 1 Space Operations and Data System (SODS) Con- 
jt. 


cep 
N91-22220/8/GAR 
(Order as N91-22189/5/GAR, PC ASe/ME A hoa) 
N91-22221/6/GAR 
Second pasting oo and a Relay Satellite System (TDRSS) 
Ground Terminal 
N91- Bee eIGAA 150,9. 
(Order as N91-22189/5/GAR, PC A99/MF rey 
N91-22222/4/GAR 
—— Platform Planning System: An Application of a Re- 
jeasoning Planning Shell. 
N91 Nova2ese/4/GaR 150,884 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22223/2/GAR 
Ground Data System eee Allocation Planning to Sup- 
port Mission Mana: 
N91-22223/2/GAR 
(Order as N91-22189/5/GAR, PC ASO/MF F aod) 
“a Sates ool 
‘ogravity E: int Design. 
NOT oo224/0/ aR 
(Order as N91-22189/5/GAR, PC A99/ ME ‘aoa) 
N91-22225/7/GAR 
— Towards a New Generation of Mission Planning 


System 
NO1-22225/7/GAR 150,886 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22226/5/GAR 
—— Planning Systems for Scientific and Remote Sens- 
Satellites: A Comparative Analysis. 
N 1-22226/5/GAR 150,887 
(Order as N91-22183/5/GAR, PC A99/MF A04) 
N91-22227/3/GAR 
Ground Based Expert System for Hermes Orbital Oper- 
ations Planning. 
N91-22227/3/GAR 150,976 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22228/1/GAR 
pe eet and Short-Term Planning of X and gamma 
Observations on Board the Earth Satellites. 
N91-22228/1/GAR 
(Order as N91-22189/5/GAR, PC ASO/ME | Ao) 
N91-22229/9/GAR 
Flight o- During Investigations on Board Specialized 
Space Mi ty ‘Gamma’ Project. 
No1.22289/9/GAR 150,977 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
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N91-22230/7/GAR 
A tic Ri truction of 3-Dimensional Scenes for 
Mars Rover Operations. 
N91-22230/7/GAR 150,9 
(Order as N91-22189/5/GAR, PC A99/MF hot) 


N91-22231/5/GAR 
nn des Prises de Vue SPOY (SPOY Image Orga- 


tion). 
NOt -22231/5/GAR 
(Order as N91-22189/5/GAR, PC A9O/MF J aos) 





N91-22232/3/GAR 


Rosat Mission Planni 
N91-22232/3/GAR 
(Order as N91-22189/5/GAR, PC ASO/MF FA04) 


N91-22233/1/GAR 
Columbus APM Centre Flexible and Efficient Engineering 
Support. 
N91-22233/1/GAR 150,9. 
(Order as N91-22189/5/GAR, PC A99/MF roy 
N91-22234/9/GAR 
influence on Spacecraft Sores Systems of Evolving O/B 
Technology and Standards 
N91-22234/9/GAR 151,061 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22235/6/GAR 
Ground Systems for Handling Packet Telemetry and Com- 
mands: A Case Study, the Eureca Mission. 
N91-22235/6/GAR 
(Order as N91-22189/5/GAR, PC Age/MF i A04) 
N91-22236/4/GAR f 
Future Operations for Space Mission Command and Con- 
trol. 
N91-22236/4/GAR 
(Order as N91-22189/5/GAR, PC Age/Mir | ron 
N91-22237/2/GAR 
European Space Agency Standard for Space Packet Man- 
agement. 
N91-22237/2/GAR 
(Order as N91-22189/5/GAR, PC Ago/ME | hos) 
N91-22238/0/GAR 
MARS: A Generic Mission Planning Tool. 
N91-22238/0/GAR 150,8: 
(Order as N91-22189/5/GAR, PC A99/MF ho) 
N91-22239/8/GAR 
Application he CCSDS Recommendations to Ariane 5 and 
Hermes Grou ments. 
N91- 32290/8/GAR 150,98. 
(Order as N91-22189/5/GAR, PC A99/MF hoa) 
N91-22240/6/GAR 


NAIADE: Une Application Pilote en Ada des Recommenda- 
tions CCSDS ‘SFDU’ (NAIADE: A Prototype Application in 
Ada of the CCSDS Recommendations Concerning ‘SFDU’). 
N91-22240/6/GAR 150,983 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22241/4/GAR 
Application of Timed Petri Nets to a Operations Analysis: 
The Aristoteles _— Concep' 
N91-22241/4/GAR 
(Order as N91-22189/5/GAR, PC ASo/ME ‘a04) 
N91-22242/2/GAR 
Possible Architecture of a Distrib 
utive for Space Applications. 
N91-22242/2/GAR 150,984 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22243/0/GAR 
Spacecraft Autonomy Concept Validation by Simulation: A 
Feasibility Assessment. 
N91-22243/0/GAR 
(Order as N91-22189/5/GAR, PC ASe/ME ror 
N91-22244/8/GAR 
Columbus Generic Element Management and Planning 
ncept. 
N91-22244/8/GAR 150,891 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22245/5/GAR 
Se -Based Systems for Spacecraft Control: Keynote 
ddi 
N91-22245/5/GAR 
(Order as N91-22189/5/GAR, PC ASo/Mi f hoa) 
N91-22246/3/GAR 
Shell Concept to Ease the D 





d Hard Real-Time Exec- 





lop it of Knowledge- 
Based Systems for Spacecraft Control. 
N91-22246/3/GAR 
(Order as N91-22189/5/GAR, PC ASO/MF i hod) 
N91-22247/1/GAR 


Monitoring Shuttle Electrical Systems Using Artificial Neural 
Networks. 
N91 1122047/1/GAR 150,988 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22248/9/GAR 
Multi-Threaded Procedural Reasoning in Real-Time Health 
Monitoring of Manned Spacecraft Systems. 
N91-22248/9/GAR 
(Order as N91-22189/5/GAR, PC ASO/ME P Add) 
N91-22249/7/GAR 
Knowledge Based Framework for Man-System Interaction 
in Space Control Centres. 
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N91-22249/7/GAR 150,990 
(Order as N91-22189/5/GAR, PC A99/MF A04) 


N91-22250/5/GAR 
forte of Knowledge-Based System to Spacecraft 


Monitoring. 
N91 tt 5/GAR 
(Order 


as N91-22189/5/GAR, PC ASO/ME | 404) 
N91-22251/3/GAR 
fonete an Operational Fault Isolation oe System for 
French Telecommunication Satellite Telecom 2 
N91-22251/3/GAR 150,99: 
(Order as N91-22189/5/GAR, PC A99/MF roy 
N91-22252/1/GAR 
SATEXPERT: An aon Systems Network for Automatic 
Spacecraft Contro! 
N91-22252/1/ Gar 150,993 
der as N91-22189/5/GAR, PC A99/MF A04) 
N91-22253/9/GAR 


Expert Operator's Associate: An Expert System for Space- 

craft Control. 

N91-22253/9/GAR 150,994 
(Order as N91-22189/5/GAR, PC A99/MF A04) 


N91-22254/7/GAR 
Hy wy for the Application of Knowledge Based Systems 
~ en gegam and Execution of Spacecraft Operations 
} oath 
N91-22254/7/GAR 
(Order as N91-22189/5/GAR, PC ASO/ME } hoa) 
N91-22255/4/GAR 
a tad Systems Support for Mission Operations Auto- 
Notz -22255/4/GAR 150,996 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22256/2/GAR 





MARVEL: A Ki Productivity Enh 

Tool for Real-Time Thats and Multi-Subsystem 

Spacecraft Operations. 

N91-22256/2/GAR 

(Order as N91-22189/5/GAR, PC ASO/ME, rn 
N91-22257/0/GAR 

Systeme Expert de nostic de Pannes de Satellite 

Geostationnaire (exper ystem for Geostationary Orbit 

Satellite Breakdown Analysis). 

N91-22257/0/GAR 150,998 
as N91-22189/5/GAR, PC A99/MF A04) 
N91-22258/8/GAR 

ESSOPE: Expert System for Spacecraft Operations Plan- 

ning and Execution. 

N91-22258/8/GAR 150,89. 
Order as N91-22189/5/GAR, PC A99/MF hoa) 
N91-22259/6/GAR 


User Requirements Determination and Their Implementa- 
tion for Ground Data Systems for Spacecraft Control: Key- 


note Address. 
N91-22259/6/GAR 
(Order as N91-22189/5/GAR, PC ASO/ME | hoe) 
N91-22260/4/GAR 
Alternative Life Cycle Models for Spacecraft Mission Oper- 
ations Software ars 
N91-22260/4/GAR 
(Order as N91-22189/5/GAR, PC ASo/ME ‘hoa) 
N91-22261/2/GAR 
Ulysses Spacecraft Control and Monitoring Software. 
N91-22261 /2/GAR 151,001 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22262/0/GAR 
peerage of Spacecraft Control System User Require- 
s and Effects on Development Methodol —_. 
NOt. 50262/0/ GAR $1,002 
(Order as N91-22189/5/GAR, PC A99/ MF A04) 
091-22263/6/GAR 


orate Control Systems. 
N91-22263/8/GAR 151,00. 
(Order as N91-22189/5/GAR, PC A99/MF oa) 
N91-22264/6/GAR 
Requirements on —_ Systems of Columbus Logistics and 
Engineering Su; 
N91-22264/6/GAR ~ 151,004 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22265/3/GAR 
Workstation Technology for Engi ing Mission Operations 
at the Jet Soy ena Laboratory. 
Not -22265/3/GAR 
(Order as N91-22189/5/GAR, PC ASO/ME ‘aoa) 
N91-22266/1/GAR 
Object Oriented Programming in MMI: A Software Tool for 
Analysis and Planification of a Radar Imaging — 
N91-22266/1/GAR 
(Order as N91-22189/5/GAR, PC A90/ME ‘hoa 
N91-22267/9/GAR 
Operations at Time for a New Paradigm. 
N91-22267/9/ 147,725 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22268/7/GAR 


Possible Use of Reliability and Safety Analyses from Other 
Technologies. 





for the Implementation of Space- 





N91-22268/7/GAR 151,098 
(Order as N91-22189/5/GAR, PC A99/MF A04) 


N91-22269/5/GAR 
oo in See | for Manned Mission Control: A Classifi- 
No 1-22269/5/GA 
(Order as N91-22189/5/GAR, PC ASo/ME ‘0a 

N91-22270/3/GAR 


in of Error LS ag interfaces. 
N91- 02270/3/GAR 
(Order as N91-22189/5/GAR, PC ASM ‘hoa) 


N91-22271/1/GAR 
meee ER a Soft hy — E Databank for 
Software Ri ee , Development, and Assessment. 
N91-22271/1/GA 148,646 
(Order as N91-22189/5/GAR, PC A99/MF. A04) 
N91-22272/9/GAR 
FIABAI: A Knowledge Based System for the Evaluation of 
pe | ears Availability ry Complex Computer Architec- 
NOt -22272/ 9/GAR 151,009 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22273/7/GAR 
Distributed Voice Le ed for the Large Screen Display in 


the Mission Control 
N91 -22273/7/GAR 
as N91-22189/5/GAR, PC ASo/ME ‘oa 





N91-22274/5/GAR 
Generic M Management. 
N91-22274/5/GAR 151,011 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22275/2/GAR 
Use of Twin-Screen-Based WIMPS in Spacecraft Control 
N91-22275/2/GAR 51, 012 
(Order as N91-22189/5/GAR, PC A90/MF A04) 
N91-22276/0/GAR 
Workstation Technology and MMI Techni for the Eutel- 
sat 2 Telemetry, Command and Ranging ; 
N91-22276/0/GAR 151,013 
(Order as N91-22189/5/GAR, PC A99/MF A04) 





N91-22277/8/GAR 
Information Visualization Techniques in a Multi-Mission Op- 
erations Environment. 
N91-22277/8/GAR 
(Order as N91-22189/5/GAR, PC ASO/ME ‘h0a) 
N91-22278/6/GAR 


oo Tool for Operational Procedure: Creation and 
Utilizatio’ 
N91-22278/6/GAR 51,015 
(Order as N91-22189/5/GAR, PC ASO/ME A04) 
N91-22279/4/GAR 


Transportable Applications Environment (TAE) Plus: A User 
Interface Development and Management System. 
N91-22279/4/GAR 148,64 
(Order as N91-22189/5/GAR, PC A99/MF ror 
N91-22280/2/GAR 


Multi-Misssion Spacecraft Planning and Control Process: 
Multi-Mission Sequence of Events. 
N91-22280/2/GAR 

(Order as N91-22189/5/GAR, PC ASo/ME ‘oa 


N91-22281/0/GAR 
pempry ee oe ee —_ Aspects of Workstations for 
N91-22281/0/GAR 51,017 
(Order as N91-22189/5/GAR, PC A9/MF A04) 
N91-22282/8/GAR 
Covaene a Se Tool for Space-Sta- 
n-Era Application: 
NO1-22280/8/GAR 
(Order as N91-22189/5/GAR, PC ASO/ME ‘h08) 
N91-22283/6/GAR 


SCOS Man- rey Interface Project. 
N91-22283/6/GAR 51,019 
(Order as N91-22189/5/GAR, PC A99/ME A04) 


N91-22284/4/GAR 
MSCC Console rei Project. 
N91-22284/4/GAR 
(Order as N91-22189/5/GAR, PC A9o/ME ‘aoa 
N91-22285/1/GAR 


Computer Dialogue Techniques for Satellite Operations. 
N91-22285/1/GAR 151,021 
Order as N91-22189/5/GAR, PC A99/MF A04) 


N91-22286/9/GAR 
sa of Databases in Ground Data Systems for Spacecraft 
N91 2286/9/GAR ‘51,022 
(Order as N91-22189/5/GAR, PC A9o/ME A04) 

N91-22287/7/GAR 


Configurable Spacecraft Control Systems. 
N91-22287/7/GAR 151,023 
(Order as N91-22189/5/GAR, PC A99/MF A04) 


N91-22288/5/GAR 
Distributed Database Design for Multi-Control Centre Sys- 


tems. 
N91-22288/5/GAR 151,024 





NTIS ORDER/REPORT NUMBER INDEX 


(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22289/3/GAR 
Base de Donnees Geographiques pour Centres de Controle 
et de ‘Viseion (Geographic Data Bases for Mission Control 
fers). 
N91-22289/3/GAR 
(Order as N91-22189/5/GAR, PC ASO/ME ‘soa 
a 1/GAR 
SOC Spacecraft Performance Evaluation System (SPES). 
NOT. 22290/1/GAR 51,026 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22291/9/GAR 


Keynote Address: The Implications of Telescience. 
N91-22291/9/GAR 


48,588 
(Order as N91-22189/5/GAR, PC Aso/Mie A04) 
N91-22292/7/GAR 
Telesci Testbeddi Technical and Operational Re- 
quirements for an International Capability. 
N91-22292/7/GAR 51,02. 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22293/5/GAR 
Telescience: A Scientist's Dream or an Operational Night- 
mare. 
N91-22293/5/GAR 
(Order as N91-22189/5/GAR, PC ASo/ME ‘oa 
N91-22294/3/GAR 
Transportable Payload Operations Control Center. 
N91-22294/3/GAR 
(Order as N91-22189/5/GAR, PC Aso/Me ‘aoa) 
N91-22295/0/GAR 
Design of the SAX Scientific om Archive for a Quick Look 
at the Rotational Control Centr 
N91-22295/0/GAR 151,030 
(Order as N91-22189/5/GAR, PC A99/MF A04) 
N91-22296/8/GAR 
Ground Communications for the in-Orbit Infrastructure. 
N91-22296/8/GAR 151, 
. (Order as N91-22189/5/GAR, PC A99/MF soa) 
N91-22297/6/GAR 
a Experi I ion and Evaluation Exer- 














N91.22297/6/GAR 151,03. 
(Order as N91-22189/5/GAR, PC A99/MF Moa 
N91-22298/4/GAR 
Telescience Testbed Result for Japanese Experiment 
jule. 
N91-22298/4/GAR 
(Order as N91-22189/5/GAR, PC ASO/MF ‘aoa 
N91-22299/2/GAR 
High Rate eae for the Spacelab D-2 Mission. 


N91-22299/2 151,034 
(Onder as N91-22189/5/GAR, PC A99/MF A04) 
N91-22300/8/GAR 


System for Information Processing and Executing Calcula- 
tional — for Ballistic and Navigation Support of Space- 


craft Missio! 
N91-22300/8/GAR 035 
(Order as N91-22189/5/GAR, PC ASo/MF ‘A04) 
N91-22301/6/GAR 
Making Telescience Possible: An Analysis of the Use of 
Standard Techniques to Reduce User Efforts. 
N91-22301/6/GAR 036 
(Order as N91-22189/5/GAR, PC ASo/ME ‘aoa) 
N91-22303/2/GAR 
RSRM Top Hat Cover Simulator Lightning Test, Volume 1. 
N91-22303/2/GAR 148,565 PC A03/MF A01 
N91-22304/0/GAR 
RSRM Top Hat Cover Simulator bs gy Bl Test, Volume 2. 
Appendix A: Resistance M rts. B: Light- 


ning Test Data Plots. 

N91-22304/0/GAR 148,566 PC A07/MF A01 
N91-22305/7/GAR 

Nasa Future Mission Needs and Benefits of Controls-Struc- 


tures Interaction Technology. 
N91-22305/7/GAR 150,893 PC A03/MF A01 


N91-22306/5/GAR 
Conceptual Design of a Multiple Cable Crane for Planetary 


Surface Operations. 
N91 *22306/5/GAR 150,913 PC A03/MF A01 
N91-22307/3/GAR 
Fourth NASA Workshop on Computational Control of Flexi- 
ble Aerospace Systems, Part 1. 
N91-22307/3/GAR PC A20/MF A03 
N91-22308/1/GAR 
illover, Nonlinearity, and Flexible Structures. 
N91-22308/1/GAR 
(Order as N91-22307/3/GAR, PC A20/ME, 03) 
N91-22309/9/GAR 
Stabilization of Large Space Structures by Linear Reluc- 
tance Actuators. 
N91-22309/9/GAR 
(Order as N91-22307/3/GAR, PC A20/Me ‘n03) 
N91-22310/7/GAR 
Optimal Control of | cre with Capacity: Related Noises. 
N91-22310/7/GAR 677 
(Order as N91-22307/3/GAR, PC A20/MF ‘A03) 





151,062 


N91-22311/5/GAR 
Querying Databases of Traj 
tions 2: Index Functions. 
N91-22311/5/GAR 
(Order as N91-22307/3/GAR, PC A20/Med 103) 
N91-22312/3/GAR 
Fast Algorithm for Control and Estimation Using a Polyno- 
mial State-Space Structure. ape 
N91-22312/3/GAR 
(Order as N91-22307/3/GAR, PC A2o/tie 03) 


of Diff 





Equa- 


N91-22313/1/GAR 
Soreness Optimizations for Stochastic Optimal Con- 
N91 SBrs/ve 3/1/GAR 
(Order as N91-22307/3/GAR, PC A20/ME Kos) 
N91-22314/9/GAR 
Fast, om A te for Computing Frequency Re- 
oneness of Sta’ Models. 
91 22314/8/GAR 
(Order as N91-22307/3/GAR, PC A20/ME - A03) 
ger a ae 
Sate for Complex Plane owe” 7 


Coupled Ri 
N91- 22315/6/ GA 
(Order as N91-22307/3/GAR, PC A20/Me ‘n03) 
N91-22316/4/GAR 
‘ollers for Finite Wordlength —. 


Optimal Contr 
N91-22316/4/GAR 
(Order as N91-22307/3/GAR, PC A20/ME} ‘s03) 
N91-22317/2/GAR 
System Dynamic Simulation of Precision Segmented Re- 
N91-22317/2/GAR 
(Order as N91-22307/3/GAR, PC A20/MF oo) 
N91-22318/0/GAR 
= Body Dynamic Stability for High Performance Air- 
craft. 
N91-22318/0/GAR 147,817 
(Order as N91-22307/3/GAR, PC A20/MF A03) 
N91-22319/8/GAR 
Recursive Approach to the Equations of Motion for the Ma- 
and Control of Flexible Muilti-Body mane 
N91-22319/8/GAR 
(Order as N91-22307/3/GAR, PC A20/MF 4 Mo3) 
N91-22320/6/GAR 
Serial and Parallel Computation of Kane’s Equations for 
Multibody Dynamics. 
N91-22320/6/ GAR 
(Order as N91-22307/3/GAR, .PC A20/ME 403) 
N91-22321/4/GAR 


Generic Multi-Flex-Body Dynamics, Controls Simulation 
Tool for Space Station. 

N91-22321/4/GAR 150,922 
( as N91-22307/3/GAR, PC A20/MF A03) 


N91-22322/2/GAR 

Integrated Control/Structure Design Method Using Multi- 

jective Optimization. 

N91-22322/2/GAR 

( as N91-22307/3/GAR, PC A20/ ME N03) 
N91-22323/0/GAR 

a Structures-Controls Optimization of 


Tru 
N91 1-22423/0/GAR 
(Order 


Lattice 


as N91-22307/3/GAR, PC A20/MF ‘n03) 
N91-22324/8/GAR 
uae and > cma of a Flexible Spacecraft During Sta- 
tionkeeping Mi 
N91-22324/8/ GAR 150,92. 
(Order as N91-22307/3/GAR, PC A20/MF Mes) 
N91-22325/5/GAR 
Transform Methods for Precision seo and. Control 
Models of Flexible Space Structures. 


N91-22325/5/GAR 
(Order as N91-22307/3/GAR, PC A20/Me ‘a03) 


N91-22326/3/GAR 
Structural Representation for Analysis of a Controlled 
tructure. 
N91-22326/3/GAR 151,070 
(Order as N91-22307/3/GAR, PC A20/MF A03) 
N91-22327/1/GAR 
PDEMOD: Software for Control/Structures Optimization. 
N91-22327/1/GAR 151,071 
(Order as N91-22307/3/GAR, PC A20/MF A03) 
N91-22328/9/GAR 
= Simulations of Flexible Spacecraft by Solving 
N91-22328/9/GAR 50,924 
(Order as N91-22307/3/GAR, PC A20/ME ‘A03) 
N91-22329/7/GAR 
Control Effort Associated with Model Reference Adaptive 
Control for ban ony Damping. 
N91-22329/7/GAR 151,072 
Order as N91-22307/3/GAR, PC A20/MF A03) 


gree od 
Component M Damping Assignment Techniques. 
N91 92380/5/GAR ie 151,073 
(Order as N91-22307/3/GAR, PC A20/MF A03) 
N91-22331/3/GAR 
Fourth NASA Workshop on amen Control of Flexi- 
ble Aerospace Systems, Part 2 


N91-22350/3/GAR 


N91-22331/3/GAR 
N91-22332/1/GAR 


Overview of the Active Flexible Wi ‘am. 
N91-22332/1/GAR posta! 
(Order 


151,074 PC A20/MF A03 


147,794 
as N91-22331/3/GAR, PC A20/MF A03) 
N91-22333/9/GAR 

ee <n Modeling of the Active Flexible Wing Wind- 
un 4 
N91-22333/9/GAR 147,795 
(Order as N91-22331/3/GAR, PC A20/MF A03) 
N91-22334/7/GAR 
Design and Test of Three Active Flutter Suppression Con- 


trollers. 
N91-22334/7/GAR 7,796 
(Order as N91-22331/3/GAR, PC A20/Me A03) 
N91-22335/4/GAR 
Roll Plus Mi Load All Control System De- 
for the Active Flexible Wing v\ Wind-Tunnel Model. 
N91-22335/4/GAR 147,818 
(Order as N91-22331/3/GAR, PC A20/ME A03) 





N91-22336/2/GAR 
it, Simulation Validation, and Wind Tunnel Test- 
a Digital Controller System for Flutter Suppression. 
Noi 22996/2/GAR 147,819 
(Order as N91-22331/3/GAR, PC A20/MF A03) 
N91-22337/0/GAR 
Development and Testi 
by a for 
trol Systems. 
N91-22337/0/GAR 
(Order as N91-22331/3/GAR, PC A20/MeE Ne) 
N91-22338/8/GAR 
Active Versus Passive Damping in Large Flexible Struc- 
tures. 
N91-22338/8/GAR 151,075 
(Order as N91-22331/3/GAR, PC A20/MF A03) 


of Controller Performance Eval- 
ulti-input/Multi-Output Digital Con- 


N91-22339/6/GAR 
Vibration Suppression and Slewing Control of a Flexible 
N91-22339/6/GAR 151,076 
(Order as N91-22331/3/GAR, PC A20/MF A03) 
N91-22340/4/GAR 
= Proof Mass Actuator Control Laws for the Vibra- 
tion Suppression of a Frame. 
N91-22340/4/GAR 151,077 
Order as N91-22331/3/GAR, PC A20/MF 03) 
N91-22341/2/GAR 
Simulator Evaluation of System Identification with on-Line 
Control Law Update for the Controls and Astrophysics Ex- 
periment in Space. 
N91-22341/2/GAR 078 
(Order as N91-22331/3/GAR, PC A20/MF n03) 
N91-22342/0/GAR 
—" Modeling and Adaptive Control of Flexible Manip- 
ulat 
N91-2342/0/GAR 149,300 
(Order as N91-22331/3/GAR, PC A20/MF A03) 
N91-22343/8/GAR 
— and Passive Vibration Suppression for Space Struc- 
NOt. 1-22843/8/GAR 150,925 
(Order as N91-22331/3/GAR, PC A20/MF A03) 
N91-22344/6/GAR 
nee Time Digital Control and Controlled Structures Experi- 
NOt 122344/6/GAR 
(Order as N91-22331/3/GAR, PC A20/ ME "03 
N91-22345/3/GAR 
Finite Element Modeli 
cy-Dependent Material 
N91-22345/3/GAR 
(Order as N91-22331/3/GAR, PC A20/ME 03) 
N91-22346/1/GAR 
ow Study of Nonlinear Dynamic System Identifi- 


NO1-22346/1/GA AR 
(Order as N91-22331/3/GAR, PC A20/MF ‘n03) 
N91-22347/9/GAR 
Time Domain Modal Identification/Estimation of the Mini- 
Mast Testbed. 
N91-22347/9/GAR 1,082 
(Order as N91-22331/3/GAR, PC A20/ME ‘A03) 
N91-22348/7/GAR 
of the Essential Differences and Similarities of 
R ; 147,821 
(Order as N91-22331/3/GAR, PC A20/MF A03) 
N91-22349/5/GAR 


Likelihood Estimation for Distributed Parameter Models for 

NASA Mini-Mast Truss. 

N91-22349/5/GAR 1,083 
(Order as N91-22331/3/GAR, PC A20/ME A03) 


N91-22350/3/GAR 
Spatial Myon orm to Flexible Multibody System 


Dynamics and 
N91-22350/3/GAR 151,084 


September 15,1991 OR-59 


of Truss Structures with Frequen- 
amping. 
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(Order as N91-22331/3/GAR, PC A20/MF A03) 
N91-22351/1/GAR 
Model for the Three-Dimensional Spacecraft Control Labo- 
ratory Experiment. 
N91-22351/1/GAR 
(Order as N91-22331/3/GAR, PC A20/ME 403) 
N91-22352/9/GAR 


Evaluation Plan for Space Station Network Interface Units. 
N91-22352/9/GAR 150,926 PC A05/MF A01 


N91-22353/7/GAR 


item: 1989 Reference H 


Earth Soave f Ss jandbook. 
N91-22353/7/ 151,086 PC A04/MF A01 
N91-22358/6/GAR 
User's Manual for the Heat Pipe Space Radiator Design 
and Analysis Code (HEPSPARC). 
N91-22358/6/GAR 151,087. PC AOS/MF A01 
N91-22360/2/GAR 
— Alti Data Pi 


NOt -22360/2/GAR 
N91-22361/0/GAR 


Space Station as a Transport N 
N91-22361/0/GAR 


N91-22363/6/GAR 
MLIBLAST: A Program to —_ Predict Hypervelocity 


Impact Damage to the Space 
N91-22363/6/GAR 150,927 PC A09/MF A01 


N91-22364/4/GAR 
oem Support for an Ultraviolet Imager for the ISTP 


NOT 22964/4/GAR 151,088 PC A15/MF A02 
N91-22365/1/GAR 
Ultra so —— XUV Spectroheliograph: An Attached 


Payload for the Space Station Fr 
N91-22365/1/GAR 150,928 PC A04/MF A01 
N91-22366/9/GAR 
Liquid Rocket Booster (LRB) for = > oe Se aan 
System (STS) Systems Study. Vol 2: Addendum 
N91-22366/9/GAR 148,567 PC AOS / MF A01 


N91-22367/7/GAR 
Evaluation of Thermal Control Coatings for Use on Solar 


Radiators in Low Earth 
148,971 PC A03/MF A01 





ing: From Theory to Prac- 
150,031 ™C A12/MF A02 


180, 895 PC A0S/MF A01 


Dynamic 

N91-22367/7/GAR 
N91-22368/5/GAR 

Liquid Rocket Booster Study Addendum. 

N91-22368/5/GAR 148,568 PC A04/MF A01 
N91-22370/1/GAR 

Findings of the Joint Work luati 

Space Station oes oon Conn igurat 

N91-22370/1/GAR 150,929 ay A02/ MF Aout 
N91-22371/9/GAR 

one Mission Opportunities and Requirements for Ad- 

nced Space — Energy Conversion Technology. 

N91-22371/9/GAR 148,972 PC. A03/MF A01 

N91-22372/7/GAR 


Study of Orifice Fabrication Technologies for the Liquid 


Droplet Radiator. 

N91-22372/7/GAR 150,507 PC A04/MF A01 
N91-22373/5/GAR 

Engine Throat/Nozzie Optics for Plume Spectr 

N91-22373/5/GAR 148,569 PC A05 
N91-22374/3/GAR 

Liquid Rocket Booster (LRB) for the - en 


System (STS) — itudy, Volume 2. 
N91-22374/3/GAR 148,570 PC AOa/ ME A01 


N91-22375/0/GAR 

— of LEO ling on 125 Ah Advanced Design IPV 

ickel-Hydrogen Flight Celis. An Update. 

NOT-22376/0/GAR 148,828 PC A02/MF A01 
N91-22376/8/GAR 

Effect of KOH Concentration on LEO Cycle Life of IPV 

Nickel-Hydrogen Flight Celis. An Update. 

N91-22376/8/GAR 148,839 PC A02/MF A01 
N91-22377/6/GAR 

Viscoelastic Pri of Addition-Cured Polyimides Used 

in High adhe 5 Rae Matrix les. 

N91-22377/6/GAR 149,460 PC A03/MF A01 
N91-22379/2/GAR 

oo i | Characteristics of Silicon gd Whisker-Rein- 

lumina at —_— Temperatur 

Not 1 22370) 2/ GAR 149,414. PC A03/MF A01 

N91- 22380/0/GAR 


Pri ofa type Seminar on Composite 
, Use and Databases. 


Materials: 
N91-22380/0/GAR 149,368 PC A07/MF A01 
N91-22384/2/GAR 
Analysis of Matrix Cracking and Local Delamination in (0/ 
pone — S Graphite Epoxy Laminates under Ten- 
Not 30384/2/GAR 149,369 PC A03/MF A01 
N91-22396/6/GAR 





soa Impacts >f 


MF A01 


Solid Lubricants. 
N91-22396/6/GAR 
N91-22397/4/GAR 


Nondimensional Parameters and Equations for Lowes 
Symmetrically Laminated Thin Elastic Shallow Shells. 


OR-60 


149,370 PC A03/MF A01 


VOL. 91, No. 18 


N91-22397/4/GAR 
N91 -22398/2/GAR 


Yacht Mast 
N91-22398/2/G. 


N91-22399/0/GAR 
— S h of Unidirecti 


NO 1-22899/0/GAR 

N91-22400/6/GAR 
Manufacture Test Analysis of the Thermoplastic Compos- 
it 


es. 

N91-22400/6/GAR 149,373 PC A09/MF A02 
N91-22402/2/GAR 

“4 te eee 

~ a awe Mg Damage Accumulation in SiC/ 

N91-22402/2/GAR 149,374 PC A03/MF A01 
N91-22410/5/GAR 

Synthesis and Thermal Properties of Strontium and Calcium 


Peroxides. 
N91-22410/5/GAR 148,265 PC A03/MF A01 
N91-22411/3/GAR 
laman Diagnostics in Subsonic and Supersonic Tur- 
ion Flames. 


bulent Jet Diffusion 
N91-22411/3/GAR 148,243 PC A09/MF A01 
N91-22412/1/GAR 
oscopic Study of Silica Gel Formation from Aqueous 
Solutions 


icate . 
N91-22412/1/GAR 148,379. PC A07/MF A01 
N91-22413/9/GAR 
Oxidative Coupling of Methane over Lithium Promoted Mag- 
nesia. 


N91-22413/9/GAR 148,380 PC AOS/MF A01 
N91-22414/7/GAR 

Electrochemistry of Lead, Antimony, and Lead-Antimony 

Alloys in Sulfuric Acid Solutions. 

N91-22414/7/GAR 148,381 PC A03/MF A01 


N91-22416/2/GAR 
Influence ay a ger Field During Directional Solidifica- 
tion of Mar-M 246+ Hf Superalloy. 
N91-22416/2/GAR 147,822 PC A04/MF A01 


N91-22419/6/GAR 


149,371 PC A03/MF A01 


: Using Carbon Composites. 
a 150,410 PC A04/MF A01 





| Carbon Fibre Compos- 
149,372 PC A06/MF A01 


Modelling Directional tion. 
N91-22419/6/GAR 149,440 PC A06/MF A01 
N91-22420/4/GAR 


Results of Compositional and Microstructural Analy of 


N91-22453/5/GAR 


Preparation and Characterization of Polyelectrolyte oa ‘poly- 
mers Containing Methyl Methacrylate and 2-Hydroxyethyl 
Methacrylate. Part 1: Polymers Based on Methacrylic Acid. 

N91-22453/5/GAR 148,446 PC A03/MF A01 


N91-22454/3/GAR 


Thermoplastic Seating of ean” Fibers. 
N91-22454/3/GAR 149,356 PC A05S/MF A01 


N91-22460/0/GAR 
Structural tt Methodologies for Ceramic-Based Materi- 


al System: 
N9122460/0/GAR PC A03/MF A01 
N91-22464/2/GAR 


Mechanisms and Modeling of the Effects of Additives on 


the Nitrogen Oxides Emission. 
N91-22464/2/GAR 149,006 PC A03/MF A01 
N91-22465/9/GAR 


Full Field, 3-D Velocimeter for Microgravity Crystallization 


xperiments. 
N91-22465/9/GAR 150,620 PC A04/MF A01 
N91-22466/7/GAR 
epety Science and Applications Bibliography, 1990 
N91-22466/7/GAR 149,461 PC AO5/MF A01 
N91-22470/9/GAR 
Tractaten van Jean Nicolas Louis Durand (Treatises of 


Jean Nicolas Louis Durand). 
Not: -22470/9/GAR 148,179 PC A12/MF A02 
N91-22471/7/GAR 


Error Control Techniques for Satellite and Space Communi- 


cauons. 
N91-22471/7/GAR 148,594 PC A11/MF A02 
N91-22472/5/GAR 


Three Dimensional Scattering — ype Boni ar 
N91-22472/5/GAR A07/MF A01 


N91-22475/8/GAR 
Analysis of Routine Communication in the Air Traffic Con- 


trol 
151,124 PC A03/MF A01 


149,344 


ystem. 
N91-22475/8/GAR 
N91-22485/7/GAR 


Explorative Measurements on the Possibilities to Observe 

River Bottom Topography with SLAR. 

N91-22485/7/GAR 150,050 PC A02/MF A01 
N91-22486/5/GAR 


Analvtical N. 





Solidified me, 
N91-22420/4/GAR 149,34, 
(Order as N91-22419/6/GAR, PC A06/MF kon 
N91-22421/2/GAR 


Directional Solidification of Pb-Sn Eutectic with —— 
N91-22421/2/GAR 149,4 
Order as N91-22419/6/GAR, PC A06/MF AO) 


N91-22426/1/GAR 
~ crea Formability of Al-Cu-Li Alloy Weldalite (TM) 


N91-22426/1/GAR 149,442 PC A0S/MF A01 
N91-22427/9/GAR 


of 1420 -_ 1421 Al-Li Alloys. 


N91-22427/9/GAR 49,443 PC A03/MF A01 
N91-22428/7/GAR 


Stretch Fi of Sheets of Al-Li Alloys, Part 2 
N91-22428/7/GAI 149,444 PC AOS/MF A01 


N91-22429/5/GAR 
Effects 4 Surface Generated Scratches on the Fatigue Life 


of Al-Li Al Part 1. 
N91-22429/5/GAR 149,445 PC A06/MF A0O1 
N91-22430/3/GAR 
of Corrosion Fa! 
Aluminum 
N91-22430/3/GAR 
N91-22431/1/GAR 
X Ray Rocki 
Charact An Al-Li 
N91-22431/1/GAR 
N91-22432/9/GAR 
Study of Microstructural Characteristics of Ni-Based Super- 
alloys at Temperatures. 
N91-22432/9/GAR 149,447 PC A04/MF AO1 
N91-22448/5/GAR 
Thermal Characterization and Toughness of Ethynyl Con- 


Blends. 
N91-22448/5/GAR 148,444 PC A03/MF A01 
N91-22449/3/GAR 


pees of oere bare, 
190508" Cc {A03/MF A01 


Ft of Aging and Deformation 
149,446 PC A03/MF A01 


seaneeaies > ¥~ 


Uniaxial and Biaxial thylene. 
N91-22449/3/GAR PC A07/MF A01 


N91-22450/1/GAR 
Model Prediction, Experimental Determination, and Control 
of Emulsion aged Microstructure. 
N91-22450/1/ 148,445 PC A11/MF AO02 
Deformation Behaviour of 
N91-22451/9/GAR 


N91-22451/9/GAR 
Oriented Fibres. 
148,907 Pe a08/ME A01 
N91-22452/7/GAR 
Sintering Behaviour and Properties of beta’-Si3AI3O03N5 
N91-22452/7/GAR 149,343 PC A07/MF A01 


| Methods in Electromagnetic Dif- 


a 
fraction Problems. 
N91-22486/5/GAR 150,808 PC A03/MF A01 
N91-22494/9/GAR 

Statistical Rain Attenuation Prediction Model with Applica- 
tion to = Advanced Communication Technology Satellite 
Pr : A Stochastic Rain Fade Control Algorithm for 
Satelite Stink Power Via Non Linear Markow Filtering 
jeory 
N91-22494/9/GAR 148,589 - PC A03/MF A01 
N91-22502/9/GAR 
HOLLOTRON Switch for Megawatt Lightweight Space In- 


verters. 

N91-22502/9/GAR 148,757 PC A04/MF A01 
N91-22503/7/GAR 

Modelling of Downscaled Bipolar Transistors. 

N91-22503/7/GAR 148,806 PC A09/MF A01 
N91-22504/5/GAR 

Cathode Surface Effects and H.F.-Behaviour of Vacuum 


Arcs. . 
N91-22504/5/GAR 148,829 PC A07/MF A01 
N91-22508/6/GAR 


High Temperature Power Electronics for Space. 
N 1. 22508/6/GAR 148,830 PC A02/MF A01 
N91-22510/2/GAR 





ted Transport Code for Deto- 


NO1-22510/2/GAR 150,466 PC A03/MF A01 
N91-22511/0/GAR 


Water Tunnel Flow Visualisation of Vortex Breakdown over 


/A-18. 
N91-22511/0/GAR 147,797 PC A04/MF A01 
N91-22512/8/GAR 


Computation of Viscous Blast Wave Flowfields. 
N91-2251 2/8/GAR 150,467 PC ‘A03/MF A01 


N91-22513/6/GAR 


Radiative Interactions in Laminar Guct Flows. 
N91-22513/6/GAR 150,508 PC A06/MF A01 


N91-22520/1/GAR 
Analysis of Laminar Separation Bubbles Using a Simple 


Eddy- Turbulence 
N91-22520/1/GAR 147,798 PC A03/MF A01 
N91-22524/3/GAR 


Second Order Modeling of Boundary-Free Turbulent Shear 


N91-22524/3/GAR 147,799 PC A03/MF A01 
N91-22525/0/GAR 

Flow of Dilute Emulsions Through Porous M 

N91-22525/0/GAR 150,509 PCA AO7/ME A01 
pe nage 


lo the Shear Strength of 


| 
N91-2: 526/8/GAR 3.515 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


N91-22527/6/GAR 


Experimental Investigation into Fin/Bulb Keels for the Port 
Pendennis America’s Cup —- 
N91-22527/6/GAR 150,411 PC A03/MF A01 


N91-22528/4/GAR 
Flow Investigation of a Ground = Vehicle. 
N91-22528/4/GAR 7,800 PC A03/MF A01 
N91-22529/2/GAR 
Use of Axisymmetric Flow for Investigation of Shock Wave- 


Boundary Layer Interactions. 

N91-22529/2/GAR 147,801 PC A03/MF A0O1 
N91-22530/0/GAR 

Axial Response of an Amphora-Type Liquid Column. 

N91-22530/0/GAR 148,272 PC A03/MF A01 
N91-22531/8/GAR 


Natural Frequ 


Column. 

N91-22531/8/GAR 
NS1-22532/6/GAR 

Response of a Viscous Liquid Layer around a Center-Core 


Axial Excitation in Zero-Gravity. 

N91-22532/6/GAR 148,274 PC AO5/MF A0i 
N91-22533/4/GAR 

Fourier-Chebyshev Pseudospectral Method for Solving 

Steady 3-D Navier-Stokes Equations in Cylindrical Cavities. 

N91-22533/4/GAR 150,510 PC A03/MF A01 
N91-22536/7/GAR 

Characteristics of 3D Turbulent Jets in Crossflow. 

N91-22536/7/GAR 147,802 PC A03/MF A01 
N91-22537/5/GAR 

Ignition and Structure of a Laminar Diffusion _— ina 

‘essible Mixing Layer with Finite Rate Chemistry. 

N91-22537/5/GAR 148,534 PC A03/MF A0O1 
N91-22541/7/GAR 

High Resolution 

HIMSS), Volume 1, 

N91-22541/7/GAR 
N91-22542/5/GAR 

High Resolution Mi Sp Sound 


(HIMSS), Volume 1, Book 1. 
N91-22542/5/GAR 151,090 PC A06/MF A01 
N91-22546/6/GAR 


Construction of the Zeus Forward/Rear Calorimeter Mod- 


ules at Nikhef. 
N91-22546/6/GAR 150,809 PC A04/MF A01 
N91-22547/4/GAR 
yas one Aan een Thermisch Infrarood Detector Array 
(Inv ition of a Thermal Infrared Detector Array). 
No122 7/4/GAR 148,779 PC ‘A03/MF A01 
N91-22548/2/GAR 
Operation of the Mi ip Gas Detector. 
N91-22548/2/GAR 150,810 PC A03/MF A01 
ee, 
lagnetostrictive Direct Drive Motor. 
-22561/5/GAR 148,761 PC A03/MF A01 
mpvanmearerenn 


Sas peeeies for Calculating Contact Stresses in Gear 
eeth. 


N91-22562/3/GAR 149,316 PC A03/MF A01 
N91-22566/4/GAR 
mparison of eee a Exp 


Low-Contact-Ratio Spur G 
N91-22566/4/GAR 


N91-22567/2/GAR 
— Temperature Performance Evaluation of a Hypersonic 


e Ceramic Wafer Seal. 
NS ese7! 2/GAR 150,930 PC A03/MF A01 


N91-22568/0/GAR 


Evaluati f Adv 





of a Spininng Amphora-Type Liquid 
148,273 PC A04/MF A01 


Spectrometer Sounder 
151,089 PC A16/MF A02 


Microwave 
2 














for Dy ics of 
“sg 149,317 PC A02/MF A01 





d ——— for Aircraft Applications 


Using Gear Surface Fatigue Tests. 

N91-22568/0/GAR 147,823 PC A03/MF A01 
N91-22569/8/GAR 

Real Time Control for NASA Robotic Gripper. 

N91-22569/8/GAR 150,896 PC A03/MF A01 
N91-22570/6/GAR 


Canton Stresses in Gear Teeth: A New Method of Analy- 
Ss. 


N91-22570/6/GAR 149,318 PC A03/MF A01 
N91-22571/4/GAR 
Rope Seals for Hypersonic Engine 


ayy 
Applications. Part 2: Flow ing. 
N91-22571/4/GAR 148,549 PC A03/MF A01 
N91-22573/0/GAR 
Early Focus Development Effort, Ultrasonic Inspection of 
Fixed Housing Metal-to-Adhesive Bondline. 
N91-22573/0/GAR 148,574 PC A03/MF A01 


N91-22575/5/GAR 
Analysis of Fault Diagnosis Tasks: Do Verbal Reports 
Speak for Themselves. 
N91-22575/5/GAR 149,289 PC A12/MF A02 
N91-22578/9/GAR 
Sensitivity-Based Scaling for ba Structural Re- 


sponse from Different Analytical Mi 
N91-22578/9/GAR 150,662 PC A03/MF A01 


N91-22587/0/GAR 
Environmental Fati 


of an Al-Li-Cu Alloy. Part 1: Intrinsic 
Crack Propagation 


inetics in Hydrogenous Environments. 


N91-22587/0/GAR 
N91-22588/8/GAR 
Failure Prediction of Thin Beryllium Sheets Used in Space- 


craft Structures. 

N91-22588/8/GAR 149,449 PC A03/MF A01 
N91-22589/6/GAR 

Structural Integrity of Wind Tunnel Wooden Fan Biades. 

N91-22589/6/GAR 147,839 PC A04/MF A01 
N91-22594/6/GAR 

Analysis of Some Sy ar om Calibration Data for Chevron- 

mens. 


Notch Bar and Rod 
N91-22594/6/GAR 150,663 PC A03/MF A01 


N91-22599/5/GAR 


149,448 PC A03/MF A01 


Nonlinear A\ art of B2000: A First Evaluation. 
N91-22599/5/ an 150,664 PC A04/MF A01 
N91-22600/1/GAR 


Surface and Through Crack Problems in Layered Orthotro- 


pic Plates. 
N91-22600/1/GAR 150,665 PC A13/MF A02 
N91-22601/9/GAR 


p14 Structural Analysis of Cylindrical Thrust Cham- 


bers U: Viscoplastic Models. 
N91- 22601 /9/GAR 148,571 PC A03/MF A01 
N91-22604/3/GAR 


Dynamic Effects of Internal Robots on Space Station Free- 


m. 
N91-22604/3/GAR 151,099 PC A03/MF A01 
N91-22605/0/GAR 
NASA Earth Science and Applications Division: The Pro- 
ram and Plans for FY 1988-1989-1990. 
91-22605/0/GAR 148,067 PC A07/MF A01 
N91-22606/8/GAR 
NASA Geol a, Bibliography. 
Novozeoeye GAR 150,032 
a capo 
a Project in Miami County, Indi 
NOT 2260/47 GAR 150,121 PC ‘A03/MF A01 
N91-22611/8/GAR 
Radar Remote Sensing of Tropical Forests: A Literary 


jeview. 
N91-22611/8/GAR 149,997 PC A03/MF A01 
N91-22612/6/GAR 
Toepassing van Remote Sensing in de Landinrichtingsprak- 
tijk {utilization of Remote Sensing in Land Use Practice). 
N91-22612/6/GAR 150,136 PC A05/MF A01 
N91-22614/2/GAR 


Design and Fabrication of a ryt beg NS Cycle Cooler 


for Space Application. Phase 3: 
N91-22614/2/GAR 149207 tory ‘A09/MF A01 
N91-22619/1/GAR 
Research in Geosciences Policy. 
N91-22619/1/GAR 
N91-22620/9/GAR 
—— Patterns in the Ratification of Global Environ- 
mental Treaties. 
N91 "22620/ 9/GAR 
(Order as N91-22619/1/GAR, PC Ao7/ME rn 
N91-22621/7/GAR 
Effects of Global Climate Change on Southeast Asia: A 
Survey of Likely impacts and Problems of a 
N91-22621/7/GAR 
(Order as N91-22619/1/GAR, PC AoT/MEs rn 
N91-22622/5/GAR 


—— Change and Biodiversity Loss: Some Impediments 


Response. 
Nets 22622/5/GAR 148,052 
(Order as N91-22619/1/GAR, PC A07/MF A01) 
N91-22623/3/GAR 
Remote Sensing Applications Update: Results of Interviews 
with Earth Observations Commercialization Program 
(EOCAP) Participants. 
N91-22623/3/GAR 
(Order as N91-22619/1/GAR, PC Ao7/ME A Aon) 
N91-22625/8/GAR 
Remote Sensing and Limnology: Preliminary Studies of the 
rui Reservoir. 


Uhe-Tucu! 

N91 "22625/8/GAR 150,051 PC A03/MF A01 
N91-22627/4/GAR 

Physics of Heavy lons (1989-1990). 

N91-22627/4/GAR 148,020 PC A02/MF A01 
N91-22628/2/GAR 


Investigation of Turbulent P in Mi her 
La 


Boundary , se 

N91-22628/2/GAR 148,021 PC A02/MF A01 
N91-22629/0/GAR 

Combined Release and Radiation om Satellite (CRRES) 

Program: A Unique Series of Scientific Experiments. 

N91-22629/0/GAR 148,022 PC A03/MF A01 
N91-22630/8/GAR 


PC AO5/MF A01 


150,033 PC A07/MF A01 








N91-22683/7/GAR 


N91-22631/6/GAR 
N91-22635/7/GAR 


Intraseasonal Oscillations in the Earth-A\ 
N91-22635/7/GAR 148,028 


N91-22642/3/GAR 
Cee See: egeEtaED te Ce tntepraite Eaten 
len’ 
N91-22642/3/GAR 148,024 PC A12/MF A02 
ie -22653/0/GAR 


148,023 PC A10/MF A02 


System. 
A03/MF A01 


: Past and Future. 
as N91-22652/2/GAR, PC AOS/ME; aon) 


Air Motion 
NOt -22653/0/GAR 
(Order 


N91-22654/8/GAR 
Air Motion Mi U 
mospheric Studies. 
N91-22654/8/GAR 148,030 
(Order as N91-22652/2/GAR, PC A05/MF A01) 
N91-22655/5/GAR 
Fiams Research Aircraft or Smail is Beautiful. 
N91-22655/5/GAR 
(Order as N91-22652/2/GAR, PC AOS/ME i ron 
N91-22656/3/GAR 
Technical Somes of the Merlin’s Radome: Calibration 


and Data 
N91-22656/3/GAR 148,053 
(Order as N91-22652/2/GAR, PC A05/MF A01) 
N91-22657/1/GAR 
ee Se eee Se ER Reena ae 
craft and First Results. 
N91 eseeT GAR 148,054 
(Order as N91-22652/2/GAR, PC AOS/MF A01) 
N91-22658/9/GAR 
— -ER2 M Mi System: 
eaion, Camuration and Diaeconaie Results. 
NOM. 32688/8/GAR 148,055 
(Order as N91-22652/2/GAR, PC A05/MF A01) 





: Their Impact on At- 





lem: Instru- 


N91-22659/7/GAR 
Fast Response Gust Measurement Device. 
N91-22659/7/GAR 

(Order as N91-22652/2/GAR, PC AOS/ME A non) 

N91-22660/5/GAR 
vee of Array Processors for Real Time, High Frequency 
N91-22660/5/GAR 

(Order as N91-22652/2/GAR, PC A0s/ME Aon 





N91- 22661/3/GAR 
Summary of Aircraft Measuring Activities at Lapeth. 
N91 "22661/3/GAR 148,058 
(Order as N91-22652/2/GAR, PC A0S/MF A01) 
N91-22662/1/GAR 
Numerical Modelisation of Airflow on the Nose of the 
French Research Aircraft Merlin-4 for Measuring Air Motion. 
N91-22662/1/GAR 148,034 
(Order as N91-22652/2/GAR, PC A05/MF A01) 
N91-22663/9/GAR 
Turbulence Profiling in the Atmospheric Boundary Layer 
Usi Lay Powered Gliders. 
N91-; /9/GAR 148,03: 
Order as N91-22652/2/GAR, PC A05/MF ron 
N91-22666/2/GAR 


(fee at am oars base Secon Gane tr Se 
Automatic Derivati tin 


y lormation from Me- 
teosat 
N91-2260672/GAR 148,056 PC A03/MF A01 
N91-22667/0/GAR 

Comparison of TOSCANE-2 Data and Donelan-Pierson 


Model. 

N91-22667/0/GAR 148,036 PC A04/MF A01 
N91-22668/8/GAR 

aE eee en ae SRD TR EAD sore 


Not -22668/8/GAR 148,200 PC A04/MF A01 
N91 -22669/6/GAR 





of Ground-Based Sensors for the Pur- 
pose of Validati oe Rainfall Estimates. 
N91-22669/6/ 148,057 PC A07/MF A01 
unanuuaa, 


DASWAM: A 

eration Wave i 

N91-22680/3/GAR 
N91-22681/1/GAR 


-_ International Symposium on Affinity Chromatography 
Recognition: Program and Abstracts (Ab- 


149,536 PC A07/MF A01 


for Data-Assimilation in a 3RD Gen- 
150,437 PC A03/MF A01 


tract Onhh 
NOt -22681/1/GAR 
nee 22082 /O/GAR 


te Difficult 





Aplicao de Dados de S Remotos Integrados COM 
Modelo | de Elevacao NA — G ica NA 
Serr. DOS Carajas (Application of Remote Sensing Data 
Integrated with a | Elevation Model in the G tani- 
cal Research in the ajas Mountains). 
N91-22630/8/GAR 150,034 PC A03/MF A01 
N91-22631/6/GAR 


Handbook for MAP, Volume 32. Part 1: Map Summary. Part 
2: Mapsc Minutes, yy yo 1989. hones Summaries 
from Nations. Part 3: M: ita 


and Predicted Developments in 
ity Ch ne Attn Only). 
NOT 2o082/S/GAR 149,642 
(Order as N91-22681/1/GAR, PC A07/MF A01) 


N91-22683/7/GAR 


Affinity ee aan of the Nmda/Phency- 

clidine Receptor (Abstract Only). 

N91-22683/7/GAR 149,53. 
(Order as N91-22681/1/GAR, PC A07/MF A01) 


OR-61 





woe 
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NTIS ORDER/REPORT NUMBER INDEX 


N91-22684/5/GAR 
Soluble Cytokine-Receptors Are Present in Normal Human 
Urine (Abstract 4 
N91-22684/5/GAR 
(Order as N91-22681/1/GAR, PC Ao7/MF On 
N91-22685/2/GAR 
Avidin-Biotin Technology (Abstract Only). 
N91-22685/2/GAR 149,53: 
der as N91-22681/1/GAR, PC A07/MF Pont 


N91-22686/0/GAR 


New Develop and Applications of Immunoassay 
Technology (Abstract Only). 
N91-22686/0/GAR 

(Order as N91-22681/1/GAR, PC Ao7/Mr Kon 

N91-22687/8/GAR 
High Performance Thiophilic Adsorption for Antibody Purifi- 
cation, (Abstract Only). 
N91-22687/8/GAR 
as N91-22681/1/GAR, PC A07/ME On 





N91-22688/6/GAR 


Affinity-Repulsion pps (Abstract Only). 
N91-22688/6/GAR 


49,607 
(Order as N91-22681/1/GAR, PC Ao7/ME A01) 


N91-22689/4/GAR 
Biomaterial Interactions with Organized Surfaces (Abstract 
On 
N91-22689/4/GAR 
(Order as N91-22681/1/GAR, PC Ao7/ME KON) 
N91-22690/2/GAR 


Oxidative Proced: 

Polymeric Carriers (abetract Onhp 

N91-22690/2/GAR 
(Order as N91-22681/1/GAR, PC AO7/ME Ot) 





of Hydroxyl-Containing 


N91-22691/0/GAR 
pm C as a Carrier for HPLC-Based Immuno-Purifica- 
Antigens and Antibodies (Abstract Only). 
NO1.22691/0/GAR 19,543 
(Order as N91-22681/1/GAR, PC Ao7/ME A01) 
N91-22692/8/GAR 
Reduction of Nonspecific Adsorption of Serum Proteins to 
Eupergit C and Ai (Abstract Only). 
N91-22692/8/GA\ 
(Order as N91-22681/1/GAR, PC A07/ME On) 
N91-22693/6/GAR 


Enzymatic Oxidation of Monoclonal Antibodies by Immobi- 


lized Bi-Functional Enzyme Complexes (Abstract Only). 
N91-22693/6/GAR 149,644 
(Order as N91-22681/1/GAR, PC A07/MF A01) 


N91-22694/4/GAR 
—_ Dihydrazide-Eupergit C: A New Derivative for Orient- 
ed Immobilization of Monoclonal Antibodies —— Only). 
N91-22694/4/GAR 149,645 
(Order as N91-22681/1/GAR, PC A07/MF A01) 
N91-22695/ 1/GAR 
Enhanced Activity of Immobilized Dimethymaleic Anhydride- 
Protected Poly- and Monoclonal Antibodies seen,” aa 
N91-22695/1/GAR 149,646 
(Order as N91-22681/1/GAR, PC A07/MF A01) 
N91-22696/9/GAR 
CHAPS Boosts the Recovery of Hydrophobic Membrane 
Proteins from Various Chromatography Media (Abstract 


Only). 
N91-22696/9/GAR 149,608 
(Order as N91-22681/1/GAR, PC A07/MF A01) 
N91-22697/7/GAR 


Centrifuge Facility Py se ~ yay Study. Volume 2: Fa- 


cility Systems and Study Summai 
N91-22697/7/GAR 749, 780 PC A20/MF A03 


N91-22699/3/GAR 
NAD(+ )-NADH Modelling Studies: An Enzymatic and 


hemical Approach. 

N91-22699/3/GAR 149,609 PC A05/MF A01 
N91-22700/9/GAR 

Metals in Biology: Technical Details of Quantum Chemical 

Ab Initio Calculations on Ferrous and Ferric lron-Bis-Glyoxal 

and lIron-Bis-Dithiolene. 

N91-22700/9/GAR 
N91-22701/7/GAR 

Role of Bicarbonate in the Actions of gamma-aminobutyric 

acid (Gaba) on Membrane Conductances, Currents, and pH 

Regulation in Excitable Cells. 

N91-22701/7/GAR 


N91-22703/3/GAR 
ow Investigations in Support of Project Di- 
N91-22703/3/GAR 149,717 PC A04/MF A01 

N91-22704/1/GAR 
Index of Material Safety Data Sheets: Toxic Substances 

i item? 


Registry 
N91-22704/1/GAR 149,804 PC A99/MF A04 
N91-22713/2/GAR 


Military Air Crew Helmet Design Study. 
N91-22713/2/GAR 947 840 PC A03/MF A01 


N91-22715/7/GAR 
Publications of the Exobiology Program for 1989: A Special 


Bibliography. 
N91-22715/7/GAR 151,100 PC A04/MF A01 


OR-62 VOL. 91, No. 18 


149,545 PC A03/MF A01 


149,546 PC A04/MF A01 


N91-22716/5/GAR 





Develop' tal Adaptati » Oat in Animal 
N91-22716/5/GAR 107 PC A03/MF AO1 
N91-22717/3/GAR 
ign and Formal Specification of a Transaction Process- 
ng ‘otocol. 
N91-22717/3/GAR 148,611 PC A03/MF A01 
N91-22720/7/GAR 


Design Software for Reuse. 
N91-22720/7/GAR 


N91-22721/5/GAR 


148,648 PC A0S/MF A01 


Support for Compr sive Reuse. 
N91-22721/5/GAR 148,649 PC A03/MF A01 
N91-22722/3/GAR 


ene with Process Groups: Group and Multicast 


Sema 

NO1-22722/9/GAR 148,650 PC A03/MF A01 
N91-22723/1/GAR 

GRASP/Ada: Graphical Representations of Algorithms, 

Structures, and Processes for Ada. The Development of a 

~ ram A Environment for Ada: Reverse Engineer- 

ools for , Task 2, Phase 3. 

N 1-22723/1/GAR 148,651 PC A06/MF A01 

N91-22724/9/GAR 


eS Sgn: Engineering 90 Sym) vapors. Aerospace Ap- 
plica' and Research Directions Proceedings. 
N91 122728/9/GAR 151,102 PC A04/MF A01 


N91-22725/6/GAR 

Synthesis: intertwining Product and Process. 

N91- 22725/6/GAR 148,65. 

(Order as N91-22724/9/GAR, PC A04/MF Mon 

N91-22726/4/GAR 

Software Engineering Activities at SEI. 

N91-22726/4/GAR 148,653 
(Order as N91-22724/9/GAR, PC A04/MF A01) 
N91-22727/2/GAR 


A Sj lati NL. " 





Pro 
NOT 20729 2/GAR 148,654 
(Order as N91-22724/9/GAR, PC A04/MF A01) 

N91-22728/0/GAR 

Ricis Software Sagreeny 0 Symposium: Aerospace Ap- 

plications and Research Directions Proceedings Appendi- 

ces. 

N91-22728/0/GAP 151,103 PC A07/MF A01 
N91-22729/8/GAR 

| gal Where We Are and What Is Required in the 


NOT "22729/8/GAR 
(Order as N91-22728/0/GAR, PC Ao7/ME OD 
N91-22730/6/GAR 
Conceptual Model for Megaprogramming. 
N91-22730/6/GAR 148,65. 
(Order as N91-22728/0/GAR, PC A07/MF on 
N91-22731/4/GAR 
Portable Common Execution Environment (PCEE) Project 


Review: Peer Review. 

N91-22731/4/GAR 151,047 PC A0Q3/MF A01 
N91-22732/2/GAR 

Desenvolvimento de Um Banco de Dados Interativo COM 

Elementos Gerados Por Varredura Para Um Sistema Cad 

(Development of an Interactive Data Base with Elements 

Generated by Sweeping for a Cad System). 

N91-22732/2/GAR 149,268 PC A17/MF A03 
N91-22752/0/GAR 


pe a. Failures of Multidimensional Sensors (Extended 


tract). 

N91-22752/0/GAR 149,285 PC A03/MF A01 
N91-22753/8/GAR 

System for Generation of emmne Images (SYBIL). 

N91-22753/8/GAR 149,934 PC A04/MF A01 
N91-22754/6/GAR 

Package to Evaluate One-Loop Feynman Diagram: 

N91-22754/6/GAR 150,811 ‘A03/MF A01 
N91-22755/3/GAR 

Cross-Fertilization of Earley and Tomita. 

N91-22755/3/GAR 148,076 PC A03/MF A01 
N91-22756/1/GAR 

New Constructs for the D: ion of Combinatorial Opti- 

mization in Algebraic Modeling Languages. 

N91-22756/1/GAR 148,656 PC A03/MF A01 
N91-22757/9/GAR 

Algebraic _Lenmoane for Mathematical Pr 

N91-22757 148,657 
N91-22758/7/GAR 

Smoothsort Revisted. 

N91-22758/7/GAR 
N91-22759/5/GAR 

Specification of Peephole Optimization. 

N91-22759/5/GAR 148,659 PC A03/MF A01 
N91-22760/3/GAR 

Algebra and a Message Oriented Language for a Data 


Model Based on Complex —. 
N91-22760/3/GAR 148,660 PC A15/MF A02 


N91-22761/1/GAR 


Generalized Approach to Gate Array Layout Design Auto- 
mation. 





rammi 
C AO3/MF AO1 


148,658 PC A03/MF A01 


N91-22761/1/GAR 
ee ae 


148,807 PC A06/MF A01 


and Control am for Industrial Robots. 
Not $1-22962/9/GAR 149,301 PC A09/MF A01 
N91-22766/0/GAR 


RSM 1 1s amare Guide: A Resupply Scheduler Using Integer 


Optimi 

N91 2766/0/GAR 150,931 PC A03/MF A01 
N91-22767/8/GAR 

Large-Grain Dataflow Computation and Its Architectural 


Su : 

N91-22767/8/GAR 148,612 PC A09/MF A02 
N91-22769/4/GAR 

1991 —— Conference on Space Applications of Artifi- 


cial Intelligenc 

N91 -22760/4/GAR 151,104 PC A16/MF A02 
N91-22770/2/GAR 

OPTIMUM-AIV: A Planning and Scheduling System for 

Spacecraft AlV. - ” 

N91-22770/2/GAR 

(Order as N91-22769/4/GAR, PC AIe/Me- A 02) 

N91-22771/0/GAR 

TDRSS Momentum Unload Planning. 


N91-22771/0/GAR 151,03. 
(Order as N91-22769/4/GAR, PC A16/MF 02) 


N91-22772/8/GAR 
Sharing Decision-Maki 
Users and oy in MAESTRO. 
N91-22772/8/GAR 148,66 
(Order as N91-22769/4/GAR, PC A16/MF ‘no2) 
N91-22773/6/GAR 
Transformation Reborn: A New Generation Expert System 
for Planning HST Operations. 
N91-22773/6/GAR 
(Order as N91-22769/4/GAR, PC A16/' MEY a0) 


N91-22774/4/GAR 
pees C to Build a Satellite Scheduling Expert System: Ex- 
mples from the Explorer Platform Planning seas 
NOt -22774/4/GAR 
Order as N91-22769/4/GAR, PC Ate/ME soa) 


N91-22775/1/GAR 
Long Range Science Scheduling for the Hubble Space Tel- 
escope. 
N91-22775/1/GAR 
(Order as N91-22769/4/GAR, PC A1e/Me PA02) 
N91-22776/9/GAR 


Ai Techniques for a Space Application Scheduling —-, 
N91-22776/9/GAR 150,89. 
(Order as N91-22769/4/GAR, PC A16/MF 4 
N91-22777/7/GAR 
Failure a ay and a Assessment Prototype for 
Space Station Freedom. 
N91-22777/7/GAR 
(Order as N91-22769/4/GAR, PC Ate/MEs hoz) 


N91-22778/5/GAR 
Failure Recovery Planning Prototype for Space Station 
‘eedom. 


Fri 
N91-22778/5/GAR 
(Order as N91-22769/4/GAR, PC Ate/ME Ata) 
N91-22779/3/GAR 
Generic Spacecraft Analyst Assistant (GENSAA): A Tool for 
Automatin: ne Soe pa Monitoring with Expert ——— 
N91-22779/ 
J sy as N91-22769/4/GAR, PC A16/ME ‘A02) 
N91-22780/1/GAR 
Representing Functions/Procedures and Processes/Struc- 
pel for —- of Effects of Failures on Functions and 
pera 
N91 22780/1 /GAR 
(Order as N91-22769/4/GAR, PC A1e/MEs hoz) 


N91-22781/9/GAR 
oe Power System Intelligent Diagnosis and Con- 
trol. 
N91-22781/9/GAR 
(Order as N91-22769/4/GAR, PC Ate/Me A hoz) 
N91-22782/7/GAR 


Machine Independent Expert System for | eat Envi- 
ronmentally Induced Spacecraft Anomalie: 
N91-22782/7/GAR 
(Order as N91-22769/4/GAR, PC A1e/MF PAO) 
N91-22783/5/GAR 
Hierarchical Distributed Control Model for Coordinating In- 
telligent Systems. 
N91-22783/5/GAR 
(Order as N91-22769/4/GAR, PC Aree rnd 
N91-22784/3/GAR 
Machine Vision Based Teleoperation Aid. 
N91-22784/3/GAR 
(Order as N91-22769/4/GAR, PC Ate/MEs ‘s02) 
N91-22785/0/GAR 
Color-Coded Vision Scheme for Robotics. 
N91-22785/0/GAR 150,935 
(Order as N91-22769/4/GAR, PC A16/MF A02) 





Between 
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N91-22786/8/GAR 
itor’s i A Knowledge Based System 
for Spacecraft Control. 
N91-22786/8/GAR 
(Order as N91-22769/4/GAR, PC ater rod 





N91-22787/6/GAR 
Validation and Verification of Expert Systems. 
N91-22787/6/GAR 148, 
as N91-22769/4/GAR, PC A16/MF Noa) 
N91-22788/4/GAR 
Techni and Implementation of the Embedded Rule- 
Based Expert System Using Ada. 
N91-22788/4/GAR 
as N91-22769/4/GAR, PC aresme no) 
N91-22789/2/GAR 
Reusable K Acquisition Shell: KASH. 
N91-22789/2/GAR 


148,72. 
(Order as N91-22769/4/GAR, PC A16/MF ‘no2) 
N91-22790/0/GAR 
Capturing Flight System Test Engineering Expertise: Les- 
sons Leoned 
N91-22790/0/GAR 151, 
(Order as N91-22769/4/GAR, PC A16/MF aoa) 
N91-22791/8/GAR 
Proven Knowledge-Based Approach to Prioritizing Process 
Information. 
N91-22791/8/GAR 148,72. 
(Order as N91-22769/4/GAR, PC A16/MF 02) 
N91-22792/6/GAR 
Design of an Intelligent Information System for in-Flight 
Emergency Assistance. 
N91-22792/6/GAR 
(Order as N91-22769/4/GAR, PC Ate/ME A 02) 
N91-22793/4/GAR 
Preliminary Results of Investigations into the Use of Artifi- 
cial Neural Networks for Discriminating Gas Chromatograph 
jass ‘tra of Remote Samples. 
N91-22793/4/GAR 150,9 
(Order as N91-22769/4/GAR, PC A16/MF hoz) 
N91-22794/2/GAR 
Metamorphoses of ONAV Console Operations: From Proto- 
type to Real Time Application 
N91-22794/2/GAR 150,146 
(Order as N91-22769/4/GAR, PC A16/MF A02) 
N91-22795/9/GAR 
Lessons Learned in the Development of the STOL intelli- 
ent Tutoring System. 
91-22795/9/GAR 
(Order as N91-22769/4/GAR, PC A1e/ME AO) 
N91-22796/7/GAR 
Space Communications Artificial Intelligence for Link Eval- 
uation Terminal (SCAILET). 
N91-22796/7/GAR 148,590 
(Order as N91-22769/4/GAR, PC A16/MF A02) 
N91-22797/5/GAR 
ae Repositories for Multiple Uses. 
N91-22797/5/GAR 
(Order as N91-22769/4/GAR, PC Ate/Me fA02) 
N91-22800/7/GAR 
Identification Perspective on Robustness Issues in Adaptive 


Pole Assignment. 

N91-22800/7/GAR 148,682 PC A02/MF A01 
N91-22801/5/GAR 

Principles of oy Control 7. 

N91-22801/5/GAR 148,683 PC A03/MF A01 
N91-22802/3/GAR 


Knowledge Engineering Approach to Risk Analysis in the 


Hotol Project. 

N91-22802/3/GAR 151,041 PC A04/MF A01 
N91-22803/1/GAR 

H-Infinity Control gee A State Space A; 

N91-22803/1/GAR 148,684 
N91-22804/9/GAR 


Reliable Numerical Computation in an Optimal Output- 


Feedback a. 

N91-22804/9/GAR 148,685 PC A03/MF A01 
N91-22806/4/GAR 

Note on er ~3 _ in rr Graph Theory. 

N91-22806 149,477 PC A02/MF A01 
inelinarain 

Duality for Linear Systems: External and State Space Char- 

acterization of the Adjoint System. 

N91-22807/2/GAR 149,478 PC A03/MF A01 
N91-22808/0/GAR 

Asymptotically Optimal Rank Tests for Multi-Factor Experi- 

mental Design Problems with Respect to a Location Param- 

eter and a Scale Parameter. 

N91-22808/0/GAR 149,510 PC A03/MF A01 


N91-22810/6/GAR 
Sar by Leveque and Trefethen Related to the Kreiss 


Matrix Theorem. 
N91-22810/6/GAR 149,479 PC A02/MF A01 
N91-22811/4/GAR 


Shortest Queue Policy for the Tandem Parallel Queue. 
N91-22811/4/GAR PC A03/MF A01 


N91-22812/2/GAR 
Contribution to the Theory of Distance Regular Graphs. 


‘coach. 
A11/MF A02 


N91-22812/2/GAR 
apes 3/0/GAR 


Solve Explicity a Thue-Mahler Equation 
Nor. '22813/0/GAR 149,481 PC A03/MF A01 
N91-22814/8/GAR 


149,480 PC A06/MF A01 


New Flux Splitting 
N91-22814/8/GAR 
N91-22815/5/GAR 


NASA Standard: Trend Analysis Techniques. 
N91-22815/5/GAR 149,511 PC A05/MF A01 


N91-22818/9/GAR 
—— Estimation for Decision-Directed Stochastic Con- 
N91-22818/9/GAR 148,686 PC A07/MF A01 
N91-22819/7/GAR 
Texture Classification and Segmentation Based on Neural 
Network Me’ ’ 
N91-22819/7/GAR 148,696 PC A04/MF A01 
N91-22821/3/GAR 


147,803 PC A03/MF A01 


Alarm Response of IM’ Downwind to Chemical A\ 
NOT22801/2/GAR 149,837 PC ‘AO3/ ME "A01 
N91-22824/7/GAR 
MIT Astromag 1.7 Meter Disk Magnet Design 
N91-22824/7/GAR 150,812 
N91-22826/2/GAR 


Simple WZW Currents. 
N91-22826/2/GAR 


N91-22828/8/GAR 
Estimation of the Acoustic Reflection Characteristics of a 
Plane Surface Having a Periodic, Spatially-Varying Surface 
N91-22828/8/GAR 150,488 PC A03/MF A01 
N91-22830/4/GAR 
Design Methodology for a Community Response Question- 


naire on Sonic Boom E: e. 
N91-22830/4/GAR 149,044 PC A05/MF A01 
N91-22834/6/GAR 
Finite Element Calculations on Rear Calorimeter Modules 
for the Zeus Experiment. 
N91-22834/6/GAR 
N91-22835/3/GAR 
Sphaleron at Finite Mixing Angle. 
N91-22835/3/GAR 
N91-22836/1/GAR 
Inclusive D*(+ ,-) Production in Photon-Photon Collisions. 
N91-22836/1/GAR 150,816 PC A03/MF A01 
N91-22837/9/GAR 
QCD Radiative Corrections to Charged Current Heavy 
Quark Producti 


juction. 
N91-22837/9/GAR 150,817 PC A03/MF A01 

N91-22838/7/GAR 
oe and Energy Barriers in the Weinberg-Saiam 


NO1-05898/7/GAR 150,818 PC A02/MF A01 
N91-22839/5/GAR 

Alpha Cubed sub S Corrections to the Bjorken Sum Rule 

3 Polarized Electroproduction and to the Gross-Llewellyn 


Smith Sum Rule. 
150,819 PC A03/MF A01 


Report. 
A04/MF AO1 


150,813 PC A03/MF A01 


150,814 PC A03/MF A01 


150,815 PC A03/MF A01 


N91-22839/5/GAR 
N91-22841/1/GAR 


Build-Up and Relaxation of Molecular Orientation in Injec- 
tion Moulding. 
N91-22841/1/GAR 


N91-22842/9/GAR 
Transport of Hot Electrons in GaAs/AlGaAs Heterostruc- 


res. 
N91-22842/9/GAR 148,808 PC A05/MF A01 
N91-22843/7/GAR 
High-Resolution Low-Energy Electron Diffraction. 
N91-22843/7/GAR 150,621 SOA A07/MF A01 
N91-22844/5/GAR 
Transverse Momentum of Hadrons in Lepto-Production as 


a Test of QCD. 
N91-22844/5/GAR 150,820 PC A04/MF A01 
N91-22845/2/GAR 


Determination of alpha(S) from the Transverse Momenta of 

—- Produced in Neutrino and Antineutrino Interac- 

NO1-22845/2/GAR 
N91-22846/0/GAR 


Theoretical Studies of Molecular Collisions. 
N91-22846/0/GAR 148,383 


N91-22855/1/GAR 
Multiloop Feynman Diagrams and Distribution Theory. Part 
3: UV Renormalization in Momentum Space. 
N91-22855/1/GAR 150,822 PC A03/MF A01 
N91-22859/3/GAR 
15TH Czechoslovak Seminar on Plasma Physics and Tech- 
1 


nology, Part 1. 
N91-22859/3/GAR 150,585 PC A08/MF A01 
N91-22860/1/GAR 
15TH Czechoslovak Seminar on Plasma Physics and Tech- 
2. 


nology, 

N91-22860/1/GAR 150,586 PC A10/MF A02 
N91-22862/7/GAR 

Etching Studies in a Multiple-Beam Surface Experiment. 


148,382 PC A10/MF A02 


150,821 PC A03/MF A01 


PC A02/MF A01 


N91-22899/9/GAR 
N91-22862/7/GAR 150,587 PC A10/MF A02 
N91- 22870/0/GAR 
Review of Theoretical and we dey pen et Work on the Struc- 
ture of Ge(x)Si(1-x) Strained Layers and Superiattices with 
N91-22870/0/GAR 150,622 PC A0S/MF A01 
N91-22883/3/GAR 
Vortragskurzfassungen und Teilnehmerforum der 4. Som- 
merschule Mikrogravitation (Fourth Summer ee on Mi- 
crogravity: Summaries and Forum Lectures). 
N91-22883/3/GAR 150,623 PC A10/MF A02 
N91 1-22084/1/GAR 


~~ + Co Program and Flight 
NOt 22884/1/GAR 151,106 
(Order as N91-22883/3/GAR, PC A10/MF A02) 





N91-22685/8/GAR 


Astronaut (Astronaut Training). 
N91-22885/8/GAI 1,107 
(Order as N91-22883/3/GAR, PC A1o/Me A02) 


N91-22886/6/GAR 


Grui des Kristallwachstums, 1 (Principles of Crystal 
Growth, 1). 
N91-22886/6/GAR 

(Order as N91-22883/3/GAR, PC A1O/MEG Moa) 


N91-22887/4/GAR 
paar ay des Kristallwachstums, 2 (Principles of Crystal 
Growth, Part 2). 
N91-22887/4/GAR 
(Order as N91-22883/3/GAR, PC Ato/Me an 
N91-22888/2/GAR 
Zuech' (Growing Process). 
N91-22888/2/GAR 
(Order as N91-22883/3/GAR, PC AtorMes Moz) 
N91-22889/0/GAR 





Eig und (Physical 
Properties and Real my 
N91-22889/0/GAR 
(Order as N91-22883/3/GAR, PC AME an 
NOt-SSS8S/E/EAR 
in Iz und 
Flows in in Melts and Marangoni Convection). 
N91-22890/8/GAR 
(Order as N91-22883/3/GAR, PC At0/Me ry 


N91- ers ne 





im Wel- 
ot Coe 7 ee in Space). 
Note rosoei /6/ e/GAR 
(Order as N91-22883/3/GAR, PC A1O/ME ‘A02) 
N91-22892/4/GAR 
ee Hi _ 


Non 2 -22892/4/GAR 
(Order as N91-22883/3/GAR, PC A1o/ME Pada) 








(Monocrystalline 





N91-22893/2/GAR 
a von RNA und P: Unt jit 
(Crystalization of Fae ay Acid and 
Protein in icr Conditions). 


‘ogravity 
N91-22893/2/GAR 
(Order as N91-22883/3/GAR, PC A10/ME 02) 











N91-22894/0/GAR 
Thermische Analysen Zur Experimentvorberei 
a Eines a (Thermal Analyses for 
ition with the Example of a Mirror Furnace). 
NO} 20894/0/GAR 
(Order as N91-22883/3/GAR, PC Ato/Me F A02) 
N91-22895/7/GAR 
Nutzerunt und Bodenbegleitprogramm AM } 
spiel ad 4 — (User os  . Ground Support Pro- 
Ratz -22895/7/GAR 
(Order as N91-22883/3/GAR, PC Atom ‘soa 
N91-22896/5/GAR 


Untersuchungen zur Form der Fest- " front 
Beim ON ne Sod laa Verfahren tion of the 
Shape o' Phase pod, in the Bridgman- 


so bw 


Stoc! ockbarger 
N91-22896/5/GAR 
(Order as N91-22883/3/GAR, PC ANO/ME M02) 


N91-22897/3/GAR 


Zuechtu 
Zone-Verfahren Unter Micr 
ocrystals after the Floating 


vity). 
N91-22897/3/GAR 148,780 
(Order as N91-22883/3/GAR, PC A10/MF A02) 


von GaAs-Einkristallen Nach Dem Floating- 
(Growing of GaAs Mon- 
lone Process under Microgra- 


N91-22898/1/GAR 
ewe von CulnSe2 (CulnSe2 Monocrystal 
‘owth 


ir 
N91-22898/1/GAR 150,633 
(Order as N91-22883/3/GAR, PC A10/MF A02) 


N91-22899/9/GAR 
U hunb von Tellur in BiSbTe3 

(Examination of the by Ban =o of Tellurium i in BiSbTe3). 
N91-22899/9/GAR 634 
(Order as N91-22883/3/GAR, PC A10/MF ‘A02) 


OR-63 
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N91-22900/5/GAR 
Thermoanalytische und Elektrische Untersuchungen an 
Dem Halbeliter TISbSe2 (Thermoanalytic and Electric Anal- 
yses of the TISbSe2 Semiconductor). 
N91-22900/5/GAR 150,63: 
(Order as N91-22883/3/GAR, PC A10/MF 2) 


N91-22901/3/GAR 


Gerichtete Erstarrung des Eutektischen Systems Lif-LiBaF3 
— Solidification of the Lif-LiBaF3 Eutectic 


System). 
N91-22901/3/GAR 
(Order as N91-22883/3/GAR, PC A1o/MEs 02) 
N91-22902/1/GAR 
Einkristallzuechtung von Hochschmelizenden Metallen im 
Ultrahochvakuum Deongoryetal Growth from High Liques- 
cent Metals under Ultrahigh Vacuum). 
N91-22902/1/GAR 149,458 
(Order as N91-22883/3/GAR, PC A10/MF A02) 


N91-22903/9/GAR 


Gerichtete Erstarrung von Waessrigen Loesungen (Direc- 
tional Solidification of Aqueous Solutions). 
N91-22903/9/GAR 


150,637 
(Order as N91-22883/3/GAR, PC A10/MF A02) 


N91-22904/7/GAR 
Kinetic Striations in Earth- and Space-Grown Semiconduc- 
tor Crystals. 
N91-22904/7/GAR 150,63: 
(Order as N91-22883/3/GAR, PC A10/MF 02) 
N91-22905/4/GAR 
Untersuchungsergebnisse zur Instationaeren Konvektion 
von Vertikal, Thermisch Instabil Angeordneten Bi-Sb-Te- 
Schmelizen (Results of Examination of Unsteady Convec- 
tion of Vertical Thermally Unstable Bi-Sb-Te a 
N91-22905/4/GAR 
(Order ¢ as N91-22883/3/GAR, PC A10/MF "o2) 
N91-22906/2/GAR 
Measurement of the Critical Ma Number Versus Pr Number 
in Floating Zone. 
N91-22906/2/GAR 
(Order as N91-22883/3/GAR, PC A1O/ME "02 
N91-22907/0/GAR 
Zweidimensionale Numerische Simulation von Konvektions- 
vorgaengen in der Schmeize Beim Czochralski-Kristallzieh- 
verfahren (LEC) mit Magnetfeld (Two-Dimensional Numeri- 
cal Simulation of Convection Processes for Melts in a 
Liquid Encapsulated Czochralski (LEC) Arrangement with 
Magnetic Field). 
N91-22907/0/GAR 150,64 
(Order as N91-22883/3/GAR, PC A10/MF 02) 
N91-22908/8/GAR 
Anwendung der Finite-Differenzen-Methode Auf die Berech- 
nung von Temperaturverteilungen in Zuechtungsampullen 
fuer Spiegeloefen (Application of the Finite Difference 
Method to the Calculation of Temperature Distributions in 
Growth Ampoules for Mirror Furnaces). 
N91-22908/8/GAR 
(Order as N91-22883/3/GAR, PC A10/MEs M02) 
N91-22909/6/GAR 
Entmiscungsverhalten der Monotektischen Legierungen al- 
Bi, al-PB und Ab-in bei Unterschiedlicher Abkuehlung Unter 
Schwerkraft (Segregation Behavior of AIBi, AIPb and Abin 
Monotectic Alloys for Different Coding under aoe 
N91-22909/6/GAR 450 
(Order as N91-22883/3/GAR, PC A1o/ME ‘A02) 
N91-22910/4/GAR 
Nucleation in Undercooled Silver-Germanium e.. 
N91-22910/4/GAR 
(Order as N91-22883/3/GAR, PC A1o/ME ‘h02) 
N91-22911/2/GAR 
Heizereinheit des Zmf: Ein Widerstandsbeheizter Zehn- 
zoenofen (Heater Unit of the Zone Melting Facility (ZMF): A 
Resistance Heated Ten Zone Furnace). 
N91-22911/2/GAR 150,64, 
(Order as N91-22883/3/GAR, PC A10/MF 102) 
N91-22912/0/GAR 
Kristallzuechtung ry Karlsruhe (Crystal Growth in Karisruhe). 
N91-22912/0/GA 150,644 
(Order as N91-22883/3/GAR, PC A10/MF A02) 
N91-22913/8/GAR 
— Allgemeine Information (ZARM: General Informa- 


ion). 
NOt -22913/8/GAR 
(Order as N91-22883/3/GAR, PC A1O/MF ‘a02) 

N91-22914/6/GAR 

1/F Noise in the Optical Output . 3-5 Device: 

N91-22914/6/GAR 50,537 PC  NOS/MF A01 
N91-22915/3/GAR 

Magnetic Behavior of Diluted Magnetic Semiconductors. 

N91-22915/3/GAR 150,645 PC A06/MF A01 
N91-22916/1/GAR 

Potential Distribution in the —- Hall Effec 

N91-22916/1/GAR 0,646 PC AN04/ME A01 
N91-22921/1/GAR 


Development of Silicon Carbide Semiconductor Devices for 


High Temperature Applications. 
N91-22921/1/GAR 148,809 PC A02/MF A01 
N91-22923/7/GAR 


BRST Cohomology and BRST Gauge Fixing. 
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N91-22923/7/GAR 
N91-22924/5/GAR 
Maximum Norm Contractivity of Discretization Schemes for 


the Heat Equation. 
N91-22924/5/GAR 150,824 PC A03/MF A01 
N91-22926/0/GAR 


NASA Langley Research Center HBCU/OMU Program: 


1990 Student Sup) . Survey. 
N91-22926/0/GAI 148,078 PC A03/MF A01 


N91-22928/6/GAR 
Office of Space Science and Applications Strategic Plan, 
1990: A fares, led Leadership in Space Through Excel- 
lence in Space Science and Applications. 
N91-22928/6/GAR 147,754 PC A04/MF AO1 
N91-22929/4/GAR 
Abstracts of P: Ss. 
N91-22929/4/GAR 
N91-22930/2/GAR 
Hybrid Knowledge Representation Tool. 
N91-22930/2/GAR 148,727 PC A03/MF A01 
N91-22931/0/GAR 
NASA/DOD Aerospace Knowledge Diffusion Research 
a Phase 2: Respondents Including Frequency Distri- 


buti 

N91-22931 /0/GAR 
N91-22933/6/GAR 

ee Data: NASA’s Future Data Volumes Create Formida- 


No1.20983/0/ GAR 151,110 PC AQ3/MF A01 
N91-22935/1/GAR 
NASA Gateway Requirements Analysis. 
N91-22935/1/GAR 151,111 
N91-22937/7/GAR 
Guide to IRDS Applications: General Concepts and Strate- 
gic Systems Planning. 
91-22937/7/GAR 718 
(Order as N91-22936/9/GAR, PC A09/ME yo2) 
N91-22938/5/GAR 
NASA-Johnson Space Center. 
N91-22938/5/GAR 112 
(Order as N91-22936/9/GAR, PC A0o/MF ’a02) 
N91-22939/3/GAR 
NASA-Space Station Program. 
N91-22939/3/GAR 150,9. 
(Order as N91-22936/9/GAR, PC A09/MF 02) 
N91-22944/3/GAR 
Optical Digital or Storage System. 
N91-22944/3/GA 148,663 PC A17/MF A03 
N91-22945/0/GAR 
Note on Improving Utilization of Disk Space in a General 
Purpose File System. 
N91-22945/0/GAR 
N91-22946/8/GAR 
Agard Guide to Aerospace and Defence Technical Report 
Series in NATO Countries 
N91-22946/8/GAR 149,876 PC A18/MF A03 
N91-22951/8/GAR 
NASA Marshall Space Flight Center Solar Observatory 


Report, July - September 1990. 
N91-22951/8/GAR 147,972 PC A04/MF A01 


N91-22952/6/GAR 
NASA Marshall Space —e Center Solar Observatory 
Report, October - December 1990. 
N91-22952/6/GAR 147,973 PC A04/MF A01 
N91-22953/4/GAR 
Algorithm for Deconvolution by the Maximum Entropy 
Method with Astronomical Applications. 
N91-22953/4/GAR 148,697 PC A03/MF A01 
N91-22954/2/GAR 
Large Scale Motions of Neptune’s Bow Shock: Evidence 
for Control of the Shock Position by the Rotation Phase of 


Neptune's Magnetic Field. 
N91-22954/2/GAR 147,974 PC A04/MF A01 
N91-22959/1/GAR 


Theoretical Models of Gas Dynamics and Star Formation in 


Interacting Ring Galaxies. 
N91-22959/1/GAR 147,975 PC A02/MF A01 
N91-22960/9/GAR 
Planetary Sciences: American and Soviet Research. 
N91-22960/9/GAR 147,976 PC A14/MF A02 
N91-22961/7/GAR 
Properties and Environment of Primitive Solar Nebulae as 
Deduced from Observations of Solar-Type Pre-Main Se- 


quence Stars. 
N91-22961/7/GAR 7,97. 
(Order as N91-22960/9/GAR, PC atau A02) 
N91-22962/5/GAR 
Numerical Two-Dimensional Calculations of the Formation 
of the Solar Nebula. 
N91-22962/5/GAR 
(Order as N91-22960/9/GAR, PC A1asMe "ay 
N91-22963/3/GAR 
Three-Dimensional Evolution of Early Solar Nebula. 
N91-22963/3/GAR 
(Order as N91-22960/9/GAR, PC ANE "h02) 


N91-22964/1/GAR 
Formation and Evolution of the Protoplanetary Disk. 


150,823 PC A03/MF A01 


149,266 PC A08/MF A01 


151,109 PC A03/MF A01 


PC A04/MF A01 


148,664 PC A02/MF A01 


N91-22964/1/GAR 
(Order as N91-22960/9/GAR, PC AN4iME "a 
N91-22965/8/GAR 
Physical-Chemical Processes in a Protoplanetary Cloud. 
N91-22965/8/GAR 7,981 
(Order as N91-22960/9/GAR, PC A14/MF A02) 
N91-22966/6/GAR 
ee Puzzles in 
ula. 
NBT -22966/6/GAR 
(Order as N91-22960/9/GAR, PC Ata N02) 
N91-22967/4/GAR 
Formation of Planetesimals. 
N91-22967/4/GAR 
(Order as N91-22960/9/GAR, PC At4/ME Noa) 
N91-22968/2/GAR 
Formation of the Terrestrial Planets from Planetesimals. 
N91-22968/2/GAR 147,984 
(Order as N91-22960/9/GAR, PC A14/MF A02) 
N91-22969/0/GAR 
Rate of Planet Formation and the Solar System’s Small 
Bodies. 
N91-22969/0/GAR 147,985 
(Order as N91-22960/9/GAR, PC ANaMe A02) 
N91-22970/8/GAR 
Astrophysical Dust Grains in Stars, the Interstellar Medium, 
and the Solar System. 
N91-22970/8/GAR 
(Order as N91-22960/9/GAR, PC ANA/ME oa) 
N91-22971/6/GAR 
Late > pang of Accumulation and Early Evolution of the 


Plan 
NOt. 92971/6/GAR 
(Order as N91-22960/9/GAR, PC A14/ ME N02) 
N91-22972/4/GAR 
Giant Planets and Their Satellites: What Are the Relation- 
ships Between Their Properties and How They se 
N91-22972/4/GAR 147,988 
(Order as N91-22960/9/GAR, PC A14/MF A02) 
N91-22973/2/GAR 
Thermal Conditions of Venus. 
N91-22973/2/GAR 
(Order as N91-22960/9/GAR, PC AtaMe oa) 


N91-22974/0/GAR 


the Protoplanetary 


Degassing. 
N91-22974/0/GAR 
(Order as N91-22960/9/GAR, PC ANaMe 02) 
N91-22975/7/GAR 
Role of Impacting Processes in the Chemical Evolution of 
the Atmosphere of Primordial Earth. 
N91-22975/7/GAR 
‘oun as N91-22960/9/GAR, PC Atae N02) 
N91-22976/5/GAR 
a and Atmospheric Interaction on the Planet 
Noi "22976/5/GAR 
(Order as N91-22960/9/GAR, PC AtaMe yo) 
N91-22977/3/GAR 
ee, \ pamesass Atmospheres: Applications to Earth 


and Veni 
Not 22977/3/GAR 
(Order as N91-22960/9/GAR, PC A14/ Me "s02) 


N91-22978/1/GAR 


Cloud. 
N91-22978/1/GAR 
(Order as N91-22960/9/GAR, PC atau "so2) 
N91-22979/9/GAR 
Chaotic Dynamics of Comets and the Problems of the Oort 
li 


N91-22979/9/GAR 
(Order as N91-22960/9/GAR, PC Ata "faa 
N91-22980/7/GAR 
Progress in Extra-Solar Planet Detection. 
N91-22980/7/GAR 
(Order as N91-22960/9/GAR, PC AtasMeE no2) 
N91-22981/5/GAR 
Astrophysics and Cosmology Confront the 17 keV Neutrino. 
N91-22981/5/GAR 150,825 PC A03/MF A01 
N91-22982/3/GAR 
Dark Matter in the Universe. 
N91-22982/3/GAR 
N91-22984/9/GAR 
Scientific Results of the NASA-Sponsored oo Project on 
Mars: Evolution A Volcanism, Tectonics, and Volatiles. 
N91-22984/9/GAR 147,939 PC A14/MF A02 
N91-22985/6/GAR 
Evolution of Tharsis: im io” of Gravity, Topography, 
and penny Abstract 
N91-22985/6/GAR 
(Order as N91-22984/9/GAR, PC A1asMe "yoa) 
N91-22986/4/GAR 
Martian Impact Craters: Continuing Analysis of Lobate 
Ejecta Sinuosity (Abstract Only). 
N91-22986/4/GAR 
(Order as N91-22984/9/GAR, PC AMM fo 


150,826 PC A03/MF A01 
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pe Se Cae tnde Coen nee batact Oi 

N91 20007 /2/GaR ee 095 
(Order as N91-22984/9/GAR, PC AN4/ME ‘A02) 

N91-22988/0/GAR 

Characteristics of the Martian Atmosphere Surface Layer 

(Abstract Only). 

N91-22988/0/GAR 
(Order as N91-22984/9/GAR, PC ANaiME "02) 


Inertial 


N91-229869/6/GAR 


Free Convection in the Martian Atmosphere. 
N91-22989/8/GAR 147,996 
(Order as N91-22984/9/GAR, PC A14/MF A02) 


N91-22990/6/GAR 
MEVTV pela Fn oy Bee Somets Evolution of Mars: Crustal Di- 
N91 Nor ze0/e/GaR 
(Order as N91-22984/9/GAR, PC AN4iME 7h02) 
N91-22991/4/GAR 
Are aie rect ony — (Npir) Actually Early Hes- 
Ror "22991 W1a/GaR 
(Order as N91-22984/9/GAR, PC AMM N02) 
N91-22992/2/GAR 
Does Wrinkle Ridge Formation on Mars Involve Most of the 
Lithosphere. 
N91 -22992/2/GAR 
(Order as N91-22984/9/GAR, PC Ata/ME yo) 
yy 
olatile Compounds in Shergottite and Nakhlite Meteorites 
labewrect Only). 


N91-22993/0/GAR 
(Order as N91-22984/9/GAR, PC Atami Noe) 


N91-22994/8/GAR 
eR eeaae MO Poles Layers Dope 
Mars (Abstract 
N91-22994/8/GAR 147, 
(Order as N91-22984/9/GAR, PC A14/MF 02) 
N91-22995/5/GAR 
Efficient and wo Technique to Compute the Absorp- 
—_ Emission, _ Transmission of Radiation by the Mar- 
N91 '2998/5/GAR 
(Order as N91-22984/9/GAR, PC A1a/Me 02) 
N91-22996/3/GAR 


Martian Crater Counts on Elysium Mons (Abstract Only). 
N91-; me ~~ 


147,947 
(Order as N91-22984/9/GAR, PC A14/MF A02) 


N91-22997/1/GAR 
Iron Mineralogy of a Hawaiian Palagonitic Soil with Mars- 
Like | and Magnetic Properties (Abstract On). 
N91-22997/1/GAR 147,948 
(Order as N91-22984/9/GAR, PC A14/MF A02) 
N91-22998/9/GAR 
— of the Olympus Mons Caldera, Mars (Abstract 
N91-22998/9/GAR 
(Order as N91-22984/9/GAR, PC atau "y02) 
N91 -22999/7/GAR 
Analysis of Wrinkle Ridges on Lunae 
Planum, Mars (Abstract Only). 
N91-22999/7/GAR 
(Order as N91-22984/9/GAR, PC AMM "N02 
N91-23000/3/GAR 
Oni? Flood Lavas in the Elysium Region, Mars (Abstract 
N91-23000/3/GAR 
(Order as N91-22984/9/GAR, PC atau "ho2) 
N91-23001/1/GAR 


Chemical Evolution of the Early Martian epanagnes, 
N91-23001/1/GAR ye 


147,952 
(Order as N91-22984/9/GAR, PC A14/MF A02) 


N91-23002/9/GAR 


Complex Early Rifting in Valles Marineris: Results from Pre- 
Mapping of the Ophir Planum Region of 

(Abstract Only). 
N91-23002/9/GAR 
(Order as N91-22984/9/GAR, PC Arar "02) 


Deficiency jartian Craters and Relative 
the Terrestrial mo pbabent 

/7/GAR 147,954 

(Order as N91-22984/9/GAR, PC A14/MF A02) 


N91-23004/5/GAR 


Cra’ 
N91- 


Wrinkle Ridges, and Time Variable 


Strike-Slip Fi 
Stress States in Coprates nF te (Abstr: 


N91-23006/0/GAR 
(Order as N91-22984/9/GAR, PC AtaMe yon) 


N91-23007/8/GAR 
Pre-Terrestrial Origin of Rust in the Nakhia Meteorite (Ab- 
N91-23007/8/GAR 
(Order as N91-22984/9/GAR, PC Ate "Nt2) 
N91-23008/6/GAR 


Possible Aeolian Megarippies on Mars (Abstract Only). 
N91-23008/6/GAR ” 147,959 
(Order as N91-22984/9/GAR, PC A14/MF A02) 


N91-23009/4/GAR 
Preliminary 
Mars ( 
N91-23009/4/GAR 
as N91-22984/9/GAR, PC Ata "oa 
N91-23010/2/GAR 
Constraints on the Depth and Geometry of the Magma 
— ee Mars (Abstract 
N91-23010/2/GAR 147,961 
(Order as N91-22984/9/GAR, PC A14/MF A02) 
N91-23011/0/GAR 


pos Near the Nilosyrtis Mensae, 


Evolution of Mars. 


igin and Thermal 
N91-23011/0/GAR 147,962 PC AOS/MF A01 
N91-23012/8/GAR 


JSC Director's Di 
N91-23012/8/GAR 


N91-23013/6/GAR 
Planetary Atmospheres: Mi Sp pic and 
N91 -23013/6/GAR 147,998 PC A04/MF A01 
N91-23014/4/GAR 


ting Constraints on Lunar Surface Operatio 
N91-23014/4/GAR 150,917 PC ‘A03/MF A01 


N91-23018/5/GAR 
Triton’s Global Heat B 
N91-23018/5/GAR 

N91-23020/1/GAR 
Business po for the Institute for Aviation Research, FY 


1990 - 
N91 °33020/1/GAR 147,824 PC A06/MF A01 


N91-23021/9/GAR 


‘und Program. 
150,937 PC A05/MF A01 





147,999 PC A03/MF A01 


Technology 2000, Volume 1 
N91-23021/9/GAR 
N91-23022/7/GAR 


147,755 PC A19/MF A03 


Virtual Environment System. 
N91-23022/7/GAR 


as N91-23021/9/GAR, PC AIB/ME ‘A03) 
N91-23023/5/GAR 


Virtual Acoustics Displays. 
N91-23023/5/GAR 148,6 
(Order as N91-23021/9/GAR, PC A18/MF n03) 
N91-23024/3/GAR 
FAST: A Multi-Processed Environment for Visualization of 
Computational Fluid. 
N91-23024/3/GAR 
(Order as N91-23021/9/GAR, PC Ate/ME 03) 
N91-23025/0/GAR 


Hypercube Technology. 
N91-23025/0/GAR 
(Order as N91-23021/9/GAR, PC ater 03) 
N91-23026/8/GAR 
Hyperswitch Communication Network. 
N91-23026/8/GAR 
(Order as N91-23021/9/GAR, PC Ate/Me nos) 
1-23027/6/GAR 
et eee ee 5 as Nem ne —_— for Design- 
ng Pa -23027/6/GAR 148,1 
(Order as N91-23021/9/GAR, PC A18/MF nos) 
N91-23028/4/GAR 
Biomedical Applications of NASA Technology. 
N91-23028/4/GAR 
(Order as N91-23021/9/GAR, PC ater a0) 
N91-23029/2/GAR 
Direction Discriminating Hearing Aid System. 
N91-23029/2/GAR 
(Order as N91-23021/9/GAR, PC asim i nos) 
N91-23030/0/GAR 
X Ray | Microscope for Cancer Research. 
N91-23030/0/GAR 149,580 
(Order as N91-23021/9/GAR, PC A18/MF A03) 


N91-23031/8/GAR 





N91-23004/5/GAR 47,955 
(Order as N91-22984/9/GAR, PC Ata A02) 


N91-23005/2/GAR 
an , Structure, and Statistics of Multi-Ring Basins on 
N91-23005/2/GAR 
(Order as N91-22984/9/GAR, PC AtaMe yaa) 
N91-23006/0/GAR 
Radar-Echo Model for Mars (Abstract Only). 


Mech | Response Tissue Analyzer for Estimating Bone 


31/8/GAR 
(Order as N91-23021/9/GAR, PC Ate/Me s nos) 


N91- 


N91-23032/6/GAR 
Adaptation of NASA Ti 


thopedic Knee | 
N91-23032/6/GAI 
(Order 


of Or- 





gy for the Optimi: 


. 148,146 
as N91-23021/9/GAR, PC A18/MF A03) 
N91-23033/4/GAR 

Optical Storage Device. 


N91-23054/0/GAR 


N91-23033/4/GAR 148,6 
(Order as N91-23021/9/GAR, PC A18/MF 03) 


= 23034/2/GAR 
ewriteable Optical Disk Recorder Development. 
Net -23034/2/GAR 


148,6 
(Order as N91-23021/9/GAR, PC A18/MF 03) 
N91-23035/9/GAR 
Analysis of Data from Complex a 


Monitoring and 
N91-23035/9/GAR 
as N91-23021/9/GAR, PC Ate/MF ‘a03) 
N91-23036/7/GAR 
High Data Rate a for the Future. 
N91-23036/7/GAR 
(Order as N91-23021/9/GAR, PC Ate/ME A083) 
N91-23037/5/GAR 
Distributed Access View Integrated Database (DAVID) 


a 


System. 
N91-23037/5/GAR 148,000 
(Order as N91-23021/9/GAR, PC A18/MF AG3) 
N91-23038/3/GAR 
Three-Dimensional 
N91-23038/3/GAR 148,666 
(Order as N91-23021/9/GAR, PC A18/MF A03) 


N91-23039/1/GAR 


Perspective Visualization. 


High Performance Polymer Development. 
N91-23039/1/GAR 148,44 
(Order as N91-23021/9/GAR, PC A18/MF 03) 
N91-23040/9/GAR 
industrial Applications of Graphite Fluoride Fibers. 
N91-23040/9/GAR 149,388 
(Order as N91-23021/9/GAR, PC A18/MF A03) 
reget men 
jue Applications of Fluoroepoxy Materials. 
NST 2308 /7/GA R 
(Order as N91-23021/9/GAR, PC As/ME hos) 
N91-23042/5/GAR 
Dual lon Beam Processed Diamondlike Films for industrial 
Applications. 
N91-23042/5/GAR 149,324 
(Order as N91-23021/9/GAR, PC A18/MF A03) 
N91-23043/3/GAR 
Plasma-Polymerized —., for Potyoesbonete: Single- 
Layer, Abrasion ind Ar 
N91-23043/3/GAR 
(Order as N91-23021/9/GAR, PC Ate/Me “103 
N91-23044/1/GAR 
PM-200 Lubrication System. 
N91-23044/1/GAR 
(Order as N91-23021/9/GAR, PC A1O/ME “03) 
N91-23045/8/GAR 
Robotics in Space-Age Manufacturing. 
N91-23045/8/GAR 
(Order as N91-23021/9/GAR, PC Ats/MF F A03) 
N91-23046/6/GAR 
Variable Pol Arc Welding. 
N91-23046/6/GAR 19,278 
(Order as N91-23021/9/GAR, PC Ats/ME A03) 
N91-23047/4/GAR 
High Pressure Water Jet Cutting and Stripping. 
N91-23047/4/GAR 48,572 
(Order as N91-23021/9/GAR, PC A18/MF A03) 
N91-23048/2/GAR 
Cost-Efficient Manufacturing of Composite Structures. 
N91-23048/2/GAR 147,825 
(Order as N91-23021/9/GAR, PC A18/MF A03) 
N91-23049/0/GAR 
~— Induction Bonding of Composites, Plastics, and 
N91- 23049/0/GAR 149,2. 
(Order as N91-23021/9/GAR, PC A18/MF ea) 
N91-23050/8/GAR 
Reliability and Risk Assessment of Structures. 
N91-23050/8/GAR 
(Order as N91-23021/9/GAR, PC Ats/ME X03) 
N91-23051/6/GAR 
Semi-Automated Process for the Production of Custorn- 
N91-23051/6/GAR 
(Order as N91-23021/9/GAR, PC A1s/ME *A03) 
N91-23052/4/GAR 
geen Fire-Retardant, 
Nonea0 23052/4/GAR 
(Order as N91-23021/9/GAR, PC Ate/ur nos) 
N91-23053/2/GAR 
Nee Air Transport: A Fresh Look at Power-by-Wire and Fly- 
Not 1 33083/ 2/GAR 
(Order as N91-23021/9/GAR, PC ate/Me M3) 
N91-23054/0/GAR 
Solar Powered Stirling Cycle Electrical Generator. 
N91-23054/0/GAR 148,550 
(Order as N91-23021/9/GAR, PC A18/MF A03) 
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N91-23055/7/GAR 


Four Quadrant Control of Induction Motors. 
N91-23055/7/GAR 148,71 
(Order as N91-23021/9/GAR, PC A18/MF ro 
N91-23056/5/GAR 
High Power Bipolar Lead-Acid Batteries. 
N91-23056/5/GAR 148,84 
as N91-23021/9/GAR, PC A18/MF 03) 
N91-23057/3/GAR 


Scientific CCD Technology at JPL. 
N91-23057/3/GAR 148,78 
(Order as N91-23021/9/GAR, PC A18/MF A032) 


N91-23058/1/GAR 
ee Thermal Control Technology for Commercial Ap- 
N91 123088/1/GAR 
(Order as N91-23021/9/GAR, PC Ate/ME *K03) 
N91-23059/9/GAR 


ROBOSIM, a en for Robotic Systems. 
N91-23059/9/GAR 149,31 
(Order as N91-23021/9/GAR, PC A18/MF 03) 


N91-23060/7/GAR 
— System Software, Simulation, and Robotic Applica- 
NO1-29060/7/GAR 
(Order as N91-23021/9/GAR, PC Ate/Me A aos) 
N91-23061/5/GAR 


1 hati a 


1. 
N91-23061/5/GAR 
(Order 





ials Processing a 


as N91-23021/8/GAR, PC A1s/ME ‘a03) 
N91-23062/3/GAR 
Advanced Mechanisms for Robotics. 
N91-23062/3/GAR 149,304 
(Order as N91-23021/9/GAR, PC A18/MF A03) 
N91-23063/1/GAR 
Flight Telerobotic Servicer and Technology Transfer. 
NS123069/1/GAR , 
(Order as N91-23021/9/GAR, PC A18/MF A03) 
N91-23064/9/GAR 
Farms: The Flexible Agricultural Robotics Manipulator. 
N91-23064/9/GAR 151,1 
(Order as N91-23021/9/GAR, PC A18/MF nos) 
N91-23065/6/GAR 
— Applications of Advanced Man-Telerobot Inter- 
No 1-23065/6/GAR 
(Order as N91-23021/9/GAR, PC Ate/Me As aos) 
N91-23066/4/GAR 
Urodynamic Pressure Sensor. 
N91-23066/4/GAR 
(Order as N91-23021/9/GAR, PC A1e/MEs 03) 
N91-23067/2/GAR 
Electron Tunnel Sensor Technology. 
N91-23067/2/GAR 
(Order as N91-23021/9/GAR, PC Ate/Me a0) 
N91-23068/0/GAR 
Practical Approaches for Application of Resistance Type 


Strain on High Temperature Composites. 
NOT 2S0CR/O/GAR” 


(Order as N91-23021/9/GAR, PC Ate/Me hos) 
N91-23069/8/GAR 
Al Mass Spectrometers for Space Shuttle Health Monitor- 
Ng -23069/8/GAR 151, 
(Order as N91-23021/9/GAR, PC A18/MF 03) 
N91-23070/6/GAR 
Instrumentation for Optical Ocean Remote Sensing. 
N91-23070/6/GAR 150,423 
(Order as N91-23021/9/GAR, PC A18/MF A03) 
N91-23071/4/GAR 
co a and Control of Atmosphere in a Closed Environ- 
NOt. "59071/4/GAR 
(Order as N91-23021/9/GAR, PC Ate/ME a0) 
N91-23072/2/GAR 


Research and Techno! 

N91-23072/2/GAR 
NADC-901 19-60 

Mechanical Properties of Spray Atomized SiC Particle Rein- 

forced Aluminum-Titanium Alloys. 

AD-A235 231/8/GAR 149,362 PC A03/MF A01 
NADC-91004-60 


— Control Law ae or Neural Network Theory. 
AD-A234 990/0/G. 7,829 PC A03/MF A01 
NADC-91008-60 


Comparison of Rewarming Methods in Mildly Hypothermic 


Individuals. 

AD-A235 146/8/GAR 149,775 PC A03/MF A01 
NADC-91016-60 

Chemical Synthesis Study of Deuterated Epoxy Resins. 

AD-A234 666/6/GAR 148,414 PC AO9/MF A0O1 
NAL-TR-1079 

Analysis of Laminar Separation Bubbles Using a Simple 


Turbulence 
147,798 PC A03/MF A01 


NON22520/1/GAR 
OR-66 VOL. 91, No. 18 


151,116 PC A07/MF A01 


NAMRL-406061 
ison of Rewarming Methods in Mildly Hypothermic 


Individuals. 
AD-A235 146/8/GAR 149,775 PC A03/MF A01 
NAS 1.2:23-1 
Index of Material Safety Data Sheets: Toxic Substances 
i it 


Registry System. 

N9Y-22704/ 1/GAR 149,804 PC A99/MF A04 
NAS 1.15:4269 

Publications of the Exobiology Program for 1989: A Special 


Bibliography. 

N91.22715/7/GAR 151,100 PC A04/MF A01 
NAS 1.15:4271 

_ ting Constraints on Lunar Surface Operatio: 

N91-23014/4/GAR 150,917 PC A03/MF A01 
NAS 1.15:4274 

Determination of the Effects of Heating on Modal Charac- 

teristics of an Aluminum Plate with Application to Hyper- 


sonic Vehicles. 
N91-22111/9/GAR 149,439 PC A03/MF A01 
NAS 1.15:4277 


NASA Gi 
N91-22606/8 
NAS 1.15:4283 


Microgravity Science and Applications Bibliography, 1990 


Revision. 

N91-22466/7/GAR 149,461 PC AO5/MF A01 
NAS 1.15:100243 

Statistical Rain Attenuation Prediction Mode! with Applica- 

tion to the Advanced Communication Technology Satellite 
Project. 3: A Stochastic Rain Fade Control Algorithm for 
— Link Power Via Non Linear Markow Filtering 


Not -22494/9/GAR 148,589 PC A03/MF A01 
NAS 1.15:101741 
Multiaxis Thrust Vectorin 
Postexit Vanes on an F/, 
N91-22083/0/GAR 
NAS 1.15:102177 
JSC Director's Discretionary Fund Program. 
N91-23012/8/GAR 150,937 PC AOS5/MF A01 
NAS 1.15:102228 
Developmental Adaptations to on in Animals. 
N91-22716/5/GAR 1,101 PC A03/MF A01 
NAS 1.15:102672 
Flight Test to Determine Feasibility of a Proposed Airburne 
Wake Vortex Detection Cor t. 
N91-22096/2/GAR 147,786 PC A03/MF #01 


NAS 1.15:102803 
Solid Lubricants. 
N91-22396/6/GAR 

NAS 1.15:102813 
Small-Scale Experiments in Stovi Ground Effects. 
N91-22091/3/GAR 147,782 PC A03/MF A01 

NAS 1.15:102816 
Forces and Pressures Induced on Circular Plates by a 


Single Lifting Jet in Ground Effect. 
N91-22077/2/GAR PC A05/MF A01 


NAS 1.15:102860 
Centrifuge Facility ray System Study. Volume 2: Fa- 
sea” 


cility Systems and Study Sum 
N91-22697/7/GAR 148,780 PC A20/MF A03 


NAS 1.15:103097 
Structural Design Methodologies for Ceramic-Based Materi- 


al S) 
149,344 PC A03/MF A01 


we Bibliography. 


150,032 PC A0S/MF A01 


Using Axisymmetric Nozzles and 
-18 Configuration Vehicle. 
47,774 PC A03/MF A01 


149,370 PC A03/MF A01 


147, 771 


ystems. 
N91-22460/0/GAR 
NAS 1.15:103232 
Comparison of Analysis and Experiment for Dynamics of 


Low-Contact-Ratio Spur Gears. 
N91-22566/4/GAR 149,317 PC A02/MF A01 


NAS 1.15:103236 
Application of cs Combustion Models to Gas 


Turbine Combustor: 

N91- 22126/7/GAR 148,548 PC A03/MF A01 
NAS 1.15:103380 

Combined Release and Radiation Effects _—— ‘ered 

Program: A Unique Series of Scientific Experime: 

N91-22629/0/GAR 148,022 PC A03/MF A01 
NAS 1.15:103531 


NASA Marshall Space ey Center Solar Observatory 


Report, July - September 19! 
N91-22951/8/GAR 147,972 PC A04/MF A01 
NAS 1.15:103532 


a Marshall Space weg * eel Solar Observatory 


Report, October - December 1 

N91-; :23952/6/GAR 47,973 PC A04/MF A01 
NAS 1.15:103661 

Future Mission Opportunities and Requirements for Ad- 

vanced Space Photovoltaic Energy Conversion Technology. 

N91-22371/9/GAR 148,972 PC A03/MF A01 
NAS 1.15:103717 

Findings A. the Joint Workshop on Evaluation of Impacts of 

Space Station Freedom Ground a. 

N91- 20870/ 1/GAR 150,929 PC A02/MF A01 
NAS 1.15:103725 

Synthesis and Thermal Properties of Strontium and Calcium 

Peroxides. 


N91-22410/5/GAR 
NAS 1.15:103733 
In situ X-ray yee Ay of Damage Accumulation in SiC/ 


RBSN Tensile 
N91-22402/2/GAR 149,374 PC A03/MF A01 
NAS 1.15:103737 


High Temperature Performance Evaluation of a Hypersonic 


Engine Ceramic Wafer Seal. 
N91-22567/2/GAR 150,930 PC A03/MF A01 
NAS 1.15:103759 


Research and Technol 
N91-23072/2/GAR 


NAS 1.15:103765 
Mechanisms and Feb ere of the Effects of Additives on 


NS122088/2/GAR 149,006. PC A03/MF A01 
NAS 1.15:103768 


Viscoelastic Pr s of Addition-Cured Polyimides Used 
in righ aden ms Polymer Matrix Composites. 
N91-22377/6/GAR 149,460 PC A03/MF A01 


NAS 1.15:103799 


Penny a Characteristics of Silicon paste Whisker-Rein- 
forced Alumina at Elevated Temperatur: 
N91-22379/2/GAR 149,414. PC A03/MF A01 


NAS 1.15:104032 
aot oe Advances in Approximation Concepts for Optimum 
N91-221 Ni1S/8/BAR 147,812 PC A03/MF A01 
NAS 1.15:104024 
Nasa Future Mission Needs and Benefits of Controls-Struc- 


tures Interaction Technol 
150,893 PC A03/MF A01 


148,265 PC A03/MF A01 


151,116 PC A07/MF A01 


N91-22305/7/GAR 
NAS 1.15:104041 
Conceptual Design of a Multiple Cable Crane for Planetary 


Surface Operations. 
N91-22306/5/GAR 150,913 PC A03/MF A01 
NAS 1.15:104042 


Sensitivity-Based Scaling for + ag Structural Re- 

sponse from Different Analytical Mode’ 

N91-22578/9/GAR 150,662 PC A03/MF A01 
NAS 1.15:104059 

Structural wy 7B of Wind —— Wooden Fan Blades. 

N91-22589/6/G, 7,839 PC A04/MF A01 
NAS 1.15:104060 

Nondimensional Parameters and Equations for Buckling of 

Symmetrically Laminated Thin Elastic Shallow Shells. 

N91-22397/4/GAR 149,371 PC A03/' MF A01 


NAS 1.15:104062 
Analysis of Matrix Sanne and Loss Delamination in Xd 
pn -theta)sub S G Epoxy L under Ten- 

in Load. 
N91-22984/2/GAR 149,369 PC A03/MF A01 

NAS 1.15:104063 
NASA/DOD Aerospace Knowl 
Project. Phase 2: Respondents Inc’ 
butions. 
N91-22931/0/GAR 

NAS 1.15:104064 
———— Fati 


Crack Propa ral 
N91-22587/0/ 


NAS cement 
Thermal Characterization and Toughness of Ethynyl Con- 


taining Blends. 
148,444 PC A03/MF A01 





Diffusion Research 
including Frequency Distri- 


151,109 PC A03/MF A01 


ue of an Al-Li-Cu Alloy. — 4 bares ey 


inetics in err ae, Dw rfl . 


ing 
N91-22448/5/GAR 
NAS 1.15:104232 
Harps Flight-Control System Development for the F-18 


ih alpha Research Vehicle. 
N 1-22131/7/GAR 147,832 PC A03/MF A01 
NAS 1.15:104335 


Evaluation of Thermal Control Coatings for Use on Solar 
Dynamic Radiators in Low Earth Orbit. 
N91-22367/7/GAR 148,971 PC A03/MF A01 


une 1.15:104336 
luation of Ad\ for Aircraft Applications 
Using Gear Sones Patigue Tests. 

N91-22568/0/GAR 147,823 PC A03/MF A01 

NAS 1.15:104337 


Characteristics of 3D Turbulent Jets in Crossflow. 
N91-22536/7/GAR 147,802 PC ‘A03/MF A01 


NAS 1.15:104345 
Dynamic Effects of Internal Robots on Space Station Free- 


m. 

N91-22604/3/GAR 151,099 PC A03/MF A01 
NAS 1.15:104353 

Numerical Flux Formulas for the Euler and Navier-Stokes 


Equations. 2: Progress in Flux-Vector Splitti ng: 
N91-22084/8/GAR 147,775 A03/MF A01 


NAS 1.15:104367 
Analysis of Some Compliance Calibration Data for Chevron- 
Notch Bar and Rod Specimens. 
N91-22594/6/GAR 150,663 PC A03/MF A01 
NAS 1.15:104369 


oe Order Modeling of Boundary-Free Turbulent Shear 
Ss. 
N91-22524/3/GAR 147,799 PC A03/MF A01 
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WAS 1.15:104371 
Development of Braided Rope Seals for Hypersonic Engine 
Applications. Part 2: Flow Modeling. 
N91-22571/4/GAR 148,549 PC A03/MF A01 
NAS 1.15:104375 


igh Temperature Power Electronics for Space. 
1-22508/6/GAR 148,830 PC A02/MF A01 
NAS 1.15:104380 

RSM 1.0 User's Guide: A Resupply Scheduler Using Integer 


1-22766/0/GAR 150,931 PC A03/MF AO1 
NAS 1.15:104383 
Effect of KOH Concentration on LEO Cycle Life of IPV 
Flight Cells. An Update. 
N91-22376/8/GAR 148,839 PC A02/MF A01 
NAS 1.15:104384 
Retort Cae’ An Gpate ee O28 FV 


Cells. An Update. 
NOT 2236/00. 5/0/GAR 148,838 PC A02/MF A01 
NAS 1.15:104391 


NOY.20195/0GAR - 
NAS 1,.15:104397 

ee nee ae Vere A tee Cee 

N91-22570/6/GAR 149,318 PC A03/MF A01 
NAS 1.15:104398 

Sovtgpmnens of Silicon Carbide Semiconductor Devices for 


righ ‘emperature tions. 
1-22921/1/GAR 148,809 PC A02/MF A01 
NAS 1.15:104404 


New Flux Scheme. 
No1-22614/6/GAR 


NAS 1,15:104941 


Paper. 
147,835 PC A03/MF A01 


147,803 PC A03/MF A01 


Space Missions 
N91-22183/8/GAR 
— 1. — 


150,883 PC A13/MF A02 


oe Division: The Pro- 
148,087 PC A07/MF A01 


Soe Sean and 
gram and Plans for FY 1988-1 
22605/0/GAR 
NAS 1.15:104946 


Development of a Grid-independent Approximate Riemann- 


solver. 
N91-22090/5/GAR 147,781 PC A11/MF A02 
NAS 1.15:104948 


Nov-22068/7/0A 


NAS 1.15:104950 
of Space Sore and 


: 1989 Reference Handbook. 
151,086 PC A04/MF A91 


147,754 PC A04/MF A01 


Office 
1990: A 
lence in 
N91-22928/6/GAR 
NAS 1.15:104951 


NASA Gateway R Analysis. 
N91-22935/1/GAR 151,111 PC A04/MF A041 
NAS 1.15:104952 


Report of the Advisory Committee on the Future of the US 


N91-22182/0/GAR 150,882 PC A04/MF A01 
NAS 1.15:104956 
Traffic Alert and Collision Avoidance System (TCAS): Cock- 
og of Traffic Information (CDT!) investigation. Phase 
N91-22102/8/GA! 151,122 PC AOS/MF A01 
NAS 1.26:4367 
Formability of Al-Cu-Li Alloy Weldaiite (TM) 


049. 

N91-22426/1/GAR 149,442 PC AOS/MF A01 
NAS 1.26:4369 

Review of Near-Wall Reynoids-Stress. 

N91-22080/6/GAR 147,773 PC A04/MF A01 
WAS 1.26:4373 

Nonparaile! instability of Supersonic and Hypersonic 


N91-22085/5/GAR 147,776 PC A04/MF A01 
NAS 1.26:179448 
Analysis of Structural Response Data Using Discrete Modal 


N91-22116/8/GAR 147,813 PC AOS/MF A01 
NAS 1.26:184109 


RSRM Top Hat Cover Simulator Li 
N91-22303/2/GAR 148, 


NAS 1,26:184111 
RSRM Top Hat Cover Simulator aay Meany 2. 
ix A: Resistance Measurements. B: Light- 
Test Data Plots. 
N91-22304/0/GAR 148,566 PC A07/MF A01 
NAS 1.26:184114 
Influence of a Magnetic Field During Directional Solidifica- 


of Mar-M 246+ Hf 1 
N91-22416/2/GAR 147,822 PC A04/MF A01 
NAS 1.26:184127 
Liquid Rocket Booster Study Addendu 
N91-22368/5/GAR 
NAS 1.26:184128 
Liquid Rocket Booster 
System (STS) Systems 


ing Test, Volume 1. 
565 PC A03/MF A01 


148,568 PC A04/MF A01 


SS tet Sn Seeee Demeeiaten 
Volume 2: Addendum 1 


N91-22366/9/GAR 
NAS 1.26:184129-V-1-BK-1 


148,567 PC A0S/MF A01 


Spectrometer Sounder 
151,090 PC A06/MF A01 


A - Resolution i 

(HIMSS), Volume 1, Book 1. 
N91-22542/5/GAR 

NAS 1.26:184130-V-1-BK-2 


Mg wenneg Sp Sounder 
(H ), Volume 1, Book 2. 

N91-22541/7/GAR 151,089 PC A16/MF A02 
NAS 1.26:184138 


ee renee en eae tae Gee 


N91 NO1-22964/4/GAR 151,088 PC A15/MF A02 
NAS 1.26:184143 

eS ere Sigs Ct anats tapteten 

Fi ‘to-Adhesive Bondline. 


ixed Housing Metal- 
N91-22573/0/GAR 148,574 PC A03/MF A01 
NAS 1.26:184153 


MLIBLAST: A Mey to Se heme Hypervelocity 
Impact 
N91-22363/6. ean 150,927 PC A09/MF A01 


bam ton aii tedeas 
Booster (LRB) for the Space Transportation 
poly or $ Systems Study, Volume 2, Addendum 2. 
N91-22374/3/GAR 148,570 PC A04/MF A01 


NAS 1.26:184156 
Ultra High Resolution X 
Payload for the Space Sta Stat tion Presdon 
N91-22365/1/GAR 150,928 PC A04/MF A01 
NAS 1.26:185253 
Nonlinear Structural Analysis of Cylindrical Thrust Cham- 


bers Using ba Models. 
N91-22601/9/GAR 148,571 PC A03/MF A01 
NAS 1.26:186011 





Automated it Test 
N91-22117/6/GAR 


NAS 1.26:187067 
ees >, Reevas toe Ba, eee Cpe Spann Radietee Kean 


and Ai Code (HEPSPARC). 
N91-22358/6/GAR 151,087 PC A0S/MF A01 
NAS 1.26:187083 


HOLLOTRON Switch for Megawatt Lightweight Space in- 


verters. 

N91-22502/9/GAR 148,757 PC A04/MF A01 
NAS 1.26:187094 

New Procedure for Calculating Contact Stresses in Gear 


Teeth 
N91-22562/3/GAR 149,316 PC A03/MF A01 
NAS 1.26:187114 
Si a oe Cae a ee 


N91-22372/7/GAR 150,507 PC A04/MF A01 
NAS 1.26:187503 


Mathad, 


147,898 FC A03/MF A01 





logy for a C ity Resp Question- 


naire on Sonic . 
N91-22830/4/GAR 149,044 PC A05S/MF A01 
NAS 1.26:187524 
‘arameter Studies and Sensitivity Analysis for 
Rotor Blades in Axial F 
N91-22078/0/GAR 147,772 PC A03/MF A01 
NAS 1.26:187551 


ignition and Structure of a inar Diffusion Flame in a 
essible Mi ring Layer wih Finte Rate Chemisty 
N91-22537/5/GAR 148,534 PC A03/MF A01 


NAS 1.26:187755 
Evaluation of at gaa Hydrogen Storage Methods F or 


He es ey /S/GAR 147,815 PC AQS5/MF A01 
NAS 1.26:187917 


ign Software for R 
N91-22720/7/GAR 
NAS 1.26:187931 


MIT f~ Y 
Not 22824/ GAR 


NAS 1.26:187941 


148,648 PC A0S/MF A01 
150, 50,812 


jeuse. 
148,649 PC A03/MF A01 


yo Aba! AO4/ME AO1 


Support for 

N91-22721/5/GAR 
NAS 1.26:187957 

Real Time Control for NASA Robotic oem 

N91 -22569/8/GAR 150,896 PC A03/MF A01 
NAS 1.26:187960 

Error Control Techniques for Satellite and Space Communi- 


cations. 

N91-22471/7/GAR 148,594 PC A11/MF A02 
NAS 1.26:187975 

eee with Process Groups: Group and Multicast 


No1.22720/3/GAR 148,650 PC A03/MF A01 
NAS 1.26:187982 
GRASP/Ada: Graphical Rep i of Al 
, and Pi fa a 


oy Ee 
es & Aes 


= ools for Task 2, Phase 3 
N91-22723/1/GAR 148,651 PC A06/MF A01 


NAS 1.26:187993 
Ricis eee Geet 90 Symposium: Aerospace Ap- 











NAS 1.26:188151 


N91-22724/9/GAR 
NAS 1.26:187994 
= Software pot = mary LF ay ee Ap- 


— 
N91-22728/0/GAR 
NAS 1.26:188006 


151,102 PC A04/MF A01 


151,103 PC AQ7/MF AOt 


Direct Motor. 
N91-22561/5/GAR 148,761 PC A03/MF A01 
NAS 1.26:188007 


Nov-22s08/a/Gan 


NAS 1.26:188009 
Investigation of Turbulent Processes in Magnetospheric 
N91.22608/3/GAR 148,021 PC AQ2/MF A01 
NAS 1.26:188011 
Robust I Autothrottle Con- 
meet Autopilot/ Design Using 
N91-221 ST/S/GAR "147,831 PC A10/MF A02 
NAS 1.26:188012 
Three Dimensional Scattering Center _o Ms 
N91-22472/5/GAR 148,748 A07/MF A01 
NAS 1.26:188013 


Physics of Heavy lons (1989-1990). 
N91-22627/4/GAR 148,020 PC A02/MF A01 


NAS 1.26:188016 


Miami County, Indiana. 
150,121 PC A03/MF A01 


Execution Environment (PCEE) Project 


Review: Peer Review. 
N91-22731/4/GAR 151,047 PC A03/MF A01 
NAS 1.26:188038 


Research in ) 
N91-22619/1/GAR 150,033 PC A07/MF A01 
NAS 1.26:188047 


Study of Characteristics of Ni-Based Super- 


alloys at ee 
N91-22432/9/ 149,447 PC AQ4/MF A01 
NAS 1.26:188056 


Seees Reatte of Ge Reet ae 


Mars: Evolution of Vi ‘ectonics, and V 
N91-22984/9/GAR 147999 PC A14/MF A02 
NAS 1.26:188059 
Scale Motions of Neptune’s Bow Shock: Evidence 
for Contra of the Shock Position by the Rotation Phase of 
N91 "2984/2 GAR 147,974 PC A04/MF A01 
NAS 1.26:188080 


Computation of Viscous Blast Wave Flowfields. 
N91-22512/8/GAR 150,467 PC A03/MF A01 


NAS 1.26:188088 
Evaluation Plan for Network interface Units. 
N91-22352/9/GAR 150,926 PC A0S/MF A0t 

NAS 1.26:188095 


igin and Thermal E of Mars. 
N91-23011/0/GAR 147,962 PC A0S/MF A01 
NAS 1.26:188097 
Grid Generation About Complex Three-Dimensional Aircraft 
N91-22071/5/GAR 147,770 PC A03/MF A01 
NAS 1.26:188098 
any Investigations in Support of Project Di- 
N91-22703/3/GAR 149,717 PC A04/MF A01 
NAS 1.26:188116 
of Routine Communication in the Air Traffic Con- 


trol em. 
N91-22475/8/GAR 151,124 PC A03/MF A01 
NAS 1.26:188117 


nee Sar Se eee 
Aircraft Flight Profile Sonic Boom Signatures. 
147,784 PC A07/MF A01 


NAS 1.26:188118 


NOW 22379/S/GAR 10" 148.508 PC A0S/MF A01 
NAS 1.26:188120 

Masking Failures of Multidimensional Sensors (Extended 

Abstract). 

N91-22752/0/GAR 149,285 PC A03/MF A01 
NAS 1.26:188147 

Full Field, 3-D Velocimeter for Microgravity Crystallization 

N91-22465/9/GAR 150,620 PC A04/MF A01 
NAS 1.26:188149 


NASA Research Center HBCU/OMU Program: 
1990 Student Xupport Survey. 
N91-22926/0/G. 148,078 PC A03/MF A01 


NAS 1.26:188150 


Radiative Interactions in Laminar Duct Flows. 
N91-22513/6/GAR 150,508 PC A06/MF A01 
NAS 1.26:188151 
Handbook for MAP, ae 32. Part 
; _— 


from Nations. Part 3: Map 
N91-22631/6/GAR 148, 


September 15, 1991 


BA Fanny a de 


“PC A10/MF A02 


OR-67 





NTIS ORDER/REPORT NUMBER INDEX 


NAS 1.26:188152 
Power-on eyo ae for a Complete Generic 


N91 OO07S/B/GAR nr 51, 053 PC A02/MF A01 
NAS 1.26:188155 


N91-22419/6/GAR 149,440 PC A06/MF A01 
NAS 1.26:188157 


ee ae of Gas Dy 
interacting 
N91-22959/1/GAR 

NAS 1.26:188165 


and Star F ion in 
147,975 PC A02/MF A01 





and 


Planetary Sciences: Soviet Research. 
N91-22960/9/GAR 147,976 PC A14/MF A02 
NAS 1.26:188167 


Failure Prediction of Thin Beryllium Sheets Used in Space- 


craft Structures. 
N91-22588/8/GAR 149,449 PC A03/MF A01 
NAS 1.26:188168 
Atmosph : Sp glo ond 
N91-23013/6/GAR 147,998 PC A04/MF A01 
NAS 1.26:188169 


a. and Cosmology 
N91- 1/5/GAR 


NAS 1.26:188170 





Confront the 17 keV Neutrino. 
150,825 PC A03/MF A01 


Dark Matter in the U 

N91-22982/3/GAR 
NAS 1.26:188172 

Laser Raman Diagnostics in Subsonic and Sup 

bulent Jet Diffusion Flames. 

N91-22411/3/GAR 148,243 PC A09/MF A01 
NAS 1.26:188178 


150,826 PC A03/MF A01 





ic Tur- 


Triton's Global Heat 
N91-23018/5/GAR 
NAS 1.26:188185 
pay Combining 
19 1-22669/6/GAR 
NAS 1.26:188186 
fons of Thrust Vectoring by Navier-Stokes Solu- 


Nor -22092/1/GAR 147,783 PC A06/MF A01 
NAS 1.26:188188 
Surface and Through Crack Problems in Layered Orthotro- 


tes. 
1-22600/1/GAR 150,665 PC A13/MF A02 
NAS 1.26:188189 


147,999 PC A03/MF A01 


Ground-Based Sensors for the Pur- 
g Satelite Based Rainfall Estimates. 
148,057 PC A07/MF A01 


of Carbon Fi 


Thermoplastic Coati ibers. 
N91-22454/3/GAR 149,356 PC AOS/MF A01 
NAS 1.26:188190 


Theoretical Studies of Molecular Collisions. 
N91-22846/0/GAR 148,383 PC A02/MF A01 


NAS 1.26:188191 
Reliable Numerical Computation in an Optimal Output- 
Feedback n. 
N91-22804/9/GAR 148,685 PC A03/MF A01 
NAS 1.26:188201 


Numerical Simulation of S 
N91-22095/4/GAR 


NAS 1.55:3109-V-1 


wept — Flows. 
147,785 PC A04/MF A01 


T , 1 
No1-23007/9/GAR 
NAS 1.55:10059 
Vision-21: Space Travel for the Next Millennium. 
N91-22139/0/GAR 151,092 PC A25/MF A04 
NAS 1.55:10065-PT-1 
Fourth NASA Worksh putational Control of Flexi- 


ble Aerospace Systems, he 1. 

N91-22307/3/GAR 151,062. PC A20/MF A03 
NAS 1.55:10065-PT-2 

~ aye NASA Workshop on Computational Control of Flexi- 

Aerospace Systems, Part 2 

Not -22331/3/GAR 
NAS 1.82:8070.5A 

NASA Standard: Trend Analysis Techniques. 

N91-22815/5/GAR 149,511 PC AO5/MF A01 
NASA-CP-3109-V-1 


147,755 PC A19/MF A03 





" 151,074 PC A20/MF A03 


Technology 2000, Volume 1 

N91-23021/9/GAR 
NASA-CP-3110 

1991 Goddard Conference on Space Applications of Artifi- 


cial Intelligence. 
N91-22769/4/GAR 151,104 PC A16/MF A02 
ae 


Vision-21: Space Travel for the Next Millennium. 

N91-22139/0/GAR 151,092 PC A25/MF A04 
NASA-CP-10065-PT-1 

Fourth NASA Worksh oxy putationa! Contro! of Flexi- 

ble Aerospace Systems, 

N91-22307/3/GAR 


NASA-CP-10065-PT-2 


Fourth NASA Workshop on Computational Control of Flexi- 
ble Aerospace Systems, Part 2. 
151,074 PC A20/MF A03 


N91-22331/3/GAR 
VOL. 91, No. 18 


147,755 PC A19/MF A03 





” 151,062 PC A20/MF A03 


OR-68 


NASA-CR-4367 
Superplastic Formability of Al-Cu-Li Alloy Weldalite (TM) 


049. 
N91-22426/1/GAR 149,442 PC A05/MF A01 
NASA-CR-4369 


Review of Near-Wall Reynoids-Stress 
N91-22080/6/GAR 147,773 PC A04/MF A01 


NASA-CR-4373 
Nonparaliel 
Boundary Layers. 
N91-22085/5/GAR 

NASA-CR-179448 
Analysis of Structural Response Data Using Discrete Modal 


Filters. 
N91-22116/8/GAR 147,813 PC AO5/MF A01 
NASA-CR-184109 


RSRM Top Hat Cover Simulator Paya Test, Volume 1. 
N91-22303/2/GAR 148,565 PC A0Q3/MF A01 


NASA-CR-184111 
RSRM Ma - Cover Simulator Lightning Test, Volume 2 
vo * M "Tesora B: - 
Test Data 
No 22304/0/GAR 
NASA-CR-184114 


Instability of Supersonic and Hy 


yv 


147,776 PC A04/MF A01 








148,566 PC A07/MF A01 


of a Magnetic Field During Directional Solidifica- 
tion of Mar-M 246+ Hf Superalloy. 

N91-22416/2/GAR 147,822 PC A04/MF A01 
NASA-CR-184127 


Liquid Rocket Booster Study 
N91-22368/5/GAR 


a te 


Sener oT STS) ee 
N91-22366/9/GA\ 


MASA-C ae 28-1 
Mi Sp Sounder 


Resolution 
(hiss) voneee Book 1 
1-22542/5/GAR 151,090 PC A06/MF A01 


a= gay rh 1-OK-8 


Addendum. 
148,568 PC A04/MF A01 


pooeee Saas, 0 for the Ghese Transportation 
Volume 2: Addendum 1. 
148,567 PC A0S/MF A01 





rt cS of, 
Pp 





(ris), Volume 
(Hi Mss), voneee 1, Book 2. 
Not -22541/7/GAR 


NASA-CR-184138 
Engineering Support for an Ultraviolet Imager for the ISTP 


N91-22364/4/GAR 151,088 PC A15/MF A02 
NASA-CR-184143 

Early Focus Develop Effort, Ult ic Inspection of 

Fixed Housing Metal-' Bondline. 

N91-22573/0/GAR 148,574 PC A03/MF A01 
NASA-CR-184153 

MLIBLAST: A ty to ey Predict Hypervelocity 

Impact 

N91-22363/6 ean 150,927 PC A09/MF A01 
NASA-CR-184155 


Liquid Rocket Booster te for the Space Transportation 
System (STS) Systems Study, Volume 2, Addendum 2. 
N91-22374/3/GAR 148,570 PC A04/MF A01 


NASA-CR-184156 
Ultra High Resolution XUV Bone ~orgamaeg An Attached 


Payload for the Space Stat 
N91-22365/1/GAR Freee. 928 PC A04/MF A01 
NASA-CR- 185253 


Nonlinear Structural Analysis of Cylindrical Thrust Cham- 
Is 


bers Using by uae Models. 
N91-22601/9/GAR 148,571 PC A03/MF A01 


NASA-CR-186011 
Automated Flight Test Management System. 
N91-22117/6/GAR 147,838 PC A03/MF A01 
NASA-CR-187067 
User's Aa weng for the Heat Pipe Space Radiator Design 
and A is Case (HEPSPARC). 
151,087 PC AOS/MF A01 


151,089 PC A16/MF A02 





No1.229 /6/GAR 
NASA-CR-187083 
HOLLOTRON Switch for Megawatt Lightweight Space In- 


verters. 

N91-22502/9/GAR 148,757 PC A04/MF A01 
NASA-CR-187094 

New Procedure for Calculating Contact Stresses in Gear 


Teeth. 

N91-22562/3/GAR 149,316 PC A03/MF A01 
NASA-CR-187114 

tudy of Orifice Fabrication Technologies for the Liquid 

Droplet Radiator. 

N91-22372/7/GAR 150,507 PC A04/MF A01 
NASA-CR-187503 

D . n AAothaAAl ac ity yR 

naire on Sonic Boom ras re. 

N91-22830/4/GAR 
NASA-CR-187524 

Aerodynamic Parameter Studies and Sensitivity Analysis for 


Rotor Blades in Axial Flight. 
N91-22078/0/GAR 147,772 PC A03/MF A01 


NASA-CR-187528 





p Question- 
149,044 PU AOS/MF A01 


with to Mesh Refine 


Domain Decomposition 
AD-A234 723/5/GAR 149,464 PC AO) MF A01 


ee 


and Structure of a Laminar Diffusion Flame in a 
pressible Mixing Layer with Finite Rate 
N91-22537/5/GAR 148,534 PC A03/MF A01 
NASA-CR-187917 


ign Software for Reuse. 
N91-22720/7/GAR 


gars perce 


IT Astromag 1.7 Meter Disk Magnet De 
NB -22824/7/GAR "%0, B12 Be bari A01 
NASA-CR-187941 


Support for ee R 
N91-22721/5/GAR 


py ne sa 


Real Time Control for 
N91 2aseo/e/ GAR 


NASA-CR-187960 
Error Control Techniques for Satellite and Space Communi- 


cations. 

N91-22471/7/GAR 148,594 PC A11/MF A02 
NASA-CR-187975 

Programming with Process Groups: Group and Multicast 


N91-22722/3/GAR 148,650 PC A03/MF A01 
NASA-CR-187982 

GRASP/Ada: G 

anny | and 


148,648 PC A05/MF A01 


jeuse. 
148,649 PC A03/MF A01 


NASA Robotic Gripper. 
150,896 PC A03/MF A01 





of Algorithms, 
a 


goo or /GAR 
NASA-CR- 187993 


148,651 PC A06/MF A01 


90 S 
151,102 


; Aerospace Ap- 
A04/MF A01 


[eotere and Research 
91-22724/9/GAR 
NASA-CR- 187994 

Ricis Software E: 90 S : 

pl and Resewrch Be seg iy hg 





ces. 
N91-22728/0/GAR 
NASA-CR- 188006 


pees Direct Drive Motor. 
N91-22561/5/GAR 


148,761 PC A03/MF A01 
NASA-CR-188007 


151,103 PC A07/MF A01 


Project in Miami Cou 


NASA Applications inty, Indiana. 
N91-22608/4/GAR 150,121 PC A03/MF A01 
NASA-CR-188009 


Investigation of Turbulent Processes in Magnetospheric 


Boundary 

N91-22628/2/GAR 148,021 PC A02/MF A01 
NASA-CR-188011 

Robust Integrated od ot ee Design Using Con- 


strained Parameter 
N91-22127/5/GAR 147,831 PC A10/MF A02 


NASA-CR-188012 


Three Dimensional Scattering Center Imagi Woy 
N91-22472/5/GAR - 148,748 Pe A07/MF A01 
NASA-CR-188013 


Physics of Heavy lons (1989-1990). 
N91-22627/4/GAR 148,920 PC A02/MF A01 


NASA-CR-188016 
Portable Common Execution Environment (PCEE) Project 


Review: Peer R h 
N91-22731/4/GAR 151,047 PC A03/MF A01 
NASA-CR- 188038 


Research in Geosciences Policy. 
N91-22619/1/GAR 


NASA-CR-188047 
Study at i Characteristics of Ni-Based Super- 


alloys at 
N91 432 9/GAR 149,447 PC A04/MF A01 
NASA-CR-188056 
pena: Results of the NASA-: feocaeneS a 
Evolution of Volcanism, oe Volatiles 
NOT 20964/0/GAR 7,939 PC A14/MF A02 


Be py Ana 


Scale Motions of son aaa Bow Shock: Evidence 
for trol of the Shock Position by the Rotation Phase of 


Neptune’s Magnetic rod. 
N91-22954/2/GAR 147,974 PC AQ4/MF A01 
NASA-CR-188080 


Computation of Viscous Blast Wave Flowfields. 

N91-22512/8/GAR 150,467 PC A03/MF A0O1 
NASA-CR-188088 

Evaluation Plan for Space Station Network Interface Units. 

N91-22352/9/GAR 150,926 PC A0S/MF A01 
aoe 

and Thermal Evolution of peoy 
"23011/0/GAR 147,962 PC A05/MF A01 

aitilan haar 

Grid Generation About Complex Three-Dimensional Aircraft 


Configurations. 
147,770 PC A03/MF A01 


150,033 PC A07/MF A01 


N91-22071/5/GAR 
NASA-CR-188098 
— Investigations in Support of Project DI- 
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N91-22703/3/GAR 
NASA-CR-182 116 
of Routine Communication in the Air Traffic Con- 


N91-22475/8/GAR 151,124 PC A03/MF A01 
NASA-CR-188117 

Devel of a Computer Technique for the Prediction of 

Transport Aircraft Flight Profile Sonic Boom Signatures. 

N91-22093/9/GAR 147,784 PC A07/MF A01 
NASA-CR- 188118 

Engine Throat/Nozzie Optics for Plume 

N91-22373/5/GAR 148,569 
NASA-CR- 188120 

pore Failures of Multidimensional Sensors (Extended 

N91-22752/0/GAR 149,285 PC A03/MF A01 
NASA-CR- 188147 

Full Field, 3-D Velocimeter for Microgravity Crystallization 


N91-22465/9/GAR 150,620 PC A04/MF A01 
NASA-CR-188149 


NASA Research Center HBCU/OMU Program: 
1990 Student Survey. 
N91-22926/0/G. 148,078 PC A03/MF A01 


NASA-CR-188150 


Radiative Interactions in Laminar Duct Flows. 
N91-22513/6/GAR 150,508 PC A06/MF A01 


NASA-CR- 188151 
for MAP, Me 32. Part pA ty ee Part 
Minutes, R agen jap maries 
‘om Nations. Part 3: Map Bate 
Not.22691 /6/GAR 148, “PC A10/MF A02 
NASA-CR- 188152 


149,717 PC A04/MF A01 





PC A05S/MF A01 


Predictions for a Complete Generic 


Hypersonic Vehicle Configuration. 
1-22079/8/GAR 


151,053 PC A02/MF A01 
NASA-CR-188155 


idification. 


N91-22419/6/GAR 149,440 PC A06/MF A01 
NASA-CR- 138157 


Theoretical Models of Gas Dynamics and Star Formation in 


Inter Ring Galaxies. 
N91-22959/1/GAR 147,975 PC A02/MF A01 
NASA-CR- 188165 
Planetary Sciences: American and Soviet Research. 
N91-22960/9/GAR 147,976 PC A14/MF A02 
NASA-CR-188 167 
Failure Prediction of Thin Beryllium Sheets Used in Space- 


ft ; 
N91-22568/8/GAR 149,449 PC A03/MF A01 
NASA-CR- 188168 
Planetary Atmosph : Mi Sp pic and 
Physics. 
N91-23013/6/GAR 147,998 PC A04/MF A01 
NASA-CR- 188169 


Cosmology Confront the 17 keV Neutrino. 
NOT e28e1/S/GAR 150,825 PC A03/MF A01 
NASA-CR-188170 


Dark Matter in the Universe. 
N91-22982/3/GAR 


NASA-CR-188172 
Laser Raman Diagnostics in Subsonic and Supersonic Tur- 


bulent Jet Diffusion 
N91-22411/3/GAR 148,243 PC A09/MF A01 
NASA-CR-188178 


Triton's Global Heat Budget. 
N91-23018/5/GAR 


NASA-CR-188185 


Optimal Combining of Ground-Based Sensors for the Pur- 
of Validating Satellite-Based Rainfall Estimates. 
19 1-22669/6/GAR 148,057 PC A07/MF A01 


NASA-CR-188 186 
a of Thrust Vectoring by Navier-Stokes Solu- 


No1-22092/1/GAR 147,783 PC A06/MF A01 
NASA-CR-188 188 
Surface and Through Crack Problems in Layered Orthotro- 


e Plates. 
I91-22600/1/GAR 150,665 PC A13/MF A02 
NASA-CR-188189 





150,826 PC A03/MF A01 


147,999 PC A03/MF A01 


Thermoplastic Coating of Carbon Fiber 
N91-22454/3/GAR r 149, 956 PC AO5/MF A01 
NASA-CR-188190 


Theoretical Studies of Molecular Collisions. 
N91-22846/0/GAR 148,383 


NASA-CR-188191 
Reliable N | Computation in an Optimal Output- 


Feedback 
N91-22804/9/ AR 148,685 PC A03/MF A01 
NASA-CR-188201 


Numerical Simulation of Swept-Wii 
N91-22095/4/GAR 


NASA-GP-23-1 
Index of Material Safety Data Sheets: Toxic Substances 
Registry System 


PC A02/MF A01 





mg Flows. 
47,785 PC A04/MF A01 


149,804 PC A99/MF A04 


N91-22704/1/GAR 
5A 


NASA Standard: Trend Analysis 
N91-22815/5/GAR 


NASA-TM-4269 
Publications of the Exobiology Program for 1989: A Special 
N91-22715/7/GAR 151,100 PC A04/MF A01 
NASA-TM-4271 


ighting Constraints on Lunar Surface 
Nor cdi a/4/GAR 


150,917 PC AQ3/MF A01 
NASA-TM-4274 


teristics of an Aluminum Plate wih Aeplicason to Hyper: 
an Aluminum Plate with Application to Hyper- 


149,439 PC A03/MF A01 


Techniques. 
149,511 PC AQS/MF A01 


pony 
NO1221 11/9/GAR 
NASA-TM-4277 


NASA Geology ’ 
N91-22606/8/GAR 150,032 PC A0S/MF A01 
NASA-TM-4283 
eee Science and Applications Bibliography, 1990 
No122468/7/GAR 149,461 PC A0S/MF A01 
NASA-TM- 100243 
Statistical Rain Attenuation Prediction bse we with Applica- 
Project. 3. A "Stochastic ~~ t Fade Conmel Algorithm for 
Satellite tink Power Via Linear Markow Filtering 
N91-22494/9/GAR 148,589 PC A03/MF A01 
NASA-TM-101741 
Multiaxis 1 ny Vv sing Axisymmetric Nozzles and 


Postexit V: an F/A-18 a Vehicle. 
NO1-22083/0/GAR 147,774 PC A03/MF A01 


yo Se 
"50.987 PC A05S/MF A01 


Developmental Adaptations to Gravity in Animais. 
N91-22716/5/GAR 151,101 PC A03/MF A01 


NASA-TM- 102672 
Flight Test to Determine Feasibility of a Proposed Airborne 
Detection 


Wake Vortex 
N91-22096/2/GAR 147,786 PC A03/MF A01 
NASA-TM- 102803 





JSC Director's 
N91 ‘coeGan 
NASA-TM-102228 


Solid Lubricants. 
N91-22396/6/GAR 
NASA-TM-102813 


Small-Scale ++ eae in 
N91-22091/3/GAR 


NASA-TM- 102816 


Forces and oe 
oe Jet in Ground 
N91-22077/2/GAR 
NASA-TM-103097 
Structural! Design Methodologies for Ceramic-Based Materi- 


1S 
149,344 PC AQ3/MF A01 


149,370 PC A03/MF A01 


Stovi Ground Effects. 
147,782 PC A03/MF A01 


“~~ on Circular Plates by a 
147,771 PC A0S/MF A01 


al lems. 

N91-22460/0/GAR 
NASA-TM- 103232 

of Analysis and Experiment for Dynamics of 

Low-Contact-Ratio . 

N91-22566/4/GAR 149,317 PC A02/MF A01 
NASA-TM-103236 

Application of Mixing-Controlled Combustion Models to Gas 

Turbine Combustors. 

N91-22126/7/GAR 148,548 PC A03/MF A01 
NASA-TM- 103380 

Combined Release and Radiation Effects Satellite (CRRES) 

Program: A Unique Series of Scientific iments. 

N91-22629/0/GAR 148,022 PC A03/MF A01 
NASA-TM-103531 


as Marshall Space — Center Solar Observatory 


leport, Jul — L 
NST Snes 1/8/0 147,972 PC A04/MF A01 
NASA-TM- 103532 
NASA Marshall Space be Center Solar Observatory 
October - 


Report, 
N91-22952/6/GAR 147,973 PC A04/MF A01 
NASA-TM- 103661 
Future Mission 1 Opportunities 


vanced 
N91-22371 /9/GAR 
NASA-TM-103717 
aan be of the Joi luation of Impacts of 


Space Station Winectone pee! Coniguations 
N91-22370/1/GAR PC A02/MF A01 
NASA-TM-103725 


Ste hath Ss Seen ome 


NOT -22810/5/GAR 148,265 PC A03/MF A01 
NASA-TM-103733 

a Ras Monitoring of Damage Accumulation in SiC/ 

N91-22402/2/GAR 149,374 PC A03/MF A01 
NASA-TM-103737 


High Temperature Performance Evaluation of a Hypersonic 
Engine Ceramic Wafer Seal. 


and we for Ad- 
More Pe AGS ME A01 








NASA-TM-104375 


N91-22567/2/GAR 
NASA-TM-103759 


150,930 PC AQ3/MF A01 


fh and Technoik 
NOt -23072/2/GAR 
NASA-TM-103765 
and Modeling of the Effects of Additives on 


ae : 
N91-22464/2/GAR 149,006 PC A03/MF A01 
NASA-TM-103768 
Viscoelastic Properties of Polyimides Used 
in High Temperature Polymer Matrix ites. 
NOT S237 7 /BIGAR 149,460 PC A03/MF A01 
NASA-TM- 103799 
Tri ical 





151,116 PC AO7/MF.A01 


istics of Sil Carbide Whisker-Rein- 
forced ina at Elevated T 

N91-22379/2/GAR 149,414 PC A03/MF A01 
NASA-TM-104032 

pom Advances in Approximation Concepts for Optimum 

N91-22113/5/GA 147,812 PC A03/MF AD1 
NASA-TM- 104034 

Nasa Future Mission Needs and Benefits of Controls-Struc- 


tures Interaction T 

N91-22305/7/GAR 150,893 PC A03/MF A01 
NASA-TM-104041 

Conceptual Design of a Multiple Cable Crane for Planetary 


Surface 
NOT S230 SOAR 150,913 PC A03/MF A01 
NASA-TM-104042 
Sensitivity-Based Scaling for Correia’ Structural Re- 
mee from Different Analytical Models. 
'1-22578/9/GAR 150,662 PC A03/MF A01 
NASA-TM-104059 


of Wind Tunnel Wooden Fan Blades. 


Structural | 
N91-22589/6. 147,839 PC AQ4/MF A01 
NASA-TM-104060 

Nondimensional and Equations for Buckling of 


Parameters 
be sewn 79] Laminated Thin Elastic Shallow Shells. 
N91-22397/4/GAR , 


149,371 PC A03/MF A01 
NASA-TM- 104062 


Analysis of Matrix Cracking and Local Delamination in (0/ 
— — S Graphite Epoxy Laminates under Ten- 
NOT 20984/2/GAR 149,369 PC A03/MF A01 
NASA-TM- 104063 
NASA/DOD Aerospace 
Phase 2: Ri 
N91-22931/0/GAR 
NASA-TM- 104064 
Environmental F: of an Al-Li-Cu Alloy. Part 1: Intrinsic 


N91-22587/0/GAR 149,448 PC A03/MF A01 
NASA-TM- 104071 


Thermal Characterization and Toughness of Ethynyl Con- 


i Blends. 
N91-22448/5/GAR 148,444 PC A03/MF A01 
NASA-TM-104232 
ra cena Roseanne System Development for the F-18 
lesearch V. . 


NON a2131/7/0AR 147,832 PC A03/MF A01 
NASA-TM-104335 


Evaluation of Thermal Control Coatings for Use on Solar 
Dynamic Radiators in Low Earth Orbit. 
N91-22367/7/GAR 148,971 PC A03/MF A01 
NASA-TM-104336 
Evaluation of Advanced Lubricants for Aircraft Applications 
i Fatigue Tests. 
N91-22568/0/GAR 


147,823 PC A03/MF A0t 
NASA-TM- 104337 


Characteristics of 3D Turbulent Jets in Crossflow. 
N91-22536/7/GAR 147,802 PC A03/MF A01 


NASA-TM-104345 
Dynamic Effects of Internal Robots on Space Station Free- 


NB1-22604/3/GAR 151,099 PC A03/MF A01 
NASA-TM-104353 

—_ ~ 

a? 

Ng1-22084/8/GA 
NASA-TM-104367 

Analysis of Some Compliance Calibration Data for Chevron- 

Notch Bar and Rod Specimens. 

N91-22594/6/GAR 150,663 PC A03/MF A01 
NASA-TM- 104369 

Second Order Modeling of Boundary-Free Turbulent Shear 


Flows. 
N91-22524/3/GAH 147,799 PC A03/MF A01 
NASA-TM-104371 
of Braided Rope Seals for Hypersonic Engine 
Applications. Part 2: ¥ 
N91-22571/4/GAR 148,549 PC A03/MF A01 
NASA-TM-104375 


Knowledge — ~~ Research 


7 





151,109 PC AQ3/MF A01 


Formulas for the Euler and Navier-Stokes 


in Flux-Vector 
147,775 > AO3/MF A01 


‘emperature Power Electronics for Space. 
NST -22508/6/GAR - 148,830 PC A02/MF A01 
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NASA-TM-104380 
RSM ote aa Guide: A Resupply Scheduler Using Integer 


1-22766/0/GAR 150,931 PC A03/MF A01 
NASA-TM-104383 
Effect of KOH Concentration on LEO Cycle Life of IPV 


Flight An Update. 
N91-22376/8/GAR 148,839 PC A02/MF A01 
NASA-TM-104384 


Effect of LEO ing on 125 Ah Advanced Design IPV 
bight Calis. 


Hoey A op ray An Update. 
N91-22375/0/GAR 


148,838 PC A02/MF A01 
NASA-TM-104391 


Life Extending Control: A Concept Paper. 
N91-22135/8/GAR 147.835 PC A03/MF A01 
NASA-TM-104397 


pape coaeane 0 Gay Tout A New Method of Analy- 


No -22570/6/GAR 149,318 PC A03/MF A01 
NASA-TM-104398 
Silicon Carbide Semiconductor Devices for 


of 
Temperature . 
'1-22921/1/GAR 148,809 PC A02/MF A01 


NASA-TM- 104404 


New Flux — Scheme. 
N91-22814/8/G 


NASA-TM-104941 


147,803 PC A03/MF A01 


Space Missions 
N91-22183/8/GAR 


NASA-TM-104943 
NASA Earth Science and 
and Plans for FY 1988- 

'1-22605/0/GAR 
NASA-TM- 104946 


Gosmeorrent of a Grid-independent Approximate Riemann- 


peites -22090/5/GAR 147,781 PC A11/MF A02 
NASA-TM-104948 


NOT 20969/7/0A 


NASA-TM-104950 
Office of Space Science 
1990: A for op in Space 
lence tions. 

N91- /6/GAR 147,754 PC A04/MF A01 

NASA-TM-104951 


NASA R 

neeesernmancoenen 
NASA-TM- 104952 

Report of the Advisory Committee on the Future of the US 


N91-22182/0/GAR 150,882 PC A04/MF A01 
arisen 


150,883 PC A13/MF A02 


— Division: The Pro- 
148,067 PC A07/MF A01 


; 1989 Reference 


Handbook. 
151,086 PC A04/MF A01 


and Applications Stra 


fon 
Excel- 


151,111 PC AQ4/MF A01 


tatfic Alert and Collision Avoidance System (TCAS): Cock- 

pt of a Information (CDTI) Investigation. Phase 

Nowe2to2 '8/GAR 151,123 PC A0S/MF A01 
NATICK-TR-91/019 

of an Automated Parachute Tracking and Manage- 


AD- 935/5/GAR 149,855 PC A0S/MF A01 

NATICK/TR-91/022 
poy of Giardia 
to Globaline: A R 


AD AzSS 938/9/GAR 
NATICK/TR-91/023 


by lodine with Special Refer- 

"149,142 PC A03/MF A01 
Responses to Load i 

neemge Sijec Using. Using Internal and External Fi “4 


AD ASS S 941/3/GAR 149,773 PC A0S/MF A01 
NATICK/TR-91/G25 
Mechanical Properties of Polycarb Polysulf and 


AD-A234 939/7/GAR 150,459 PC A03/MF A01 
NBDL-90R015 


Ree Seataten. Sotween: fete. ene: Conains 


AD Asse Te1/50G 781/3/GAR 149,772 PC A03/MF A01 
NCAR/TN-359+STR 
Uncertainty fori of 0 Rateme Flush Orifice Air Motion 
for the of Aircraft incident : 
1-198176/GAR 147,805 PC A03/MF A01 
NCEL-R-931 





Advanced Material Handling Equipment Controls 
AD-A235 091/6/GAR 149,859 PC A04/MF A01 


NCEL-TN-1825 
Water Production from Atmospheric Sources. 
090/8/GAR 148,458 PC A03/MF A01 
> ES 


Pao 2008 "o0ges/GAR pw 1aa.3ie 1 he Aba A01 


NCHS/DF/MT-91/012 
Vital Statistics Divorce Data, Detail, 1988. 
PB91-507731/GAR 
NCHS/DF/MT-91/012A 
Vital Statistics Divorce Data, Detail, 1988. Public Use Data 
Tape Documentation. 


"148,117 CP To2 


OR-70 VOL. 91, No. 18 


PB91-193391/GAR 
NDC-12 


148,109 PC A03/MF A01 


Hydrologic characterization of fractured rocks: An interdisci- 


piety methods S/GARY 150,226 PC A10/MF A02 

pag 
IEACRP thermal fission product benchm: 

DEo1622186/GaR 150, 78 be A06/MF A01 
gr tad 

Proceedi the 1988 seminar on nuclear data. 

DE8901 MD yGAR 150,676 PC A16/MF A02 
NEANDC(J)-144/U 

Measurement of double differential neutron emission cross 

sections at 14.1 MeV for Ca, Mn, Co and W. 

DE90008106/GAR 150,681 PC A04/MF A01 
NEANDC(J)-145/U 

a and figures from JNDC Nuclear Data Library of fis- 

oducts, Version 2. 

De 150,677 PC A12/MF A02 
NEANDC(J)-146/U 
ae cross section calculation system with simplified 
-format. joao 2, CRCNOSS. 

D :90008002/ 50,678 PC A04/MF A01 
enanneaae 

Evaluation of neutron nuclear ae Ly — 16)O. 

DE90008105/GAR PC A03/MF A01 
NEANDC(J)-148/U 

— of neutron nuclear data for (sup 3)He and (sup 


DE90008017/GAR 150,679 PC A03/MF A01 
NEANDC(J)-149/U 

Proceedings of the 1989 seminar on nuclear data. 

DE90008196/GAR 150,682 PC A18/MF A03 
NEAR-TR-421 





Effects of C ibility ona S 
AD-A234 992/6/GAR 
NEI-DK-385 

Proceedings of the — shinai annual conference on 

human decision making and manual control. 

DE9070621 19/GAR 148,134 PC A18/MF A03 
NEI-DK-506 

ee for braendeovnsfabrikanter. (Handbook for man- 

‘ers of wood burning stoves). 

DES1771846/AR 148,154 PC A04/MF A01 

NEI-DK-508 


Gaagadeoverdaekning i Struer. (Covering a pedestrain 
street in Struer, 
148,155 PC A03/MF A0O1 


lic Mixing Layer. 
150, 494 PC A04/MF A01 


DE91771852/GAR 
NEI-DK-515 
Leverancemuligheder i Energi 2000. Handlingsprogrammet 
oversat til muli . (Possibilities for supply in relation 
to ‘Energy ’. The plan of action applied to potential in- 


stallations). 
DE91771869/GAR 148,846 PC A04/MF A01 
NEI-DK-516 


fiharh dictiteniitad +, 


g y Bind 2. (Integrated 
fiber-burner boiler system. Vol. 2). 
DE91771891/GAR 148,157 PC A19/MF A03 
NEI-DK-517 
Biogas af madaffald. Forbehandili og 
pre aint feet madaffald fra hushoiginger ‘09 institutioner i 
‘sfaellesaniaeg. Forprojek' nd doco of food wastes. 
Preliminary treatment, sanitizing and wa yee of food 
wastes, from institutions and h . | bio- 
mass conversion oe Pilot project). 
DE91771901/GA 149,113 PC A04/MF A01 
NEI-DK-518 











Rapport o myndighedsbehandling af glastilbygninger. 
je on ‘the authorities’ handling on glass extensions to 


Dest 902/GAR 148,158 PC A04/MF A01 
NEI-DK-619 


fork Denaad 


9) Bind 1. 
ne, nan rner boiler system. Vol. " 
DE91771903/GAR 148,159 PC A19/MF A03 

NEI-DK-520 
Hvor skal vindmoellerne staa. (Where shall we put the 


windmills). 
DE91771913/GAR 148,962 PC A03/MF A01 
NEI-DK-521 
Luftvarme og | passiv ne i aeldreboliger. Fe 9 
1942. 
(Heated air and Passive ‘solar energy in old peoples homes. 
Old — Skraenten, Soenderborg. Housing asso- 


ciation of 6.12.1942). 
BeDt Trig 1s/GAR 148,160 PC A04/MF A01 
NEI-DK-523 

—— orem. 2. fase. Forbrugeruniten. (Pulsating 


— phase. Consumer unit). 
Beotrriot7 GAR 148,863 PC AO5/MF A01 
NEI-DK-524 


Vindmoelleoekonomi. Undersoegelse af oekonomien for 
den private Leaeie meres tgs U i Danmark baseret paa en 


Investi- 
gation. of 





(Integrated 








the economy “of private windmill nll development in 
based on results from questionnaires). 
DE91771921/GAR 148,943 meeG A04/MF A01 
NEI-DK-525 


Reduktion af boli g og 
ing. (Reduction of domestic water consumption and waste 
water draining). 


dAfarh id dootienit 





DE91771923/GAR 
NEI-DK-526 
Modelling and chemical reactions. Reaction rate survey for 


natural gas combustion. 
DE91771924/GAR 148,533 PC A07/MF A01 
NEI-DK-527 


Situationsbillede af den danske vindenergibranche. (Review 
of the current situation of the Danish wind power industry). 
0DE91771926/GAR 148,944 PC A03/MF A01 


150,106 PC A07/MF A01 


Samkoersel. (Carpooling). 
DEO1771094/GAR 


NEI-DK-529 


Driftserfaringer med naturgasmotorer i Danmark. (Oper- 
ational experiences with natural = in Denmark). 
DE91771935/GAR 148,847 PC AOS/MF A01 


NEI-DK-530 
re ntang | af smaa 


151,182 PC A04/MF A01 


somtgaaende dieselmotorer til 
ygning af 15 kw raftvarmeunit paa basis af HATZ 

quan, (Development of smail, 

motors for biogas. The building of a 15kW cogeneration 

unit on the basis of a HATZ diesel motor). 

DE91771936/GAR 148,910 PC A08/MF A01 


NEI-DK-531 


bo any mye a propulsion of ships. 
E91771937/GAR 150,409 
NEI-DK-532 
Konsensus-konference om bedre luft. Slutdokument, ende- 
lig udgave. Laegmandspanelets konklusioner ved konsen- 
sus-konferencen om pprioritering af luftmiljoe-indsatsen. 
(Concensus conference on better air. Final document, final 
edition. The conclusions of the laymen panel discussion of 
the consensus conference on prioriting of the air pollution 
abatement). 
DE91771939/GAR 148,989 PC A03/MF A01 
NEI-DK-538 
Udredning vedroerende boligomraade i Ikast. Omstilling fra 
elvarme til fjernvarme. (Elucidation concerning a residental 
area in Ikast. Conversion from electric heating to district 
DEST 71949/GAR 148,864 PC A04/MF A01 
NEI-DK-539 
Udredning vedroerende boligomraade i Ikast. Bilag. Omstill- 


ing fra elvarme til fiernvarme. (Elucidation concerning a re- 
sidental area in Ikast. Supplement. Conversion from electric 


heating to district _—— 
DE91771944/GAR 148,865 PC A04/MF A01 
NEI-FI-131 


Paeivaenvalolamppujen kaeyttoe sisaevalaistuksessa yleis- 
valaistuksena. (Daylight lamps in —_— interior lighting). 
DE91771967/GAR 148,163 PC A06/MF A01 


NEI-Fl-133 


Laempoepumppu painovoimaisen il t 
jauksen yhteydessae. (Use of heat pumps in " dwelling 
houses equipped with gravity ventilation). 
DE91771968/GAR 148,164 PC AOS5/MF A01 


NEI-FI-135 


Teoliisuuden energiatalouden p k st 
maatiolla. (Improvement of the energy economy of the in- 
dustrial buildings using modern control systems). 
DE91771969/GAR 148,872 PC AOS5/MF A01 


NEI-FI-136 
Energian taloudellinen ja kaeyttoe selluteolli- 
suudessa, whamummameatonen (Economic and practical 


energy use in pulp industry). 

DE91771970/GAR 148,873 PC A03/MF A01 
NEI-NO-120 

Marmadelnirodulcjon av 1 komponenter og systemer i 

in. (Market of new components 

and systems in n the offshore sector). 

DE91772011/GAR 150,442 PC AOS5/MF AO1 
NEI-SE-65 

Goeteborgs energisystem: Ett forskningsprojekt. Slutrap- 

port. = system of Goeteborg: A research project. 


Final report). 
DES 772081 /GAR 148,957 PC A11/MF A02 
NHRC-90-19 


Effect on the Alpha(2)-Adrenergic Antagonist Yohimbine on 


hostatic Tolerance. 
AD-A2°5 012/2/GAR 149,678 PC A02/MF A01 
NHRC-90-23 
Effect of a Passive Cooling Vest on Tension/Anxiety and 
pine in a High Heat and High Humidity Naval Environ- 
AD-A234 657/5/GAR 149,769 PC A03/MF A01 
NHRC-90-33 


Effectiveness of Glycerol | 
Water Retention during Cold 
AD-A234 942/1/GAR 


NHRC-90-41 
Methylphenidate and Pemoline: Effects on Sleepiness and 


Mood during Sleep Deprivation. 

AD-A234 659/1/GAR 149,770 PC A03/MF AO1 
NHRC-90-42 

Associations between Mood and Specific Health Compos- 


ites during Navy Persian Gulf Operations. 
AD-A234 656/7/GAR 149, 897 PC A03/MF A01 


PC A05/MF A01 














stion for Enhanced Body 
ater Im 


mersion. 
149,774 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


NHRC-90-43 
Smoking, Exercise, and Physicai Fitness. 
AD-A234 658/3/GAR 149,695 
NIAR-91-4-PT-1 
Preparation and Characterization of Polyelectrolyte Copoly- 
mers ee Methyl Methacrylate and 2-Hydroxyethyl 
Methacrylate. Part 1: Polymers Based on Methacrylic Acid. 
N91-22453/5/GAR 148,446 PC A03/MF A01 


NIAR-91-5 
X Ray Rocking Curve Foo of Aging and Deformation 
Characteristics in 4 


Al-Li All 
N91-22431/1 7GAR 149,446 PC AO3/MF A01 
NIAR-91-8 


Comparison of Corrosion Fatigue pompien ot of "ia bare, 
alclad 2024 Bare Aluminum Alloy Sheet Material: 
N91-22430/3/GAR 149,384 PC A03/MF A01 


NIAR-91-9 
Effects of oy Generated Scratches on the Fatigue Life 


of Al-Li All . 
'5/GAR 149,445 PC A06/MF A01 


PC A03/MF A01 


N91-22429, 
a et 


Stretch Formabili 

NOT. 22428/7/GAl 
NIAR-91-11 

Airline Quality Rating. 

N91-22098/8/GAR 
NIAR-91-12 


of Sheets of ~ Alloys, Part 2. 
149,444 PC A05/MF A01 


151,120 PC A07/MF A01 


Superplasticity Study of 1420 and 1421 AI-Li Alloys. 

N91-22427/9/GAR 149,443 PC A03/MF A01 
NIDA/RMS-105 

Problems of Sng, Sopenieee 1990: Proceeding of the 

Annual Scientific Meeting (52nd), The Committee on Prob- 

= cf Dependence, Inc. Held in Richmond, Virginia 

in June 

PB91- 198044/GAR 
NIFS-47 


148,115 PC A99/MF E06 


Solitons and chaos in plasma. 
DE91 772230/ GAR 
per iteny coc 


150,584 PC A03/MF A01 


h Inf, MA. 


Syston Data Base TINRIM), (FY 1982-1 388), 
PB91-507574/GAR 


NIH/PUB-89-468 


pone. of Compounds Which Have Been Leas for Carci- 
ic Activity, 1987-1988 Volume. Section 
PB 1-205690/GAR 149,811 PC ‘A99/MF E18 
NIKHEF-H/90-10 
Finite Element Calculations on Rear Calorimeter Modules 


for the Zeus iment. 

N91-22834/6/GAR 150,814 PC A03/MF A01 
NIKHEF-H/90-11 

gary of the Zeus Forward/Rear Calorimeter Mod- 


ules at Nikhef. 
N91 22546/6/GAR 150,809 PC A04/MF A01 
NIKHEF-H/90-12 
Sphaleron at Finite Mixing Angle. 
N91-22835/3/GAR 
NIKHEF-H/90-13 


Operation of the Microstrip Gas Detector. 
N91-22548/2/GAR 150,8 10 PC A03/MF A01 


per ty 


Simple WZW Current 
N91 22826/2/GAR 


NIKHEF-H/90-15 


Pac to Evaluate One-Loop Feynman 
N91-22754/6/GAR 150,811 
NIKHEF-H/90-16 
Inclusive D*(+ ,-) Production in Photon-Photon Collisions. 
N91-22836/1/GAR 150,816 PC A03/MF A01 
NIKHEF-H-90-17 
Multiloop eye diagrams and distribution theory. UV 
renormali m spac 


in momentum eC. 
DE91621 788/GAR 150,763 PC A03/MF A01 
NIKHEF-H/90-17-PT-3 


yey Feynman Diagrams and “ng Theory. Part 
Renormalization in Momentum Spac: 
NO1-2085871/GAR 150,822 PC A03/MF A01 


NIKHEF-H/90-19 
QCD Radiative Corrections to Charged Current Heavy 


Quark 5 

N91-22837/9/GAR 150,817 PC A03/MF A01 
NIKHEF-H/90-20 

Sphalerons and Energy Barriers in the Weinberg-Salam 


N91-22838/7/GAR 150,818 PC A02/MF A01 
NIKHEF-H/90-23 


Alpha Cubed sub S Corrections to the Bjorken Sum Rule 
for AG amy | Electroproduction and to the Gross-Llewellyn 


Smith Sum Rule. 
N91-22839/5/GAR 150,819 PC AQ3/MF A01 


NIKHEF-H/91-04 
Fixi 
23 PC A03/MF A01 





49,666 CP T04 


150,815 PC A03/MF A01 


150,813 PC A03/MF A01 


OBC A03/MF A01 


BRST gmp | and BRST Gai 
N91-22923/7/GAI 1 


NIMH-91-04 


of the D ofa ~~ yoann Rela- 
tive Value Scale for Payornanist Services. 





PB91-201053/GAR 
NIPER-506 

Effect of alkaline additives on the performance of surfac- 

ae cake ils. 

DE91002226/GA\ 150,062 PC A04/MF A01 
NIRS-RSD-90 

wv survey data in Japan, part 1. Environmental 


DESt 11772203/GAR 150,283 PC A03/MF A01 
NIRS-RSD-91 


149,712 PC A17/MF A02 


Radioactivity ey eae ee, pase. Dietary materials. 
DE91772292/GAR 7,929 PC A03/MF A01 


NIST/GCR-91/590 


Sprinkler/Hot Layer Interaction. 

PB91-206680/GAR 
NIST/SP-500/187 

Application Portability Profile (APP): The U.S. Government’s 

= System Environment Profile OSE/1 Version 1.0. 

91-201004/GAR 148,693 PC AQ5/MF A01 

NIST/SW/DK-91/010 

Zip-Code Insulation Program (ZIP), (Version 2.0) (for Micro- 

computers). 

PB91-507681/GAR 148,961 CP DO02 
NISTIR-4429 


Measurement ai Evaluation of Po gre Interaction. 
PB91-206706/GAR ,933 PC A04/MF A01 


NISTIR-4539 
Calibration at 24C of a Heat-Flow-Meter Apparatus Having 


610 mm Square Plates. 
149,250 PC A03/MF A01 


148,194 PC A04/MF A01 


PB91-206730/GAR 
NISTIR-4542 

Conformity Assessment sense on Pressure Vessels. 

PB91-192997/GAR 49,320 PC 1 A06/MF A01 
NISTIR-4573 

Concurrent Engineering through Product Data Standards. 

PB91-193367/GAR 149,271 PC AOS/MF A01 
NISTIR-4574 

Indoor Ventilation Requi for Manufactured Housing. 

PB91-206698/GAR 148,181 PC A03/MF A01 
NISTIR-4585 

User Manual NBSAVIS CONTAM88. A User Interface for 

Air Movement and Contaminant Dispersal Analysis in Multi- 


zone Buildi 
/GAR 149,024 PC A07/MF AO1 





PB91-2067: 
NISTIR-4599 

NVLAP FY 90 Annual Report. 

PB91-206748/GAR 
ae 

IST Support of the CALS Program: 1990 Synopsis. 

PBST. 193821/GAR 149,878 PC A03/MF A01 
NISTIR-4613 

oe Term Performance of Rubber in Seismic and Non- 


rae oy 3 A Literature Review. 
PBST -206714/GAR 148,201 PC A03/MF A01 
NLR-TP-90039-U 

Seen Estimation for Decision-Directed Stochastic Con- 


N0i-22818/9/GAR 148,686 PC A07/MF A01 
NLR-TR-88109-U 

Nonlinear Ai is Part of B2000: A First Evaluation. 

N91-22599/5/GAR 150,664 PC A04/MF A01 
NMRI-90-96 


Pyridostigmine and Warm Water Diving Protocol 90-05: 2. 
hermal 


T jalance. 

AD-A234 590/8/GAR 149,766 PC A03/MF A01 
NMRI-90-97 

Po ane mee goed and Warm Water Diving Protocol 90-05: 3. 


nitive lormance nt. 
AD-A234 591/6/GAR 149,767 PC A03/MF A01 
NMRI-90-137 
Dermatobia hominis en Caruncula Ocular: Reporte de un 
png en ope pa hoes Peru ——- hominis in Ocular Carun- 


Report of a Case in Iquitos, Peru). 
AD- A234 899/3/GAR 149,667 PC A01/MF A01 
NMRI-90-139 


Treatment of Experimental Cerebral Air Embolism with Lid- 


ocaine and Hyperbaric " 
AD-A235 053/6/GAR 149,567 PC A03/MF A01 
NMRI-91-13 


147,758 PC AQ3/MF A01 


Lyme Disease in South A\ b 
AD-A234 814/2/GAR 149,713 PC A01/MF A01 


NMRI-91-14 


Taxonomy. 

AD-A234 813/4/GAR 
NMRI-91-17 

Increased Efficiency of Retroviral-Mediated Gene Transfer 

and Expression in Primate Marrow Progenitors after 

5-Fluo.ouracil-induced Hematopoietic and Re- 


covery. 
AD-A234 816/7/GAR 149,595 PC A02/MF A01 
NMRI-91-18 
Inability of Malaria Vaccine to Induce Antibodies to a Pro- 


tective Epitope within Its 

AD-A234 678/1/GAR 149,636 PC AO1/MF A01 
NMRI-91-19 

Demonstration of the Origin of — Mast Cells from 

CD34+ Bone Marrow Progenitor Cel! 


149,650 PC A01/MF A01 


NOVEM-89-089 


AD-A234 815/9/GAR 
NMRI-91-20 


149,594 PC A02/MF A01 


Mouse Monoclonal Antibody Specific for an Allotypic Deter- 

ee Se ae oe ee Genetic and 
Functional Analysis of igh-6a Epitopes Using Anti-igM Mon- 
AD-A235 054/4/GAR 149,641 PC A03/MF A01 

NOAA-TM-ERL-GLERL-74 
Great Lakes Hydromet Database Directory: Coordinating 
Commitee on the Great Lakes Basic Hycraulic and Hyer 
Riciccien 150,061 PC A03/MF A01 
/AA-TM-NMFS-F/NEC-82 

go eee < 
hoon ae oe Third 


Annual ess Report, 198: 

PB91-208199/GAR 149,193 PC A04/MF A01 
NOAA-TM-NMFS-F/NWC-196 

Aerial and Ship-Based Surveys of Northern Sea Lions Wd 

matcoinn paiekas) in We Gull of Ainehe end Aleutian 
150,131 PC A03/MF A01 


A Biochemical Method to Distin- 


‘orensics Program: 
— Wild from Cultured Fish. ‘ 
91-197871/GAR 147,923 PC A03/MF A01 
NOARL-AB-89-33 1-082 


Gulf Stream Path Near 67 W and 58 W. 
AD-A234 575/9/GAR 150,393 PC A01/MF A01 


NOARL-8 


Navy Standard a A 
AD-A235 340/7/GAI 


eronautical Chart Database. 
149,872 PC AO5/MF A01 
NORDITA-90/55-NP(PREP. ) 


Exotic systems of baryons in chiral soliton models. 
DE91622179/GAR 150,775 PC A03/MF A01 
NORDITA-90/58-S(PREP.) ¢ 

Two dimensional vortex fluctuations in the non-linear cur- 
pore aa characteristics for high temperature supercon- 
DE91622493/GAR 150,616 PC A03/MF AO1 
NORDITA-90/59-P(PREPR.) 
Double scaling limit in O(N) vector models, 
DE91621759/GAR 150,764 PC A03/MF A01 
NORDITA-90/61-A(PREPR. a P 
Density and velocity _ yg of galaxies. 
DE91622122/GAR 7,970 PC A03/MF A01 
sap RN mor apy ) 


oscillations in the early universe 
Deore 622145/GAR 


NOSC/TD-2057 
On-Line Mi 
porting (LIT/ PY Ss 
AD- 934/8/ 


NOSC-TD-2080 
Investigation of nae ny a 
Source Localization 
AD-A235 SSOe/GAR 
NOSC-TR-1372 
Thickness Measurements of Silicon Films Using Partial Co- 


herence interferometry. 

AD-A235 211/0/GAR 148,773 PC A03/MF A01 
NOVEM-89-068 

Toepassing van pete & in de 

Aanleg van een demonstrati met poederkoolviiegas 

in ple es van een zwaar belast industrieterrein. (Appli- 

tion of pulverized coal fly ash in the road construction). 
DES0706013/GAR 148,470 PC A05/MF A01 


NOVEM-89-075 
Energieproject Deersum. (Energy project in Deersum, Neth- 


DE90706019/GAR 148,936 PC A07/MF A01 
NOVEM-89-081 


Gebouwsimulatie programma VA114. Deel 1: bay eg 
documentatie. (Building simulation VA114. Part 1) 
DE90706021/GAR 148,151 PC A07/MF A01 


a ease 
p om tie programma VA114. Deel 2: Technische 
te. (Guiding simulation program VA114. Part 2). 
0e30706020/GAR 148,150 PC A06/MF A01 
NOVEN-89-083 
Selectie van filters voor luchtverwarming en gebalanceerde- 
ventilatie voor woningen. Gelecton 0 of filters for air heaters 
and balanced ventilation systems for houses) 
DE90706018/GAR 148,928 PC A03/MF A01 
NOVEM-89-084 
Grafische automatisering: Beleidsinstrument bij ruimtelijke 
ordening en ruimtelijk beheer. {PASCAUD: Passive solar in 
urban 


computer aided in). 
DE90706016/GAR 148,965 PC A10/MF A02 


150,770 PC A03/MF A01 


ae ay Inventory Tracking and Re- 
148,628 PC A03/MF A01 


Subarray Approaches to Weak 
Arrays. 
148,735 PC A03/MF A01 


en ting met be- 
tde toepassing van pore r ree Pa glas- 

— — recommendations and expectations 
with regard to the application of heat reflecting glass 


BEs070601 7/GAR 148,185 PC A03/MF A01 
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NPRDC-TN-91-7 
Officer 


Career yom seme Y 
poy Roepe s and Pr 
AD- S74/6/GAR 


NPRDC-TN-91-8 


Factors so Mem Subspe- 


Subspecia 
149,94. OCA A03/MF AO1 





Officer Career Devel and Samples in the 
1981-1989 Research Program. 

AD-A235 294/6/GAR 149,966 PC A07/MF A01 
NPRDC-TN-91-9 


Cote Sew pepaet ae Se 


port System 
AD-A235 171 /6/GAR pry PC A03/MF A01 
NPRDC-TN-91-10 
Assessment of Navy Personnel Geographic Stability or 
the 


‘Homesteading’ in 1 

AD-A235 316/7/GAR 149,871 PC A03/MF A01 
NPRDC-TR-91-6 

P300 Component of the Ai 

interlaboratory Consistency and 

AD-A235 114/6/GAR 
NPRDC-TR-91-7 

—_ Survey of ber ny ea Systems in Public Educa- 


tion, Industry, and the Military. 
AD-A234 875/3/GAR 148,099 PC A04/MF A01 
NPRDC-TR-91-9 


Office of Civilian Personnel Mai nt Survey of Navy 

Civilian Attitudes December 1989: Findings. 

AD-A234 550/2/GAR 147,730 PC A06/MF A01 
NPS-NS-91-001 

Impact of Gorbachev's Politics on Soviet wey Missions. 

AD-A234 826/6/GAR 149,895 A04/MF A01 
NRL-MR-6795 


Water Solubility of BIS (2-Ethylhexyl) H 
AD-A234 561/9/GAR 149,825 


NRL-MR-6809 
Plasma Reflectors for Electronic Beam Steering in Radar 


AD-A234 560/1/GAR 150,548 PC A03/MF A01 
NRL-MR-6811 
Use of a = a for Validation of a Horizontal Ceiling/ 


Floor Veni 
AD-A234 $5376/GAR 148,516 PC A03/MF A01 


Event-Related Potential: 
est-Retest Reliability. 
149,701 PC A03/MF A01 


Phosphite. 
A03/ MF A01 





of Tetrachioroethylene in Con- 


quifers. 
PB91-199778/GAR 149,171 PC A03/MF A01 
NSF/ISI-88107 


nee One ae 


ine Cells. 
PBST. 199786/GAR 
NSF/ISI-88 109 
New Diffusing-Vortex Ni 


pressible N: javier-Stokes Equations. Phase 1 
PB91-199802/GAR 150,513 PC 


NSF/ISI-88110 
Matrix-Free Solution Algorithms in a Finite Element Context. 
PB91-199794/GAR 150,512 PC A04/MF A01 
NSF/ISI-88114 
Lattice eae CdTeSe Sub for Imp d HgCdTe 


er. Phase 1 
PB91-199760/GAR 148,784 PC A04/MF A01 
NSF/ISI-88116 

Ultrasonic Measurement and Control of Surface Rough- 


ness. 
PB91-199836/GAR 149,292 PC A03/MF A01 
NSF/ISI-88117 


Longitudinal Acoustical Resonance giana of Parti- 
cle Loading and Sizing in Gas-Solids FI 
PB91-199810/GAR 148, 514 "PC A0S/MF A01 


— 


low Measurement by Induced Vortex in a Cavity. 
Poot. 199828/GAR 150,514 PC A03/MF A01 


NSF/ISI-88120 
Automated Electronic Circuit Manufacturing Using ink-Jet 


Tech x 

PB91-199752/GAR 148,759 PC A04/MF A01 
NSF/ISI-88121 

Analysis of Reactor Design on Interface Abruptness in Epi- 

taxial Layers Grown by Organometallic Chemical Vapor 

Deposition. 

PB91-199737/GAR 148,816 PC A03/MF A01 
NSF/ISI-88122 

Chemically S 
ject Report of 

PB91-199687/GAR 
NSF/ISI-88123 

Investigation of Fiber Optic pCO2 Sensors for Biomedical 

PB91-199703/GAR 149,560 PC A03/MF A01 
NSF/ISI-88127 

———- Emission Characteristics of Sputtered Lanthanum 


Hexaboride. 
PB91-199729/GAR 150,837 PC A03/MF A01 
NSF/ISI-88131 
Hot Forging to Produce Pore Free Near Net Shape Ceramic 
Composites. 





ing in Multima- 
149,272 PC A06/MF A01 


1 Sch, 





for Solving Incom- 
04/MF A01 








DNA Probes. Final 
149,615 PC A03/MF A01 
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PB91-199679/GAR 
NSF/ISI-88132 


149,345 PC A05S/MF A01 


Process to Daten Tamim Biette Reha at fale 
f wom meh Ha and 
PB91-199745/GAR 149,346 PC A03/MF A01 


NSF/ISI-88133 
Interfacial ite 
PB91-199695/GAR 

NSG/ISI-88129 
a of Subsurface Conditions of Frozen Ground 

aan © Surface Waves at Three Permafrost Sites in 


Fairbanks, 
PB91-199711/GAR 150,139 PC A06/MF A01 
NSWC-TR-88-362 


for Gas 


tion. 
148,386 A03/MF A01 





Inter of Particle and 
Wave Velocities in P , 
AD-A235 084/1/GAR 150,465 PC A05/MF A01 
NTSB/AAR-91/04 
- Avianca, the Airline of Columbia, 
K 2016, Fuel Exhaustion, Cove Neck, 


25, 1990. 
151,126 PC A13/MF A02 


Aircraft Accident 
Boeing 707-321B, 
New York, J 
PB91-910404/GA\ 
NTSB/REC-91/04 
Transportation Safety Recommendations Adopted during 


the Month of I, 1991. 

PB91-916604/GAR 151,163 PC A04/MF A01 
NTSB/SS-91/01 

Safety Study - Transport of Hazardous Materials by Rai 

PB91-917002/GAR 151,147 PC A09/MF a01 
NTSC-SR91-003 


Technical Advancements in Simulator-Based Weapons 


Team Training. 
AD-A235 313/4/GAR 149,967 PC A03/MF A01 
NUREG/CR-2000-V 10-N4/GAR 


nereee Event Report (LER) Compilation for Month of 


April 1 
NUREG/CR- 2000-V10-N4/GAR 150,333 
PC A05/MF A01 
NUREG/CR-5565/GAR 

— se of BWR Mark |i Containments to Station Black- 


‘e Accident 
NUREG/GR-SS65/GAR 150,934 PC A14/MF A02 
NUREG/CR-5598/GAR 
Immersion Studies on Candidate Container Alloys for the 


Tuff Repository. 

NUREG/CR-5598/GAR 150,285 PC A06/MF A01 
NUREG/CR-5742-V2/GAR 

a ne nage of a Risk-Based Approach to Tech- 

yeoman jain Report. 

NURE! VOR S742.V2/GAR 150,335 
PC AO5/MF A01 
NUREG-0750-V30/GAR 

— wD pony! Commission | 

isions of the Nuclear latory Commission 

lected Orders. July 1, 1989- ber 31, 1989. Volume 


30, Pages 1-811. 
NUREG-0750-V30/GAR 150,336 PC A99/MF E06 
NUREG-0847-SUP-N6/GAR 
Safety Evaluation Report Related to the Operation of Watts 
Bar a tae Uni its 1 and 2, Dockets Nos. 50-390 and 


"39 Val y. Supplement Number 6. 
NUREG-0847-SUP-N6/GAR 








NUREG-1413/GAR 

Safety Evaluation Report Related to the bse mtr reo n 

of the Standard Nuclear Steam Supply Reference em 

RESAR SP/90. ——— No. STN 50-601. Westinghouse 

Electric Corporation, Incorporated. 

NUREG-1413/GAR 150,338 PC A17/MF A03 
NUSC-TD-8835 

Comparisons of Backscattering from Cylindrical Shells De- 

scribed by Thin Shell and Elasticity Theories. 

AD-A234 745/8/GAR 150,478 PC A03/MF A01 
NVS-P-12 

trol of workers). 

DE91622620/GAR 
NWPO-SE-029-90 

Evaluations of Yucca Mountain survey findings about the 

attitudes, opinions, and evaluations of nuclear waste dis- 

posal and Yucca Mountain, Nevada. 

DE91010607/GAR 150,230 PC A04/MF A01 
NWPO-SE-030-90 

Images of a place and vacation preferences: Implications of 

od hay phn ge = for assessing the economic impacts of a 

le repository in Nevada. 

BEo1010602/GAR 150,228 PC A04/MF A01 
NWPO-SE-032-90 

Risk-induced social impacts: The effects of the proposed 

nuclear —_. ~ dae on residents of the Las Vegas 


metropolita: 
DE91010611/GAR 150,231 PC A06/MF A01 
NWPO-SE-033-90 
paw oy coteetnes impacts of the Yucca opera ag 
el nuclear waste repository on nearby rural communi 
DE91010605/GAR _ 150,229 PC A09/MF A01 
NWPO-SE-034-90 


Nuclear waste management: A comparative analysis of six 
counties. 





le van werkers. (Individual dose con- 
149,756 PC A03/MF A01 


937 
PC A08/MF A01 


DE91010650/GAR 
ened 
| spent nuclear fuel shipments in the United 


Sta’ 964-1987. 
DESIG 401 5/GAR 150,241 PC A03/MF A01 
NWPO-TR-012-89 


——— bibliography of the physical data of Rainier Mesa 


‘ucca Mountain. 
DeDloreet 2/GAR 150,232 PC A04/MF A01 
ODU/ICAM-90-101 


Radiative Interactions in Laminar Duct FI 
N91-22513/6/GAR 150,508 eC A06/MF A01 


ODU/ICAM-91-101 


NASA _Lang| 
1990 Student 
N91-22926/0/G. 


OEFZS-4562 
sup 137Cs-activity concentration in milk two years after the 


eee accident compared to deposition rates. 
DE91622595/GAR 149,078 PC A03/MF A01 


OEFZS-4564 
Untersuchungen ueber Waermeleitu' 
(investigations on heat conduction in 
DE91622104/GAR 


150,233 PC A11/MF A02 


eae Center HBCU/OMU Program: 
"148,078 PC A03/MF A01 


in oan — 
nse plasmas). 
150,576 PC A0S/ MF A01 


OEFZS-4565 
= oh the IAEA code of practice for pape dose deter- 


beam: 
149, 957 PC A03/MF A01 


tion in photon and electron 
DE91622621/GAR 


OE!I-06-90-01080 
Adolescent Steroid Use. 
PB91-197152/GAR 

OEI-06-90-01081 


148,110 PC A03/MF A01 


Adolescents and Steroids: A User Prospective. 
PB91-197160/GAR 148,111 PC A03/MF A01 
ONERA-RF-58/7131-PY 
Caracterisation des — = a 
(Characterization of Oxygen 
herent Anti-Stokes Raman wae ie 
PB91-199281/GAR 


ONERA-RT-23/3542-RY-093-R 


tion d'un Delami 
Sollicite en C 
le Panel under 
'B91-199356/GAR 


OPM/SW/DK-91/004 
Federal Occupational and Career Information System 
(FOCIS) (Compressed Version 2.0 - IBM 3 1/2-inch, 720K) 
(for Microcomputers). 
PB91-507582/GAR 147,739 Diskette$49.95 
OPM/SW/DK-91/004A 
Federal Occupational and Career Information System 
(FOCIS), Version 2.0. Installation Guide. 
PB91-187047/GAR 147,737 PC A01/MF A01 
OPM/SW/DK-91/005 
Federal Occupational and Career Information System 
(FOCIS) (Compressed Version 2.0 - IBM 5 1/4 inch, 360K) 


(for Microcomputers). 
PB91-507814/GAR 
ORNL/CON-316 
ag seme of Weatherization Assistance Program needs 
ior improved residential measure selection techniques. 
DE91810763/GAR 48,948 PC A04/MF A01 
ORNL/FTR-3877 
Gompiaiees Utilities Energy Monitor and Control System. 
Foreign trip report, March 2-16, 1991. 
DE91010564/GAR 149,875 PC A03/MF A01 
ORNL/FTR-3883 
Mexican-USA Cooperation on sueaie aw programs. 
‘oreign trip report, April 1, 1991-April 9, 
DE91011083/GAR 98.979 oPG A03/MF A01 
ORNL/FTR-3884 


par DRASC 
ising CASRS (Co- 


,385 PC E05/MF E05 


dans un Panneau Composite 
Growth in a Com- 
ession Stress 


ess). 
149,377 PC E05/MF E05 





147,740 Diskette$49.95 


ota materials. Foreign trip report, 


Microscopy of 
March 21, 1991-April 5, 1991 
DE91011197/GA\ 150,609 PC A03/MF A01 
ORNL/FTR-3885 
Tomorrow's clean and fuel efficient automobiles. Foreign 
trip report, March 24-March 29, 1991. 
DE91010885/GAR 151,132 PC A03/MF A01 
ORNL/FTR-3887 
Installation of the Vinca Accelerator. Foreign trip report, 
March 31-April 5, 1991. 
DE91011272/GAR PC A03/MF A01 
ORNL/NSIC-200-VOL-10-NO-4 
Licensee Event Report (LER) Compilation for Month of 
April 1991. 
NUREG/CR-2000-V10-N4/GAR 


150,699 


150,333 

PC AO5/MF A01 
ORNL/PPA-90/3 

Oak Ridge National Laboratory Institutional Plan, FY 1991-- 


FY 1996. 

DE91010929/GAR 147,744 PC A10/MF A02 
ORNL/PUB-3336 

Risks of Toxic Contaminants to Exploited Fish Populations: 

parr of Life History, Data Uncertainty and Exploitation 


ensity. 
Poot 199984/GAR 149,175 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


ORNL/TM-11548 
a oe of BWR Mark li Containments to Station Black- 
Accident 


NUREG/GR.S865/GAR "150,334 PC A14/MF A02 
ORNL/TM-11727 
Bondarenko factors for (237)Np, 


150,251 PC A03/MF A01 


Temperature-dependent 

(241)Am, and (243)Am. 

DE91011254/ 
ORNL/TM-11734 

Casting of HgCdTe. Part 1, 

values. 

DE91010724/GAR 
ORNL/TM-11740 


Thermophysical property 
149,430 PC A03/MF A01 


Regi evacuation modeling: A state-of-the-art review. 
DE91010751/GAR 151,167 PC A04/MF A01 
ORNL/TM-11753 

Casting of HgCdTe. Part 2, Conduction-diffusion mode! and 

its numerical i ion. 

DE91010683/GAR 149,429 PC A03/MF A01 
ORNL/TM-11784 

wheel control system for the omnidirectional HER- 


MIES-III robot. 
DE91011517/GAR 149,298 PC A03/MF A01 
ORNL-TM-11794 


Oak Ridge Research reactor shutdown maintenance and 
surveillance. Seminannual report, i ember 1990. 
DE91011084/GAR 150,302 PC A03/MF A01 


ORNL/TM-11802 


Applicability of environmental laws to the remedial investi- 
Rove and cleanup of a site at Naval Air Station Fallon, 

ada. HAZRAP: Navy remedial action investigation feasi- 
Code 47017913C). 


study (A\ 
De 1010752/GA 149,104 PC A03/MF A01 
ORNL/TM-11808 


Radiation shielding requirements for manned deep space 

missions. 

DE91010723/GAR 151,045 PC A03/MF A01 
ORNL/TM-11814 

Supernodal Cholesky factorization algorithm for shared- 

memory multipr . 

DE91011255/GAR 148,640 PC A03/MF A01 
ORNL/TM-11819 

Thermal ei storage technical progress report, April 

1988 March 1880. 

DE91010455/GAR 148,937 PC A04/MF A01 
Onee./Tes-11687 





d ko factors (sup 243)Cm, 


(su ayer, ond poy’ ajom. 
Septo1 1778/GAR 150,743 PC A0Q3/MF A01 
ORNL-TR-90/20 


Heat transfer to turbulent and — re ty films. 
DE91011342/GAR A03/MF A01 


OS-GE-13-90 
Double scaling limit in O(N) vector models. 
DE91621759/GAR 150,764 PC A03/MF A01 
OSFP/DS-0035 
Environmental oe Sg Annual Report, January 1, 


1990 to December 3 
PB91-198069/GAR 149,212 PC A13/MF A02 
OSFP/PC-0023 
UNOCAL Parachute Creek Shale Oil Program Environmen- 
tal perme | — Annual Report, October 1, 1989- 


September 30, 1 
PB91-198077/GAR 149,213 PC A04/MF A01 
OSFP/PC-0025 


Pososnas ap Shale Oil eg Monitoring Review Com- 


lee Mee’ ry Me , August 9, 1990. 
PBOT 198051/GA\ 149,211 PC A05/MF A01 
OSU-WRE-87-1 


Scour Around Bri 
PB91-198713/GA 


OSWER-9200.0-03C 


OSWER Superfund Telephone Directory. 
PB91-921328/GAR 149,136 PC A03/MF A01 


OSWER-9240.0-06 


Sampler’s Guide to the Contract Laboratory Program. 
PB91-921330/GAR 149,138 PC A03/MF A01 


OSWER-9280.0-02 
pe on Floodplains and Wetland Assessments for 
LA Actions. 


PB91-921329/GAR 149,137 PC A03/MF A01 
OSWER-9345.3-02 
ponte ag of Investigation-Derived Wastes during Site 


Inspections. 
PB91-921331/GAR 149,139 PC AQ4/MF A01 
OTA-E-492 
Energy Efficiency in the Federal Government: Government 


by Good Example. 
PB91- $97905/GAR 148,960 PC A06/MF A01 
OTA-F-470 


pes <4 sac at a Crossroad: Biotechnology and 


‘olicy Choi 
PaO. 198085/GAR 147,908 PC A07/MF A01 
OTA-F-476 


Agiicultural Commodities as Industrial Raw Materials. 
PB91-198093/GAR 147,872 PC A06/MF A01 


Piers in Oklahoma Stream: 


148,503 PC A 1A03/MF A01 


OTA-H-468 


Adolescent Health. Volume 1. Su 
PB91-197921/GAR 1 


and Policy Opti 
PC AOb/ME nea 
OTA-ISC-488 
Verification Technologies: Managing Research and Devel- 
opment for tive Arms Control . 
PB91-197913/GAR 147,756 PC /MF A01 
OTA-SET-477 
—— the Geate Public Works Technologies, Manage- 
PB91-197939/GAR 147,738 PC A12/MF A02 
OTA-SET-490 


or Funded Research: 
PB91-198101/GAR 
OTA-TCT-471 

foal America at the Crossroads: Networking for the 


Paot 198135/GAR 150,862 PC A09/MF A02 
OTC-5867 


Decisions for a Decade. 
147,757 PC A14/MF A02 


Multiple Sound Source 

AD-A235 133/6/GAR 
OTS/DF/MT-91/004A 

Thrift Financial Report, Quarterly, March 1991. Data Tape 

Documentation. 

PB91-194100/GAR 148,205 PC A03 
OY/TEK-EL-1 

Pienehkoejen turvetta ja puuta polttavien laempoelaitosten 

hiukkaspaeaestoet ). (Dust emissions of 

small-sized peat and wood firing heating plants). 

DE91771966/GAR 198.809 PC A06/MF A01 
P06 


izer tor Seath . 
150,403 PC A02/MF 


Contract Awards by Region and State: Fiscal Years 


Prime 
1990, 1989, 1988. 

AD-A235 096/5/GAR 149,959 PC A05/MF A01 
PAT-APPL-5-116 284 


System for Reducing Drag and Noise of Underwater Vehi- 


cles. 
PATENT-4 987 844 150,472 Not available NTIS 
PAT-APPL-5-395 321 


Automatic Classifier for nateeeee: bas Detect 
PATENT-4 990 852 48,742 Not available NTIS 
PAT-APPL-6-237 549 
Low Homing Torpedo Nose Assembly Having Side 
Mounted Arrays. 
PATENT-4 989 530 150,473 Not available NTIS 
PAT-APPL-6-240 432 


High Security Lock ; 
PATENT-4 987 755 149,281 Not available NTIS 
PAT-APPL-6-332 796 


Laser Beam Phase 
PATENT-4 990 762 


PAT-APPL-6-414 125 

be Tracking Sonar with False T: Detector. 

NT-4 989 186 148,737 Not available NTIS 

PAT-APPL.-6-704 454 

High A re 

PAT ENT-4 Ars 
PAT-APPL-7-161 934 

Method of — Lipid Tubules by a Cooling Pr 

PATENT-4 990 291 149,253 Not available NTIS 
PAT-APPL-7-192 084 

Method for Producing Trichothecenes. 

PATENT-5 021 343 149,688 Not available NTIS 
PAT-APPL-7-212 641 

Novel Virus Composition to Protect Agricultural Commod- 


ities from Insects. 

PATENT-5 023 182 149,672 Not available NTIS 
PAT-APPL-7-242 678 

Efficient Phasefront Modulation System for Free- 

Space Optical Communications. 

PATENT-4 987 607 150,538 Not available NTIS 


PAT-APPL-7-251 142 


Adaptive Interference Cancel 
ATENT-4 991 165 148, 592 Not available NTIS 


Rts sage na 584 


Use of Heterocyclic Amides to inhibit Tumor Metastasis. 
PATENT-5 010 080 149,687 Not available NTIS. 


PAT-APPL-7-028 184 


Er it of Ni 
ponicum’ Mutants. 5 
PATENT-5 021 076 


PAT-APPL-7-358 073 
Class of Compounds noe een ee 
ties oe ike Responses, Compositions and Uses 
PATENT-5 021 450 149,689 Not available NTIS 
PAT-APPL-7-365 170 


Self-Sealing Separation Fastener for Small Confines. 
PATENT-44 986 708 149,280 Not available NTIS 


PAT-APPL-7-383 112 


Measurement and Control System. 
150,539 Not available NTIS 


Acousto-Optic Matrix Computer. 
148,618 Not available NTIS 





Fixation with ‘Bradyrhizobium ja- 
149,555 Not available NTIS 


Flexible Flow through le. 
PATENT-4 989 903 149,252 Not available NTIS 
PAT-APPL-7-429 731 


Field Emitter Array Integrated Distributed Amplifiers. 
PATENT-4 987 377 148,782 Not available NTIS 


PAT-APPL-7-670 791/GAR 


PAT-APPL-7-450 192 
Coatings for Sub 
strates. 

PATENT-5 019 403 

PAT-APPL-7-460 436 
Cees Ee Retereneer Laalinglige ao tetee 
PATENT=4 988 863 148,740 Not available NTIS 

PAT-APPL-7-472 008 





ding High M Edible Sub- 
147,930 Not available NTIS 


_ J YBA2CU306+ x Superconductors 
PATENT 4 983 571 150,647 Not available NTIS 


PAT-APPL-7-501 074 


Acoustic Ms 3 
PATENT-4 755 148,736 Not available NTIS 
PAT-APPL-7-544 297/GAR 
Composite Material for EMI/EMP Hardening Protection in 
Marine Environments. 
PAT-APPL-7-S4-+ 247/GAR 150,412 
PC NO3/MF AO1 
PAT-APPL-7-544 298/GAR 
Method for Providing EMI/EMP Hard 
— ite M 


Protection in Composite 
PAT-APPL-7-544 298/GAR 


and B 





148,758 
PC NO3/MF A01 
PAT-APPL-7-553 040/GAR 

Optical Fiber Refractometer. 

PAT-APPL-7-553 040/GAR 148,739 
PC NO3/MF AO1 
PAT-APPL-7-579 896/GAR 

Recombinant ACC Synthase. 

PAT-APPL-7-579 896/GAR 149,554 
PC A04/MF A01 
PAT-APPL-7-591 185/GAR 

Effervescent Cationic Film Forming Corrosion Inhibitor Ma- 

terial and Process. 

PAT-APPL-7-591 185/GAR 150,471 
PC NO3/MF A01 
PAT-APPL-7-607 955/GAR 

Metal-Glass Composite Field-Emitting Arrays. 

PAT-APPL-7-607 955/GAR 148,753 

PC NO3/MF A01 
PAT-APPL-7-620 413/GAR 

Model for Designing Drugs Targeted against HIV-1 Prote- 

ase. 

PAT-APPL-7-620 413/GAR 149,683 
PC NO3/MF A04 
PAT-APPL-7-621 685/GAR 

Oe en Be Se 2 lis hae Ce 


ig System 
PAT-APPL-7-621 685/GAR 





150,150 

PC NO3/MF A01 
PAT-APPL-7-628 002/GAR 

Derivatized Tris-Catechol Chelating Agents. 

PAT-APPL-7-628 002/GAR “ie 149,684 
PC NO3/MF A04 
PAT-APPL-7-636 712/GAR 

immortalized Human Cell Lines. 

PAT-APPL-7-636 712/GAR 149,610 
PC NO3/MF A04 
PAT-APPL-7-637 145/GAR 


Therapeutic Application of an Anti-invasion ae... 
PAT-APPL-7-637 Ta5/GAR 
PC Nos/MF noe 


ys wep 512/GAR 


Recombination and Mutagenesis. 


Method for In 
PAT-APPL-7-638 & 512/GAR 149,611 


PC NO3/MF A04 

PAT-APPL-7-642 971/GAR 
Hepatic Growth Factor Receptor Is the Met Proto-Onco- 
AT-APPL-7-642 971/GAR 149,612 
PC NO3/MF A04 

PAT-APPL-7-654 971/GAR 
——— Receptor Fusion Proteins and Subtype-Specific 
PAT-APPL-7-654 971/GAR 149,613 
PC NO3/MF A04 

ppt fs ne ete 





Efficiency of Macrophage-Tar- 
ited Thecepeuse y ooo by Up-Regulating the Mannose 


Eectn on Mi 7-669 o2a/a GAR 


PAT-APPL-7-670 605/GAR 
Simpie, Rapid and Reliable Method for Detecting Toxigenic 
‘Clostridi ifficile’ with ificity.. 

PAT-APPL-7-670 605/GAR 


49,686 
PC No3/MF A04 


149,660 

PC NO3/MF A04 
PAT-APPL-7-670 791/GAR 

Expression of Influenza A and B Nucleoprotein in Baculo- 


virus. 
PAT-APPL-7-670 791/GAR 149,661 
PC NO3/MF A04 
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PAT-APPL-7-674 852/GAR 


Vaccine against Hi 


titis A. 
PAT-APPL-7-674 852/GAR 149,647 


PC NO3/MF A04 
PAT-APPL-7-677 716/GAR 
Method me o Cortisol S 


gent hoe 
'AT-APPL- 7 erT 716/GAR 





by Feeding Melen- 
147,907 
PC NO3/MF A04 
PAT-APPL-7-678 828/GAR 
Hepatitis A Virus Vaccine. 
PAT-APPL-7-678 828/GAR 149,648 
PC NO3/MF A04 
PAT-APPL-7-683 434/GAR 
Recombinant HIV-1 integrase DNA and Monoclonal Anti- 


S. 
PAT-APPL-7-683 434/GAR 49,614 
PC NO3/ ME ‘A04 
PAT-APPL-7-697 549/GAR 
Sequential Oxidative/Reductive Bleaching and Dyeing in a 
Multicomponent Single Liquor System. 
PAT-APPL-7-697 540/GAR 9,38: 
PC NO3/ ME ry 
a , 417/GAR 
Anionically Dyeable Smooth-Dry Crosslinked Cellulosic Ma- 
terial Coed by Treatment of Cellulose with Trifunctional 
or Tetrafunctional Quaternary Ammonium Compounds. 
PAT-APPL-7-705 417/GAR 149,390 
PC NO3/MF A04 


PATENT-4 983 571 

Method of sing YBA2CU306+ x Superconductors 

with High yoy emperatures. 

PATENT-4 983 571 150,647 Not available NTIS 
PATENT-4 986 640 

High Accuracy — Acousto-Optic Matrix Computer. 

PATENT-4 986 640 148,618 Not onlhe NTIS 
PATENT-4 986 708 

Self-Sealing eee ieee for Small Confines. 

PATENT-4 ¢ 986 71 149,280 Not available NTIS 
prensa es eg 

it Doppler Simulator. 

PATENT-4°9 755 148,736 Not available NTIS 
PATENT-4 987 377 

Field Emitter a pues Distributed Amplifiers. 

PATENT-4 987 3 148,782 Not available NTIS 
PATENT-4 987 dog 


mecca | Dynamic Phasefront Modulation System for Free- 
| Communications. 
PATENT.-4 987 607 150,538 Not available NTIS 
gg 987 755 


igh Security Lock Assembly. 
PATENT 987 755 


PATENT-4 987 844 
System for Reducing Drag and Noise of Underwater Vehi- 


. Cles. 

PATENT-4 987 844 150,472 Not available NTIS 
PATENT-4 988 863 

pan pot Refractometer Launching Light at a Non-Zero 

PATENT «968 863 
PATENT-4 989 186 

Target Tracking Sonar with False Target Detecto 

PATENT-4 989 186 148,737 Not available NTIS 
PATENT-4 989 530 

Low Drag Homing Torpedo Nose Assembly Having Side 


Mounted Planar Arrays. 

PATENT-4 989 530 150,473 Not available NTIS 
PATENT-4 989 903 

Flexible Flow through Saddle. 

PATENT-4 989 903 
PATENT-4 990 291 

Method of roy | Lipid Tubules by a Cooling Pr 

PATENT-4 990 291 149,253 Not available NTIS 
PATENT-4 990 762 


149,281 Not available NTIS 


148,740 Not available NTIS 


149,252 Not available NTIS 


ae co Control Sys' 


Laser Beam Phase 
PATENT-4 990 762 50,539 Not available NTIS 
PATENT-4 990 852 


Automatic Classifier for Electric Wire Detector 
PATENT-4 990 852 148,742 Not available NTIS 


PATENT-4 991 165 


Digital Adaptive Interference Canceller. 
PATENT-4 991 165 148,592 


PATENT-5 010 080 


Use of Heterocyclic Amides to — Tumor Metastasis. 
PATENT-5 010 080 149,687 Not available NTIS 


PATENT-5 019 403 
for Sub 
strates. 
PATENT-5 019 403 
PATENT-5 021 076 
Enhancement of Nitrogen Fixation with ‘Bradyrhizobium ja- 
PATENT-5 021 076 149,555 Not available NTIS 
PATENT-5 021 343 
Method for Producing Trichothecenes. 
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Not available NTIS 


Edible Sub- 
147,930 Not available NTIS 





g High Moist 


PATENT-5 021 343 
PATENT-5 021 450 


Class of ne ysis a Variable Spectrum of Activi- 
ties for ‘ patmmaaee Responses, Compositions and Uses 


Thereot 
PATENT: 5 021 450 149,689 Not available NTIS 
PATENT-5 023 182 
Novel Virus Composition to Protect Agricultural Commod- 
insects. 


ities from | 

PATENT-5 023 182 149,672 Not available NTIS 
PB91-155218/GAR 

Refining the Malpractice Geographic Practice Cost Index. 

Documentation. 


me 

PB91-155218/GAR 149,234 PC A0Q3/MF A01 
PB91-156794/GAR 

Control of PCDD/PCDF Emissions — Municipal Waste 

Combustion Systems (Reannounceme: 

PB91-156794/GAR 149, oor PC A02/MF A01 
PB91-156802/GAR 

Effect of Metal Catalysts on the Formation of Polychlorinat- 

ed Dibenzo-p-Dioxin and aaaeat tie Dibenzofuran Pre- 


cursors (Reannouncemen 
PB91-156802/GAR 149,008 PC A03/MF A01 
PB91-173351/GAR 
Scientific Workshop on the Health Effects of Electromag- 
netic Radiation on Workers: Bibliography. Held in Cincin- 
nati, Ohio on January 30-31, 1991. 
PB91- 173351/GAR 149,761 PC A13/MF A02 
PB91-183566/GAR 


National Radon ang Proficiency (RCP) Program. Pro- 


ficiency Report, —" 
PB91- 1e3566/GAR 149,093 PC A11/MF A02 
we 186908/GAR 
erstate Pipeline’s Annual —. oad Gas Supply, 1989 


(PERC 18). Data Tape Document! 
PB91-186908/GAR 148, 919 PC A03/MF A01 


PB91-187047/GAR 


149,688 Not available NTIS 


ome Occupational and Career Information System 
(FOCIS), Version - 0. Installation Guide. 
PB91-187047/GAR 147,737 PC A01/MF A01 
PB91-189969 

Fe Implantation in In0.53Ga0.47As/InP. 

PB91-189969 150,648 Not available NTIS 
PB91-189977 

Discontinuous Yielding during Tensile Tests at Low Tem- 

peratures. 

PB91-189977 
PB91-189985 


Creep of Copper: 4 to 295 K. 
PB91-18S985 


PB91-189993 
Field Testing of Adhesive-Bonded Seams of Rubber Roof- 


ing Membranes. 
PB91-189993 148,190 Not available NTIS 
PB91-190009 


Dielectronic Recombination Rate Coefficients of O(5+ ) 
and O(2+ ). 
150,827 Not available NTIS 


149,398 Not available NTIS 


149,452 Not available NTIS 


PB91-190017 


Comparison of Stand 

Sliding Wear. 

PB91-190017 
PB91-190025 


~ Wear bey oy of Nickel-Copper Composition-Modu- 
jat tit 
149,416 Not available NTIS 


d Test Methods for Non-Lubricated 
149,415 Not available NTIS 





PB91-19002: 
PB91-190033 

Energy Levels and Transition Probabilities in the Ground 

State uration of Sulfur-Like lons. 

PB91-190033 150,828 Not available NTIS 
PB91-190041 

Evaluation of Column Performance in Liquid Chromatogra- 

ly. 
'B91-190041 

PB91-190058 

Image Quality Indicator Design for Radioscopy and Tomog- 

if 4 

PB91-190058 149,291 Not available NTIS 
PB91-192872/GAR 

Soeeee for Open-Angle Glaucoma in the Elderly. Paper 

Preventive Health Services 

Peer 192872/GAR 149,581 PC A04/MF A01 
PB91-192680/GAR 

Use of Preventive Services by the Elderly. Paper 2. Preven- 

tive Health Services under Medicare. 

PBOT. 192880/GAR 149,246 PC A04/MF A01 

PB91-192997/GAR 


148,244 ‘ot available NTIS 


Workshop on Pressure Vessels. 
149,320 PC A06/MF A01 


Conformity Assessment 
PB91-192997/GAR 
PB91-193169/GAR 


Convention on International Trade in | + aren Species 
of Wild Fauna and Flora. 1988 Annual 


Report. 
PB91-193169/GAR 150,123 PC A18/MF A03 
gnc 
C , — 
of Wild Fauna 1s ond Flora. 1980 Annual 
PB91-193177/GAR 





)  — ee Species 
Report. 
150,124 PC A17/MF A03 


PB91-193359/GAR 


NIST CGM Information Pack for Testing Conformance to 
the FIPS 128 and CALS CGM Application Profile. 
PB91-193359/GAR 149,877 PC A0Q2/MF A01 


PB91-193367/GAR 


Concurrent Engineering through Product Data Standards. 
PB91-193367/GAR 149,271 PG A05/MF A01 


PB91-193375/GAR 
ICBM Abbreviations and Acronyms (Second Edition). 
PB91-193375/GAR 149,978 PC A05S/MF A01 
PB91-193391/GAR 
Vital Statistics Divorce Data, Detail, 1988. Public Use Data 


Tape Documentation. 
PB91-193391/GAR 148,109 PC A03/MF A01 
PB91-193441/GAR 


Uncertainties in aarene Analysis on Marine Structu 

PB91-193441/GAR 150,413 PC A06/MF A01 
PB91-193458/GAR 

‘odynamic Hull aia (Phase 1). 

poor. 193458/GAR be 150,414 PC A08/MF A01 
PB91-193466/GAR 

Durable Medical Equipment Competitive — Demon- 

stration. Final Report: Options for Medi 

of Durable Medical Equipment. 

149,235 





PB91-193466/GAR 
PB91-193474/GAR 

Durable Medical Equipment Competitive Bidding Demon- 

stration. Simulation of the Im of = 1987 on Reim- 

bursement of Durable Medical Equipment 

PB91-193474/GAR 140.296. PC A07/MF A01 
PB91-193482/GAR 

Durable Medical Equipment Competitive Bidding Demon- 

stration. Review of Reimbursement Methods of Other 

Payors for Durable Medical Equipment. 

PB91-193482/GAR 149,237 PC A05/MF A01 
PB91-193490/GAR 

Durable Medical mg Competitive Bidding Demon- 

a. Case Studies of OBRA’s Effects on Access to 

E. Part 1: Three-Market Study. Part 2: Rural Study. 

Poot 193490/GAR 149,238 PC A03/MF A01 
PB91-193508/GAR 

Solar-Geophysical Data Number 560, April 1991. Part 1 

(Prompt Reports). Data for March, February 1991, and Late 


ata. 

PB91-193508/GAR 148,001 PC A08/MF A01 
PB91-193516/GAR 

Solar-Geophysical Data Number 560, April 1991. wo - 

——— Reports). Data for October 1990 and 

PB91-193516/GAR 148,002 PC AO5/MF A01 
PB91-193532/GAR 

Durable Medical + saa Competitive Bidding Demon- 

stration. Working Paper: Methodology for Constructing the 

mulation Model Database. Volume 1. 

PB91- 193532/GAR 149,239 PC A08/MF A01 
PB91-193540/GAR 

Durable Medical Equipment Sanguine Bidding Demon- 

stration. Working Paper: Methodology for Constructing the 

Simulation Mode! Database. Volume 2. 

PB91-193540/GAR 149,240 PC A14/MF A02 


PB91-193557/GAR 


Community Based Housing Aging in Place 
PB91-193557/GAR ” 151,175 PC AQS/MF A01 


PB91-193565/GAR 
Use of Bottom Ash in Highway Embankments, Subgrades, 


and Su 
148,472 PC A15/MF A02 


PC A0S/MF A01 


S. 
PB91-193565/GAR 
PB91-193573/GAR 


Sampling for Pesticide Residues in California Well Water. 

1990 Update. Well Inventory Data Base. 

PB91-193573/GAR 149,051 PC A10/MF A02 
PB91-193581/GAR 


Investigation of the Implementation of Weigh-in-Motion Op- 


eration in Illinois. Phase 1. 
PB91-193581/GAR 151,140 PC A08/MF A01 
"ae a= a 


Activities’ Cost Indices. 


P 191- 143800/GA 148,486 PC A08/MF A01 
. 193607/GAR 


| Evaluation A Concrete Bridge Parapet and Struc- 


ne lounted Guider: 
PB91- 193607/GAR 148,487 PC A06/MF A01 
PB91-193615/GAR 


Post Delineator Mechanical Fatigue Evalua’ 
PB91-193615/GAR 151,141 Pe (A07/MF AO1 


PB91-193631/GAR 
Primary Production Dynamics of Epiphytic Algae in Missis- 


Pbe1 1eaes17GAR 150,390 PC A06/MF A01 
PB91-193649/GAR 
Intensive an aoe 


Ay em) 
Lake to the Mississippi R 
PB91-193649/GAR 149,162 PC A06/MF A01 


PB91-193656/GAR 


UJNR Tsunami Workshop Proceedings (2nd). Held in Hon- 
olulu, Hawaii on November 5-6, 1990. 
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PB91-193656/GAR 
PB91-193664/GAR 
Vascular Plants of West-Central Montana. Identification 


Guidebook. 

PB91-193664/GAR 149,556 PC A99/MF A04 
PB91-193672/GAR 

FARMLINE, Volume 12, No. 4, — 1991 

PB91- 193672/GAR 7,848 PC A03/MF A01 
PB91-193680/GAR 

ave ne Data Collection for Local Taepeuaee Agencies: 

progress ess and Results of Technology Transfer. 

Poet -193680/GAR 150,872 PC A03/MF A01 
PB91-193698/GAR 

Fes Zs Federally Owned Minérals for ee and 

it in Western States: Nevada, 1985. 

PB91- 193698/GAR 150,085 PC A04 
PB91-193706/GAR 

Presence of Bromacil, Diuron, and Simazine in Surface 

Water Runoff from Agricultural Fields and Non-Crop Sites in 


Tulare County, California. 
149,052 PC A06/MF A01 


150,402 PC A12/MF A02 


PB91-193706/GAR 
PB91-193722/GAR 

Environmental Monitori 

Used to Eradicate M 

ifornia, 1990. 

PB91-193722/GAR 
PB91-193730/GAR 

Growth in Medicare Physician Services by Specialty: Impli- 

cations for Volume Performance Standards. 

PB91-193730/GAR 149,247 PC A04/MF A014 
“an 193748/GAR 

S. Agricultural Trade Update, - 21, 199 

Pao 193748/GAR 7,849 PG A02/MF A01 
PB91-193755/GAR 

Livestock and Poultry Update, ~ 24, 1991. 

PB91-193755/GAR 147, 850 PC A02/MF A01 
PB91-193763/GAR 

Highway Construction Cost Estimating Work Station. 

PB91-193763/GAR 148,488 PC A02/MF A01 
PB91-193771/GAR 

Wind Leony «I as a Fatigue Factor on Lighting Standard 


Mounting Bi 
PB91- 198771 /GAR 148,489 PC A07/MF A01 
PB91-193797/GAR 
Status of Active Foreign Credits of the United States Gov- 
ernment: te Credits by U.S. Government Agencies, 


mber 
PB91-193797/GAR 148,093 PC A14/MF A02 
PB91-193805/GAR 
Hydraulic Evaluation of Fish gee A, through Roadway 
Appe' 


Culverts in Alaska: Data Report. 
PB91-193805/GAR 148,490 PC A11/MF A02 


"a 193821/GAR 
IST Support of the CALS Program: 1990 Synopsis. 

DBO. 193821/GAR 149,878 PC A03/ MF A01 
PB91-193839/GAR 

CALS Training Criteria re, a 8-13, 1990. 

PB91-193839/GAR 9,879 PC A03/MF A01 
PB91-193847/GAR 

Indoor Air-Assessment: Indoor Concentrations of Environ- 


mental Sueinogees: 

PB91-193847/GAR 149,009 PC A04/MF A01 
PB91-193854/GAR 

Studies in the oy a of Voter Turnout, Current Pop- 


ulation Ri 
PB91-193854/GA "148,122 PC A04/MF AO1 
PB91-193870/GAR 


Student Aid and the Cost of Postsecondary Education. A 


PBST. 199870/GAR 148,079 PC A07/MF A01 
PB91-193888/GAR 

Recordkeeping Practices Survey, 1989. 

PB91-193888/GAR 148,217 PC A04/MF A01 
PB91-193896/GAR 

Colorado River Storage Proj 


na, New Mexico, Colorado, 
PBOT- 199896/GAR 


PB91-193904/GAR 


oer Ny oo - Volume 4. ay 
PB91-193904/GAR 149, PC A15/MF A02 
PB91-193912/GAR 


Report to Congress: Coastal Barrier Resources System. 
Coastal Barriers A Hawaii and American Samoa. Summary 


Ri 

PB91-193912/GAR 150,443 PC A04/MF A01 
PB91-193920/GAR 

Naval Arctic Manual. ATP 17(A). 

PB91-193920/GAR 
PB91-193938/GAR 

Evaluation of Glove Bag Containment in Asbestos Remov- 


PB91-199998/GAR 149,718 PC A07/MF A01 
PB91-193946/GAR 

Flora of Dominica, Part 2. 

PB91-193946/GAR 
PB91-193953/GAR 


of Malathion Aerial Applications 
lerranean Fruit Flies in Southern 


149,053 PC A09/MF A01 


(Under Construction). Arizo- 
h, and Wyoming. 
150, 0: PC A03/MF A01 


149,928 PC A16/MF A02 


149,557 PC A13/MF A02 





prehensive and W. Plan for the Abatement of 
Lead-Based Paint irfPrivately Owned Housing. 


PB91-193953/GAR 
PB91-193979/GAR 

Water Resources of Hutchinson and Turner Counties, 

South Dakota. 

PB91-193979/GAR 150,053 PC A06/MF A0O1 
PB91-193987/GAR 

Floods in West we Virginia, Pennsylvania, and Mary- 


land, November 1 
150,054 PC A05/MF A01 


149,719 PC A10/MF A02 


PB91-193987/GAR 
PB91-193995/GAR 


Mineral Resources of the Blue Canyon and Aon gy Breaks 
Wilderness Study Areas, Malheur County, Or: 
PB91-193995/GAR 150,086 PO AO ‘A03/MF A01 


PB91-194001/GAR 
Guidelines for Handling Excavated Acid-Producing Materi- 


als. 
PB91-194001/GAR 148,491 PC A0S/MF A01 
PB91-194019/GAR 


Long-Term Effects of Surface Coal Mining on Ground- 
pg and Quality in Two Small Watersheds in East- 
ern 


PB91-194019/GAR 150,055 PC A0S/MF A01 
PB91-194027/GAR 


Winter Use Plan: Environmental 
PB91-194027/GAR 


PB91-194035/GAR 
In situ Stress Analysis of Wellbore Breakouts from Oklaho- 


ma and the Texas Panhandle. 
PB91-194035/GAR 150,036 PC A03/MF A01 
PB91-194043/GAR 


Canal Systems Automation Manual. Volume 1 

PB91-194043/GAR 147,871 PC A06/MF A01 
PB91-194050/GAR 

National Environmental Policy Act Handbook. 

PB91-194050/GAR 149,210 PC A17/MF A02 
PB91-194068/GAR 

American Housing Survey for the San Jose Metropolitan 

Area in 1988. Current Housing Reports. 

PB91-194068/GAR 151,176. PC A12/MF A02 
PB91-194076/GAR 

American Housing Survey for the Salt Lake City Metropoili- 

tan Area in 1988. Current —— Reports. 

PB91-194076/GAR 51,177 PC A10/MF A02 


PB91-194100/GAR 
Thrift Financial Report, Quarterly, March 1991. Data Tape 


Documentation. 
PB91-194100/GAR 148,205 PC A03 
PB91-194118/GAR 


Fact Book of Agri 
PB91-194118/GAR 


PB91-194126/GAR 
Evaluation of the Impact of the National Area Health Edu- 


cation Center ram. 
149,232 PC A12/MF A02 


Assessment. 
150,125 PC A07/MF A01 


ture, 1990. 
147,851 PC A09/MF A01 


PB91-194126/GA 
PB91-194159/GAR 
Proceedings of the Meeting of the United States-Japan Co- 
operative ram in Natural Resources (UJNR), Panel on 
Diving Physio! and Technology (10th). Held in Kauai, 


Hawaii on June 4-7, 1989. 
PB91-194159/GAR 150,444 PC A14/MF A02 
PB91-194167/GAR 


Food for Peace: 1988 Annual Report on Public Law 480. 
PB91-194167/GAR 148,094 PC A04/MF A01 
ss est 





Final Report, Febru- 
148,384 PC A06/MF A01 


and 
a. Oy 1eeT. 7 Sopte tember 1990. 
PB91-194308/GAR 


PB91-194654 
Filler yoy Based on Calcium 
PB91-194654 


Metaphosphates. 
148,129 Not available NTIS 
PB91-194688 
Small-Angle Neutron + cere of Blends of Cross-Linked 


and Linear Po! 

PB91-194688 148,448 Not available NTIS 
PB91-194746 

eats of 00) 08 Otten ees See ot 


Na2SnF6: A Quasi-Constant Composition Titration Study. 
PB91-194746 149,619 Not available NTIS 


PB91-194795 
High-Temperature Thermal Properties of UNS S44004 


Using Multivariant Analysis. 
PB91-194795 149,399 Not available NTIS 
PB91-194886 
ospects for Electromagnetic Manipulation and Trapping 


Pr 
of Antih 

PB91-1 150,829 Not available NTIS 
PB91-195016 


Low-Pressure Symmetric Discharge Heat Pipe and DROGS 


Peet: 198016 150,830 Not available NTIS 
PB91-195032 
Relativistic Probability Amplitudes and State Preparation. 
PB91-195032 150,831 Not available NTIS 
PB91-195057 


Absorbed Dose to Water: Comparison of Several Methods 
Using a Liquid lonization Chamber. 


PB91-196998/GAR 


149,762 Not available NTIS 
Gluebails and 
PB91-195123 


aie Not available NTIS 
PB91-195149 


ene Rae CMe at TURE ae RE 


Paor- 195149 149,690 Not available NTIS 
PB91-195164 


PB91-195057 
PB91-195123 


Recommended Inorganic Chemicals for Calibration. 
PB91-195164 148,245 Not available NTIS 
PB91-195198 

jeg Effect of Metallic Screens on the Sensitivity of 

X-ray for 400-kV 

PB91-195198 149, Not available NTIS 
PB91-195206 

xeray re a Effect of Metallic Screens on the Sensitivity of 

pa fe at 662 keV. 

150,833 Not available NTIS 

daindaiain.. 


daton of Poymer. ne nnn ee 
PB91-19527 148,449 Not available NTIS 


eenaee 
Rate of Pyrite Bioleaching by ‘Thiobacillus ferrooxidans’: 
Results of an | 
PB91-195321 Srey TT eOO Not avaliable NTIS 
PB91-195362 
Reduction in Sintering Damage of Fiber Reinforced Com- 


1-195362 149,376 Not available NTIS 
PB91-195404 
Characterization by High Performance Liquid 
TPL) of he Sobikaton of Phosphons i on 
eit 149,401 Not available NTIS 
PB91-195453 
Observation of Atoms Laser Cooled Below the Doppler 


Limit. 
PB91-195453 150,834 Not available NTIS 
PB91-195479 


Inner-Shell lonization Cross 
PB91-195479 


PB91-195685 
Difunctional von Multifunctional Monomers Capable of Cy- 
PBO-195685 148,450 Not available NTIS 
PB91-196147/GAR 


Sections. 
148,246 Not available NTIS 


Principles of Water 
PB91-196147/GAR 
PB91-196253/GAR 


Analysis of Inactivation of ‘Giardia lamblia’ by Chiorine. 
PB91-196253/GAR 149,720 A03/MF A01 


PB91-196600/GAR 


149,163 PC A03/MF A01 


Rock Harbor Sediment to the 
Transfer of Black Rock Harbor 
Mussel to the Winter 

149,164 PC A03/MF A01 


Carcinogenicity of Black 
Eastern Oyster and Ti 
PagT-186600/GAR 
PB91-196659/GAR 
Studies of Benzidine-Based Dyes in Sediment-Water Sys- 
PB91-196659/GAR 149,165 PC A03/MF AO1 
PB91-196675/GAR 
Ecology and 
Introduced Aquatic 
PB91-196675/GAR 
PB91-196733/GAR 
Annual Report of the Office of Science and Technology. 


Fiscal Year 1990. 

PB91-196733/GAR 148,130 PC AQS/MF A01 
PB91-196758/GAR 

Assessment of Indoor Lap sy Indoor Sources and 
PB91-196758/GAR 149,010 PC A0o/ ME A01 


of the Zebra Mussei and Other 
149,628 PC A0Q5/MF A01 


150,126 PC A03/MF A01 


Accident Experience in Construction and Mainte- 
nance Zones. Final 
PB91-196923/GAR 181,142 PC A09/MF A02 


PB91-196949/GAR 
Quality Assurance for Nenatene Devices. 
PB91-196949/GAR 148,131 A11/MF A02 
PB91-196998/GAR 
Modification of 
Phase 2 (T| 
PB91-1 /GAR 


September 15, 1991 


148,492 PC A07/MF A01 


OR-75 
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Seed Operations. 
147,852 PC A04/MF A01 


Peon 197137 GAR 
PB91-197152/GAR 


Adolescent Steroid Use. 
PB91-197152/GAR 
PB91-197160/GAR 


148,110 PC A03/MF A01 


Adolescents and St 
PB91-197160/GAR 
PB91-197731/GAR 
Fatal Accident Circumstances and Epidemiology — 
rm may Two Construction Workers E 
Guane Contacts One Prase of a a4 KV Sham i Yon: 
nessee, June 26, 1985. 
PB91-197731/GAR 149,721 PC AQ2/MF A01 
PB91-197749/GAR 
Fatal Accident Circumstances and ie Bea 
ge County Worker Dies in Tennessee, 28, 
peor: 197749/GAR 149,722 PC A02/MF A01 
PB91-197756/GAR 
Fatal Accident Circumstances and Epi (FACE) 
: Mobile Home = —w Line Worker Is Electrocut- 
in Ohio, 1 . 
PB91 197786) AR 149,723 PC A02/MF A01 
PB91-197780/GAR 
Fatal Accident Circumstances and Epidemiology (FACE) 
Production Welder Electrocuted in Ohio, July 29, 


PBO1-197780/GAR PC-A02/MF A01 


PB91-197798/GAR 
cumstances and Epi (FACE) 
iu 8, 1985. 
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Loaded Traffic Sttuetions: No = NO2 Preslem) oY 
Poort 199604/GAR 
P891-199612/GAR 
Aeromonas in Drinkwater: Nadesi met Chioordi 
in Drinking Water: Disinfection t Using Chlorine 


PBO1-100612/GAR 149,169 PC A04/MF A01 
PB91-199620/GAR 
Microbiologische Kwaliteit van Oe seer Seana 
van Zwemwater in Circulatiebaden (Microbial Quality of 
for Treatment of Pool wetwr in Whirlpools). 
PB91-199620/GAR 149,170 PC A04/MF A01 
PB91-199638/GAR 
Gebruik van ay 


148,116 PC E06/MF E06 


149,015 A03/MF A01 





coe Se ae 
van Pasgeborenen 


149,559 PC A03/MF A01 





de Af- 
Halogenated Hydrocar- 


149,127 PC A04/MF A01 


‘Escherichia coli’ 


Coli). 
149,730 PC A03/MF A01 
PB91-199661/GAR 


Risicofactoren voor (Overdracht ys HIV-Infectie: Verschil- 
len Tussen Bloeddonoren en Niet-Donoren. Deel 


1. Demo- 
fEomemmation ‘ol of) Wantection. Differences between = 
OR-78 VOL. 91, No. 18 


Blood Donors and 


Donors and 

PB91-199661/GAR 
PB91-199679/GAR 

Hot F to Produce Pore Free Near Net Shape Ceramic 


PB91-199679/GAR 149,345 PC A0S/MF A01 
PB91-199687/GAR 
Chemically Synthesized Nonradioactive DNA Probes. Final 


PB91-199687/GAR 149,615 PC A03/MF A01 


PB91-199695/GAR 
Interfacial pa a Membranes for Gas Spesion. 
PB91-199695/GAR 148,386 A03/MF A01 
PB91-199703/GAR 
Investigation of Fiber Optic pCO2 Sensors for Biomedical 
Pbe1198703/GAR 149,560 PC A03/MF A01 
PB91-199711/GAR 
Determination of Subsurface Conditions of Frozen Ground 
i. a ermafrost Sites in 
PBgT 10071 1/0AR i 150,199 PC A06/MF A01 


PB91-199729/GAR 
oe. Emission Characteristics of Sputtered Lanthanum 
Peete 199729/GAR 150,837 PC A03/MF A01 
PB91-199737/GAR 
Analysis of Reactor Design on Interface Abruptness in Epi- 
taxial Layers Grown by Organometallic Chemical Vapor 


PB91-199737/GAR 148,816 PC A03/MF A01 
PB91-199745/GAR 


Demographic De- 
jeneral Papuan) 
149,731 A04/MF A01 


Titanium Diboride Whiskers as Rein- 


forcement for Metal b> 
PB91-199745/GAR 149,346 PC A03/MF A01 
PB91-199752/GAR 

= ee Electronic Circuit Manufacturing Using Ink-Jet 


PB91-199752/GAR 148,759 PC A04/MF A01 
PB91-199760/GAR 
Lattice "yz CdTeSe Substrates for Improved HgCdTe 


91-199760/GAR 148,784 PC A04/MF A01 
PB91-199778/GAR 


Seagate & heinaee Om 


PB91- PBO1-199778/GAR 149,171 PC A03/MF A01 
PB91-199786/GAR 
Automatic Adaptive Scheduling of Processing in Multima- 


chine Celis. 
PB91-199786/GAR 149,272 PC A06/MF A01 
. 199794/GAR 
lution Algorithms in a Finite Element Context. 
150,512 PC A04/MF A01 
PB91-199802/GAR 


New Diffusing-Vortex Numerical Scheme for Solving incom- 
-Stokes Equations. Phase 1 R 
9 1-199802/GAR 150,513 PC /MF A01 
PB91-199810/GAR 


| Acoustical Resonance Measurement of Parti- 
cle ding and Sizing in Gas-Solids Flow. 
PB91-199810/GAR 148,914 PC A0S/MF A01 
PB91-1998628/GAR 


trix-Free Solution 
peor: 199794/GAR 


Flow Measurement by Induced Vortex in a Cavity. 
PB91-199628/GAR 150,514 PC AQ3/MF A01 
pest. 199836/GAR 





and Control of Surface Rough- 


ness. 
PB91-199836/GAR 149,292 PC A03/MF A01 
PB91-199844/GAR 


Use of a Fourier Transform Spectrometer as a Remote 


Sensor at Superfund Sit 
PB91-199844/GAR 149,016 PC A03/MF A01 
PB91-199851/GAR 

Comparison of Screening Approaches. 

PB91-199851/GAR 149,805 PC A03/MF A01 
PB91-199869/GAR 

Use of Grass we oemare pugio’) Larvae 

Field Bioassays of the bitects of Agricultural Runoff into 


stuaries. 
PB91-199869/GAR 149,172 PC A02/MF AO1 
PB91-199877/GAR 
Environmental and Molecular Characterization of Systems 
Which Affect Genome Alteration in ‘Pseudomonas aerugir- 
osa’. Chapter 
PB91- 190077 /GAR 149,173 PC A03/MF A01 
PB91-199885/GAR 
Turbulent Flame Reactor Studies of Chlorinated Hydrocar- 
Destruction E: 


bon 
PB91-199885/GAR 149,017 PC A02/MF A01 
PB91-199893/GAR 


M and we “yey 
os Potental Biomndication pp Basen to ‘raft Mill E 
PB91-199893/GAR 149,174 PC AQ3/MF A01 


PB91-199901/GAR 
Mass and neg Transport Phenomena 


2. Computer Model of Water 
nate, ate ym Interaction and Entrainment. ” 


PB91-199901/GAR 
PB91-199919/GAR 

Dev 

lopment of ——- ny 4 s 

cles: Air Pollutants and 

PB91-199919/GAR 1 
PB91-199927/GAR 

Aerodynamic Classification of Fibers with Aerosol Centri- 

pOs1-199027/GAR 149,733 PC A03/MF A01 
PB91-199935/GAR 

— in Epithelial Cells from Sputum of Uranium 


ers. 
PB91-199935/GAR 150,090 PC A02/MF A01 
PB91-199943/GAR 


fr Pertommance of ance ofthe Batry of Uaaeae Tea ery (BLT), 1. 


Pet. $99949/GAR —_s 148,148 PC A03/MF A01 
PB91-199950/GAR 


149,035 PC A03/MF A01 


with 
Hygroscopic Parti- 
,792 PC A03/MF A01 


U.S. EPA Health Effects Research 


poe ey > of the 

Laboratory Frozen Btood Cell ae yr a. 

PB91-199950/GAR 148,1 A02/MF A01 
PB91-199968/GAR 


Identification of 
Fluid trom the Rat After 
PB91-199968/GAR 


PB91-199976/GAR 
Transduction of Linked | 


N-Chloramines In vitro in Stomach 
149,549 PC A02/MF AO1 


Genes between 

Strains during Incubation In situ 
in a Freshwater 
PB91-199976/GAR 149,662 PC A02/MF A01 
PB91-199984/GAR 

Risks of Toxic Contaminants to Exploited Fish Populations: 

—— of Life History, Data Uncertainty and Exploitation 

PB91-199984/GAR 
PB91-199992/GAR 

Statistical Issues in Risk Assessment of Reproductive Out- 

comes with Chemical Mixtures. 

PB91-199992/GAR 149,128 PC A02/MF A01 
PB91-200220/GAR 


149,175 PC A03/MF A01 


Effects of 2,4 on Sensory and Motor Function. 
PB91-200220/GAR 149,806 PC A03/MF A01 
PB91-200238/GAR 

Behavioral and Neurochemical Changes in Rats Dosed Re- 


91 soa8/Gar 149,807 PC A03/MF A01 


PB91-200246/GAR 


Peo! M00246/GAR 


PB91-200253/GAR 
Rat Strain and Stock Comparisons Comertees ane Functional Ob- 
servational Battery: Baseline Values and 


of Amitraz. 

PB91-200253/ 149,054 PC A0S/MF A01 
PB91-200261/GAR 

ffect of Cadmium and Other Metal Cations on in vitro 


Cell T . 
91-200261/GAR 149,809 PC A03/MF A01 
PB91-200279/GAR 
inetic Basis of Age-Related Changes in Sensitiv- 


ae Toxicants. 
91-200279/GAR 149,810 PC A03/MF A01 
PB91-200287/GAR 
Air Quality Data Analysis System for Interrelat Effects, 
Standards, and Needed Source Reductions: Part >. oe 
— Mode! Relating Human Lung Function Decrease 
PB91- 287/GAR 149,036 PC A02/MF A01 
PB91-200295/GAR 
jn of beta-Cyclodextrin on watery ures Acid and 3- 
PB91-200295/GAR 148,267 PC A02/MF A01 
PB91-200303/GAR 


Suppression of the Luteinizing Hormone Surge by Chiordi- 
meform in Ovariectomized, Steroid-Primed Femvale’ Rats. 

PB91-200303/GAR 149,055 PC A02/MF A01 
PB91-200311/GAR 


Renee eee of Humans Exposed to Low Levels 

PB91-200311/GAR 149,018 PC A02/MF A01 
PB91-200329/GAR 

DNA Sequence Analysis of Revertants of the ‘hisD3052’ 


Allele of ‘Salmonella typhimurium’ TA98 the Polymer- 
ase Chain Reacton and Dect Sequencing. Applicaton To 


Pept 200328 /QAR 


149,663 PC A03/MF A01 
PB91-200337/GAR 


Toxicity Tests of Effluents with Marsh Plants in Water and 
Sediment. 


PB91-200337/GAR 149,176 PC A02/MF A01 
PB91-200345/GAR 


New E Salt Pond Dai 
891-200845/GAR 


PB91-200352/GAR 


ne Using C57BL/6 Mice. 
— 208 PG A02/MF A01 


Book. 
150,058 PC A06/MF A01 


Field Evaluation of —— Devices. 
PB91-200352/GAR 148,506 PC A0S/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-200386/GAR 
Post Delineator Mechanical Fatigue Evaluation. Executive 


Summary. 
PB91-200386/GAR 148,507 PC A02/MF A01 
PB91-200394/GAR 


Forest Statistics for Alabama Counties 
PB91-200394/GAR 150, oor 


PB91-200444/GAR 
Illinois Pavement Feedback Data and Management System. 


Final R 
151,143 PC A03/MF A01 


PG A04/MF AO1 


PB91-200444/GAR 
PB91-200451/GAR 
Evaluation of Ralumac as Wearing Course. Construction 


eport. 
PB91-200451/GAR 148,477 PC A03/MF A01 
PB91-200469/GAR 
Evaluation of Ri 


Pennsylvania. 
PB91-200469/GAR 
PB91-260477/GAR 


FARMLINE, Volume 12, ae May 199 
PB91-200477/GAR 147,865 


PB91-200485/GAR 
Evaluation of the Safety of the CSE SR-100 Self-Contained 


Self-Rescuer. 
PB91-200485/GAR 150,091 PC A03/MF A01 
PB91-200493/GAR 


Subsidence Over the End of a aa all Panel. 
PB91-200493/GAR ,092 PC A03/MF A01 


PB91-200501/GAR 
Transfer Mechanics of Full-Column Resin-Grouted Roof 


PB91-200501/GAR 150,093 PC A03/MF A01 
PB91-200519/GAR 
Availability of Primary Nickel in Market-Economy Countries. 


A Minerals Avail 
PB91-200519/GAR "150,094 PC A04/MF A0+ 


PB91-200527/GAR 





ycled Hot Mix Asphaltic Concrete in 
148,508 PC A04/MF A01 


PC A03/MF A01 


Genetic Algorithm Applied to —_ Squares Curve 
PB91-200527/GAR 149,497 PC A08/ MF 01 


PB91-200535/GAR 
Leaching Basic he da at Slag with Fluosilicic Acid 


to Recover fh 
149,129 PC A03/MF A01 





PB91-200535/' Gan 
PB91-200543/GAR 


Hog AA ge: Shuttle Car 
91-200543/GAR 
PB91-200550/GAR 
Test Procedures for Drive Posts. 
PB91-200550/GAR 
py nt eect 
lonitoring of the 1990 Gypsy Moth Eradication ~ ny oy 
peor -200568/GAR 149,056 PC A03/MF A01 
pest. ‘200676/GAR 


| Moni Results of the we mg A Fruit Fly 
| ee Program, San Diego County, Spring 1990 
PB91-200576/GAR 149, O87 PC A04/MF A01 


PB91-200584/GAR 
Health Care So Statistics: Medicare and 
1 . 


Medicaid Data Book 
PB91-200584/GAR 149,222 PC A07/MF A01 
PB91-200592/GAR 


Predicting Postoperative Adverse Events of Common Surgi- 
cal Procedures in the Medicare Population. 
PB91-200592/GAR 149,229 PC A11/MF A02 


P591-200618/GAR 
Water Resources Data sg Florida, Water Year 1990. 


Volume 4. Northwest 
PB91-200618/GAR 149,177 PC A10/MF A02 
PB91-200634/GAR 


Lake Michigan Water Quality Report, 1 
PB91- /GAR 150, 059. ‘PC A07/MF AO1 
PB91-200642/GAR 


Aerial and Ship-Based Surveys of Northern Sea Lions (’Eu- 
metopias jubatus’) in the Gulf of Alaska and Aleutian Is- 


Sede out during June and July 1990. 
PB91-200642/GAR 150,131 PC A03/MF A01 


PB91-200659/GAR 


yang Survey of Shawnee National Forest Region 
Stream: oo Iilinois, 1986-1987. 
PB91- 200659/ /GAR 150,002 PC A06/MF A01 


PB91-200667/GAR 
Great Lakes Environmental Research Laboratory Annual 


Report, FY 1990. 
PB91-200667/GAR 150,060 PC A04/MF AO1 
PB91-200675/GAR 


Bird Populations in Logged and Uniogged Western Larch/ 
Douglas-Fir Forest in Northwestern Montana. 
PB91-200675/GAR 150,132 PC A03/MF A01 


PB91-200683/GAR 
prey wrens of a Methodology to identify and Correct Slip- 


Ppst-200080/6 
B91-200683/GAR 148,510 PC A06/MF A01 
PB91-200717/GAR 


Cost-Effectiveness of Geotextiles: Review of Performance 
in Alaskan Roads (Revised). 


150,095 PC A03/MF A01 


148,509 PC A05/MF A01 





PB91-200717/GAR 
PB91-200725/GAR 


148,511 PC A04/MF AO1 


World Grain Situation and Outlook, May 199 
PB91-200725/GAR 147,866 PG A05/MF AO1 
PB91-200733/GAR 





Activities within 
reas (69-5), 
PC A19/MF A03 


layment Review Commis- 
aphic Areas for the Medicare Fee 


Correlation bet Deflection P. rt 
Setback Zones and i+ 
PB91-200766/GAR 149,223 PC A03/MF A01 


Development of 
and Condition Rating 
PB91 200733/GAR> 148,512 PC A14/MF A02 
PB91-200758/GAR 

Economic impact Study es 

PB91-200758/GAR cnarge A 
PB91-200766/GAR 

Assessment of the Physician P: 

sion’s Proposed Geogr: 

Schedule. 
PB91-200774/GAR 

Utilization, Diffusion, and Substitution of High-Technology 
es. 
PB91-200774/GAR 149,231 PC A09/MF A01 
PB91-200790 





New Inexpensive F y Calibration Service from NIST. 
PB91-200790 148,596 Not available NTIS 
PB91-200808 

re Se eee Ree) 
Steered Clock System with Good Short-Term and 
ca erm Stability. 

PB91-200808 148,597 Not available NTIS 
PB91-200816 

5s(2)5p(2) - (5s(2)5p5d + 

5s(2)5p7s) Transitions in 

5s(2)nl) Transitions in Sb |! 

PB91-200816 


5s5p(3) +  5s(2)5p6s + 
Sp ll and 5si s(2)5p - (Ss5p(2) + 

150,838 Not available NTIS 
PB91-200824 


Iron lon-Dependent Modification of Bases in DNA by the 
Superoxide Radical-Generating System Hypoxanthine/Xan- 


thine Oxidase. 
149,616 Not available NTIS 


Clocks, Atomic and Molecular. 
PB91-200840 

PB91-200857 
Observation of Correlations in Finite, Strongly Coupled lon 
Plasmas. 


PB91-200857 150,840 Not available NTIS 
PB91-200865 

Numerical Study of Two-Dimensional Crystal Growth Forms 

in the Presence of Anisotropic Growth Kinetics. 

PB91-200865 150,649 Not available NTIS 
PB91-200881 

Near-Threshold Vibrational Excitation of H2 
— Resolution of Discrepancies between 


PBOt. -200881 150,841 
PB91-200899/GAR 

Water Resources Data for Michigan, Water Year 1990. 

PB91-200899/GAR 149,179 PC A13/MF A02 
PB91-200907/GAR 

World Grain Situation and 

PB91-200907/GAR 
PB91-200915/GAR 

Procedures and Standards for ay Maint 

PB91-200915/GAR 48,513 PCY A16/MF A02 
PB91-200923/GAR 

Infant ag Cost Containment and Competition in the 


wic 
23/GAR 150,870 PC A03/MF A01 


150,839 Not available NTIS 


Electron 
iment 


Not available NTIS 


nd Outlook, May 199 
7,867 PC A08/MF A01 


PB91- 

PB91-200949/GAR 
Size Distributions and Spatial Patterns of Giant Sequoia 
in Sequoia and Kings 


Canyon National 
PB91-200949/GAR "50,008 PC A10/MF A02 
PB91-200956/GAR 
Freshwater Wetlands, Urban Stormwater, and Nonpoint 
pence Control: A Literature Review and Annotated Bibli- 


phy (Revised). 
PBS! 51 200988/GAR 149,180 PC A12/MF A02 
PB91-200964/GAR 
Distortion-induced Fatigue Cracking in Steel Bridges. 
PB91-200964/GAR 138, 514 PC A03/MF A01 
PB91-200980/GAR 


Impact of Medicare’s Prospective Payment System on Inpa- 


tient Care. 
PB91-200980/GAR 149,230 PC A10/MF A02 
PB91-201004/GAR 
Application Portability Profile (APP): The U.S. er eg 
= System — a $y Ay Version 
PB91-201004/GAR 48,693 PC ‘AOS /ME A01 
PB91-201020/GAR 


Mining Mee mays for Lunar Resource Utilization. 
PB91-201020/GAR 150,096 PC A04/MF A01 
PB91-201046/GAR 


= Payment Areas for the Medicare Fee Schedule: 


Alternative Approac! 
PBOT.201040/ GAR 149,224 PC A06/MF A01 
PB91-201053/GAR 
Refinement of the Deveiopment of a Resource-Based Rela- 
tive Value Scale for Psychiatrist Services. 


PB91-202473 


PB91-201053/GAR 
ig ee 


149,712 PC A17/MF A02 


for Oklahoma, Water Year 1989. 


later Resources Dai 
Past. 201079/GAR 149,181 PC A23/MF A03 
PB91-201103/GAR 


ena ae A Second Approxi- 


Pag -201103/GAR 150,004 PC A07/MF A01 
PB91-201111/GAR 


Naturalized Exotic Tree Species in Puerto Rico. 
PB91-2011 GAR 150,133 PC A03/MF A01 
PB91-201277/GAR 


a 00 Sebeeie eee Sener eee rae 
PB91-201277/GAR 151,161 PC A03/MF A01 
PB91-201285/GAR 
the Collection and Storage of Crash Test 


tions for 
Data. Volume 1. Final Ri 
PB91-201285/GAR 151,162 PC A03/MF A01 


PB91-201293/GAR 
Toward a National Semiconductor Strategy. Second Annual 
phen gb oon of the — Advisory Committee on Semiconduc- 
PB91-201293/GAR 
PB91-201301/GAR 


Toward a National Semiconductor Stra 
kets in High-Volume Electronics. 


148,817. PC AQ4/MF A01 


. Regaining Mar- 
Annual Report of 


Volume 2. 

PB91-201301/GAR 
PB91-201327/GAR 

Great Lakes Hydromet Database Directory: Coordinating 

ee ee 

$061.201827/GAR 150,061 PC A03/MF A01 
PB91-201335/GAR 

Fruits and Seeds of Genera in the Subfamily Caesalpinioi- 


deae (Fabaceae). 

PB91-201335/GAR 147,897 PC A18/MF A03 
PB91-201343/GAR 

Inelastic Deformation of Plate Panels. 

PB91-201343/GAR 150,415 PC A08/MF A01 
PB91-201363/GAR 


148,818 PC A03/MF A01 


Health Assessment for Pesticide 
USDA - Yakima Agricultural Research Lab. 
Hg hen He By 10. CERCLIS No. WAD120513957. 
91-20 149,037 PC A02/MF A0t 
renr201378/04R 


ler Resources Data 
Past. -201376/GAR 


PB91-201400/GAR 
Current Estimates from the National Health interview 


Survey, United States, 1987. 

PB91-201400/GAR 149,227 PC A11/MF A02 
PB91-201426/GAR 

Report to ess on Evaluation of Nursing Education 

= under Title Vill of the Public Health Serv- 

§891.201426/GAR 
PB91-201442/GAR 

Social, Economic and Cultural Factors Af- 


fecting Suburban 
poor01442/GAR 151,185 PC A18/MF A03 
PB91-202408 
Method for Producing Ti 
PATENT-5 021 343 
PB91-202416 
Novel baw a to Protect Agricultural Commod- 


ities from 
PATENT- 5 023 1 182 149,672 Not available NTIS 
PB91-202424 


Use of Heterocyclic Amides to Inhibit Tumor Metasta 
PATENT-5 010 080 149,687 Not available fe NTIS 


PB91-202432 
Enhancement of Nitrogen Fixation with ‘Bradyrhizobium ja- 
i ’ Mutants. 
PATENT-5 021 076 149,555 Not available NTIS 
PB91-202440 
Class of Compounds Having a Variable Spectrum of A 
ties for Capsaicin-Like Responses, Compositions and Uses 
Thereof. 
PATENT-5 021 450 149,689 Not available NTIS 
PB91-202457 
bien tor Sul 
strates. 
PATENT-5 019 403 
PB91-202465 


immortalized Human Cell Lines. 
PAT-APPL-7-636 712/GAR 


ita for Missouri, Water Year 1990. 
149,182 PC A14/MF A02 


149,233 PC A09/MF A02 


149,688 Not available NTIS 





luding High Moi Edible Sub- 
147,930 Not available NTIS 


149,610 

PC NO3/MF A04 
PB91-202473 

Sequential Oxidative/Reductive eee and Dyeing in a 

Multicomponent Single Liquor System. 

PAT-APPL-7-697 549/GAR 149,389 

PC NO3/MF A04 


September 15,1991 OR-79 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-202481 


Vaccine against Hepatitis A. 
PAT-APPL-7-674 852/GAR 


PB91-202499 
Hepatitis A Virus Vaccine. 
PAT-APPL-7-678 828/GAR 149,648 
PC NO3/MF A04 
PB91-202507 


Therapeutic Application of an Anti-invasion Compound. 
PAT-APPL-7-637 145/GAR 149,685 
PC NO3/MF A04 


PB91-202515 


Anionically Dyeable Smooth-Dry Crosslinked Cellulosic Ma- 
terial Created by Treatment of Cellulose with Trifunctional 
or Tetrafunctional Quaternary Ammonium Compounds. 
PAT-APPL-7-705 417/GAR 149,390 
PC NO3/MF A04 


PB91-202523 
Recombinant HIV-1 integrase DNA and Monoclonal Anti- 


les. 
PAT-APPL-7-683 434/GAR 149,614 
PC NO3/MF A04 
PB91-202531 


Method to Decrease Cortisol Secretion by Feeding Melen- 
esterol Acetate. 
'AT-APPL-7-677 716/GAR 


PB91-202549 
Expression of Influenza A and B Nucleoprotein in Baculo- 


virus. 
PAT-APPL-7-670 791/GAR 149,661 
PC NO3/MF A04 
PB91-202556 

Simple, Rapid and Reliable Method for Detecting Toxigenic 

‘Clostridium difficile’ with Specificity. 

PAT-APPL-7-670 605/GAR 149,660 
PC NO3/MF A04 
PB91-202564 

Increasing the Therapeutic Efficiency of Macrophage-Tar- 

geted Therapeutic Agents by Up-Regulating the Mannose 

Lectin on Macrophages. 

PAT-APPL-7-669 023/GAR 149,686 
PC NO3/MF A04 
PB91-202606/GAR 

Design Aids for Thermal Analysis. 

PB91-202606/GAR 148,515 PC A12/MF A02 
PB91-202622/GAR 


Water Resources Daia for Kentucky, Water Year 1990. 
PB91-202622/GAR 149,183 PC A19/MF A03 


PB91-202630/GAR 
Water Resources Data for Connecticut, Water Year 1990. 
PB91-202630/GAR 149,184 PC A12/MF A02 
PB91-202648/GAR 
Water Resources Data for lowa, _— Year 1990. 
PB91-202648/GAR 19,185 PC A19/MF A03 
PB91-202655/GAR 


Physical Durability and Electrical Resistivity of Indiana 
Bottom Ash. 
PB91-202655/GAR 
PB91-202663/GAR 
Sustainable Agriculture for the Great Plains, Symposium 
Proceedings. Held in Fort Collins, Colorado on January 19- 


20, 1989 
PC A12/MF A02 


148,478 PC A16/MF A02 


PB91-202663/GAR 
PB91-202721/GAR 

Physical Durability and Electrical Resistivity of Indiana 

Bottom Ash. Executive Summary. 

PB91-202721/GAR 148,479 PC A03/MF A01 


PB91-202804/GAR 
Class 3 Cultural Resources Survey of a 120-Acre Quarry in 


Clark County, Nevada. 
148,082 PC A03/MF A01 


147,841 


PB91-202804/GAR 
PB91-202812 

identification of Dynamic Green’s Functions in Structural 

Networks. 

PB91-202812 
PB91-202820 

Comparison of Creep Rupture Behavior in Tension and 

Bending. 

PB91-202820 
PB91-202846 

Time- and State-Resolved Measurements of Nitric Oxide 

Dimer Infrared Photodissociation. 

PB91-202846 148,387 Not available NTIS 
PB91-202853 

Grain Boundaries in a 2-D Superiattice. 

PB91-202853 148,388 Not available NTIS 
PB91-202895 

TEM Driven Reverberating Chamber, a ‘a! Facility for 

Radiated EMS/V Testing, 10 kHz - 18 GH 

PB91-202895 148,831 
PB91-202903 

Enhanced Flux Creep in Nb-Ti Superconductors After an In- 

crease in Temperature. 

PB91-202903 


150,666 Not available NTIS 
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ment. 
PB91-206490/GAR 

PB91- ee ge 9 
Skills, and the Returns to Government Invest- 


— in ducation: An Exploration Using Data from Ghana. 
PB91-206508/GAR 148,084 MF A01 


PB91-206516/GAR 
Dual Selection Criteria with Multiple Alternatives: Migration, 


Work Status, and Wages. 
PB91-206516/GAR 148,234 MF A01 


PB91-206532/GAR 


Urban Housing Reform in China: An Economic Anal 
PB91-206532/GAR 148,223 


PB91-206540/GAR 
Urban Financial Management: A Training Manual. 
PB91-206540/GAR ” 151,187 MF A01 
PB91-206557/GAR 
Argentina: Finanzas de los Gobiernos Provinciales (Argenti- 
na: Provincial Government Finances (1991)). 
PB91-206557/GAR 148,224 MF A02 
PB91-206581/GAR 
Oxydemeton-Methyl PD-1: Initiation of 
PB91-206581/GA\ 149,0. 
PB91-206607/GAR 
ae - oe National Conference on Household 
janag (5th). Held in San Francis- 
co, Calitornia ~ November 5-7, 1990. 
PB91-206607/GAR 149,133 PC A99/MF AC4 
PB91-206615/GAR 


Impact of Fundamental Technical Improvements to Natural 


Gas Fuel Cells. Final Report. 
PB91-206615/GAR 148,946 PC A03/MF A01 
PB91-206623/GAR 


Development of a Data Base for Advanced Processes to 
Remove Carbon Dioxide from Subquality Gas. Annual 
Report, September 1989-August 1990. 

PB91-206623/GAR 148,917 PC A05/MF A01 


PB91-206649/GAR 


Treatment of Membrane Surfaces with ee Mono- 

layers for Improved Renovation ' Impaired W: 

PB91-206649/GAR 149,187 PC AO7/MF A01 
PB91-206656/GAR 


ee Regime Changes Associated with Climatic 


inges. 
PBet -206656/GAR 149,558 PC A08/MF A01 
PB91-206680/GAR 
Sprinkler/Hot Layer Interaction. 


1 and E 





Develop- 
149,267 MF A01 


nalysis. 
MF AO1 


ial Review. 
PC A04/MF A01 





PB91-206680/GAR 
PB91- 206608/GAR 


148,194 PC A04/MF A01 





Indoor V q for Manufactured Housi ye 
PB91 "206698/GAR 148,181 PC A03/MF A01 


PB01-206706/GAR 





luation of Lighting/HVAC Interaction. 


and E 
Pest 206706/GAR 148,933 PC A04/MF A01 
PB91-206714/GAR 


Long Term Performance of Rubber in Seismic and Non- 
Seismic Bearings: A Literature Review. 
PB91-206714/GAR PC A03/MF A01 


PB91-206722/GAR 


User Manual NBSAVIS CONTAM88. A User Interface for 
Air Movement and Contaminant Dispersal Analysis in Multi- 
zone Buildings. 

PB91-206722/GAR 


PB91-206730/GAR 
po yomay= at 24C of a Heat-Fiow-Meter Apparatus Having 


mm Square P' —_ 
PBDI -206730/GAR 149,250 PC A03/MF A01 
PB91-206748/GAR 


NVLAP FY 90 Annual Report. 
PB91-206748/GAR 


PB91-206763/GAR 


Impact of the Humidity Pump on Indoor Environments. Final 
eport, August 1989-November 1990. 
PB91-206763/GAR 148,934 PC A07/MF A01 


PB91-206771/GAR 


Scrap Tire Consumption in New = land and New J 
PEON. -206771/GAR 134 PC A0S/MF A01 


PB91-206789/GAR 


Nitrate Risk Mana 
PB91-206789/GA 


PB91-206805/GAR 


Environmental me Data. e+ 62, April-June 1990 
PB91-206805/GAR 149,094 PC A03/MF A01 


PB91-206839/GAR 


Ce i and Eval of Field and poate Toxicity 
Tests with Fenvalerate on an Estuarine Crusta 
PB91-206839/GAR 149,059 PC A03/MF A01 


PB91-206847/GAR 


Expert Systems: Tools for H 
PB91-206847/GAR 


PB91-206854/GAR 
Determining the cme Status of Drinking Water. 
PB91-206854/GAR 149,189 PC AQ1/MF A01 
PB91-206904/GAR 


Divergence between Populations of a wey 
chaete with — — Care: Premating Isolation a 


Chromosome V: 

PB91 206004/GAR 150,392 PC A03/MF A01 
PB91-206912/GAR 

Pressure and Ti Fluctuati in Underground 

Storage Tank Pipelines Containing Gasoline. 

PB91-206912/GAR 148,918 PC A03/MF A01 


PB91-206920/GAR 
Human Alveolar and Peritoneal Macr: 
—_ Independently of L-Arginine 
PBST *206920/GAR 
PB91-207019/GAR 
~— -~ -gpeaae Activity of Bobwhite Acutely Exposed 


10 Ch 
PBOt- 20 O19/GAR 149,060 PC A02/MF A01 
PB91-207100/GAR 


Causes of Waterborne Outbreaks in the United States. 
PB91-207100/GAR 149,734 PC A02/MF A01 


PB91-207126/GAR 
Exposure of Humans to Ambient Levels of Ozone for be 
Hours Causes Cellular and Biochemical Changes in 
PBO1-207126/GAR 149,025 PC A03/MF A01 
PB91-207191/GAR 
Evaluation of Long Term Performance and Maintenance of 


External Joi (Main Report). 
PB91-207191/GAR 148,195 PC E12/MF E12 


PB91-207209/GAR 


Evaluation of Long Term Performance and Maintenance of 
External Joinery. Annotated Bibliography. 
PB91-207209/GAR 148,196 PC E05/MF E05 


PB91-207217/GAR 
Kawasaki Steel Giho, Vol. 22, No. 4, 1990. Special Issue on 


Steel Pipe. 
PBOt -207217/GAR 149,287 PC A05/MF A01 
PB91-207241/GAR 


JEOL News. Vol. 26A, No. 1, December 20, 1990. Analyti- 
cal Instrumentation. 
PB91-207241/GAR 


PB91-207449/GAR 


Mitsubishi Motors Technical Review, No. 2, 1 
PB91-207449/GAR 151,144 pe A08/MF A01 


PB91-207456/GAR 


Development of + Strength Carburized Gear Steels. 
PB91-207456/G 1 


148,201 


149,024 PC A07/MF A01 


147,758 PC A03/MF A01 


ment under Uncertainty. 
149,188 PC A03/MF A01 








dous 


149,135 Pe AOWME A01 








ges Mediate Fun- 
idation to Nitrite or 


149,649 PC A0Q2/MF A01 


148,249 PC A03/MF A01 


51, 
(order's as PB91-207449/GAR, PC A05/MF aon) 
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PB91-207464/GAR 
ition of the Evaporative Pattern Casting Process. 
91-207464/GAR 151,146 
(Order as PB91-207449/GAR, PC A05/MF A01) 


PB91-207480/GAR 


Mitsubishi Juko Giho, Vol. 28, No. 1, 1991. 
PB91-207480/GAR 148,853 


PB91-207555/GAR 


|HI dag meg Review, Vol. 31, No. 1, January 1991. 
150,416 PC A04/MF A01 
PB91-207704/GAR 


Chefs d’Entreprise d'Afrique: Pionniers du Developpement 
frican Entrepreneurs: Pioneers of Development). 
1-207704/GAR 148,225 MF A01 
PB91-207712/GAR 
Argentina: Reasignacion los Recursos para el Mejora- 
pap = d de la Educacon Argentina Reallocating Resources 
PB91-207712/GAR ‘ 148,085 MF AO1 
PB91-207720/GAR 
eee Cer ape Directory of Librar- 


ies (Third Edition) 
PB91-207720/GAR 149,264 MF A01 
PB91-207761/GAR 


PC AO5/MF A01 





Determinations of Calorific Values of Building Materials: A 
Guide. NORDTEST Project 871-90. 
PB91-207761/GAR 148,197 PC A03/MF A01 


PB91-207803/GAR 
Limning av Trae till Foenster: Tillverkning och Kontroll 
(G of Wood to Windows: Production and Quality As- 
surance). 
PB91-207803/GAR 148,198 PC A03/MF A01 
PB91-207829/GAR 
Meten van Radioactieve Bodembesmettingen Vanuit de 
Lucht. Gebruik van de In-situ pry meray ‘ometrie Meth- 
ode (Measurements of Radioactive Materials 
on the Ground Surface from a Height. Use of the In-situ 
BB91-207829/GAR "149,095 PC AOS/MF A01 
yy rage 
en Emissies van de Aandachtstof Antimoon 
apnicatone and Emissions of Antimony and Its Com- 


91-207837/GAR 149,220 PC A03/MF A01 
PB91-207852/GAR 

Distributed Shared Memory Scheme for wep ey 

P891-207852/GAR 148,620 E05/MF E05 
PB91-207878/GAR 

Model for Performance Prediction of Message Fessing Mul- 


rcy by Domain Decomposi- 
148,670 PC E05/MF E05 





tion v 


PB01-207878/GAR 
PB91-207886/GAR 
Parallel Matrix Multiplication on Transputer Networks: Per- 
Estimation 


formance Analysis and . 

PB91-207886/GAR 148,671 PC E05/MF E05 
PB91-207894/GAR 

Generalized Unimodular Loop Transformations for Distribut- 


ed — 
Pao1-207ee4/ R 148,672 PC E05/MF E05 


PB91-207902/GAR 
for Distributed Multi 
Loop Partitioning ey Memory Multiprocessors as 


Unimodular Ti 

PB91-207902/GAR 148,673 PC E05/MF E05 
PB91-207910/GAR 

CONCAWE 1990 Annual Report. 

PB91-207910/GAR 149,221 
PB91-207928/GAR 

Sulphur Dioxide Emissions from Oil Refineries and Combus- 

tion of Oil Products in Western Europe = 

PB91-207928/GAR 149,026 A03/MF A01 
PB91-207936/GAR 


PC A03/MF A01 


the World of Natural Colour. 


Introduction to 
PB91-207006/GAR 147,932 PC A03/MF A01 
PB91-207951/GAR 


on Purification of Industrial Waste Water. Tech- 


Report. 
PB91-207951/GAR 149,190 PC A04/MF A01 
PB91-207993/GAR 
Industrial Advisory and Traini 
Report: Manufacturing and Testing o! 
Power Cables. 
PB91-207993/GAR 148,789 


. Egypt. Technical 
Medium Tension 


PC A03/MF A01 


149,882 PC A04/MF A01 


of Shallow Waters Research at FOA. 
9 1-208033/GAR 150,490 PC A03/MF A01 


PB91-208066/GAR 
Report to Congress on the Effect of the Full Funding Limit 
on Pension 
PB91-208066/GAR 148,219 PC A06/MF A01 
PB91-206074/GAR 
Specakzing spy ay Training Program for Social Workers 


PB91-208074/GAR 
PB91-208090/GAR 

Water Resources Data for Illinois, Water Year 1990. 

Volume 1. Illinois Except Illinois River Basin. 

PB91-208090/GAR 149,191 PC A18/MF AO3 
PB91-208108/GAR 

Water Resources Data for Alabama, Water Y: 

PB91-208108/GAR 149,192 
PB91-208199/GAR 

Response of the Habitat and Biota of the inner New York 

Bight to ——— of Sewage Si Dumping: Third 

ni , 

PB91-208199/GAR 149,193 PC AQ4/MF A01 
PB91-208629/GAR 

Water Resources Data for Florida, Water Year 1990. 


Volume 1A. Northeast Florida Surface Water. 

PB91-208629/GAR 149,194 PC A20/MF A03 
PB91-208637/GAR 

Water Resources Data for Florida, Water Year 1990. 

Volume 2A. South Florida Surface Water. 

PB91-208637/GAR 149,195 PC A10/MF A02 
PB91-208645/GAR 

Water Resources Data for Florida, wee Year 1990. 

Volume 3A. Southwest Florida Surface Wat 

PB91-208645/GAR 149,196 PG A13/MF A02 


PB91-208652/GAR 
Water Resources Data for Florida, Lo ag Year 1990. 
Volume 3B. Southwest Florida Ground W: 
PB91-208652/GAR 149, 197 "PG A11/MF A02 
PB91-213108/GAR 
Japan-U.S. Task Force on Scientific and Technical Informa- 
tion. Report of the Meeting (3rd). Held in Tokyo, Japan on 
July 15, 1991. 
PB91-213108/GAR 
PB91-505412/GAR 


U.S. Industrial Outlook, 1991 (for Microcomputers). 
PB91-505412/GAR 148,220 CP DO7 
PB91-506899/GAR 
pore | the Maipr: 
diskette (F 
PB91-506899/G, 
alan 


Residential Ener 
sion of Previous 
PB91-507467/GAR 


PB91-507475/GAR 
Statistics of —- Natural Gas Pipeline Companies, 


1989 (FERC 
PB91-507475/GAR 148,919 CP T02 
PB91-507483/GAR 


po) Pipeline’s Annual Report of Gas Supply, 1989 
5). 
148,920 CP T02 


148,101 PC AOS/MF A01 


‘ear 1990. 
PCA A18/MF A03 


149,263 PC A03/MF A01 


Cost Index, 5 1/4 inch 


nya rocomputers). 
149,241 CP DO2 


991) for Mic 


Consumption Survey: Condensed Ver- 
rveys, 1978-1985 and 1987. 
148,877 CP T02 


'B91-507483/GAR ° 
PB91-507491/GAR 
Refining the Malpractice oy Cost Index, 3 1/2 inch 
diskette (F ~March 1991) (for Microcomputers). 
PB91-507491/GAR 149,242 CP DO02 
POO1-07E74/GAR 
Human Nutrition and 
bey lem Data Sane | (HNRIM), (FY 19621988) 
91-507574/GAR 


PB91-507582/GAR 


Federal Occupational and Career information System 
(FOCIS) (Compressed Version 2.0 - IBM 3 1/2-inch, 720K) 
ers). 


(for Microcomput 
PB91-507582/GAR 147,739 Diskette$49.95 
PB91-507608/GAR 


Oil and Gas Field Code Master List (1990) and Oil and Gas 
Invalid Field Record List. 
148,921 CP T02 





Management 
9,666 CP T04 


PB91-507608/GAR 
PB91-507616/GAR 
Electric Utilities Sales and Revenue Monthly Report (EIA- 


826), 1989. 

PB91-507616/GAR 148,854 CP T02 
PB91-507624/GAR 

Banking Reserves Tape, 1991 (January 1959-March 1991). 

PB91-507624/GAR 148,210 CP T02 
PB91-507640/GAR 

National Fire Incident Reporting System (NFIRS) Data 


Base, 1989 (Master File). 
PB91-507640/GAR 151,171 CP T12 


PB91-507657/GAR 


National Fire Incident Reporting System (NFIRS) Data 
Base, 1989 (Incident File). 
PB91-507657/GAR 151,172 CP TOS 


PB91-507665/GAR 
National Fire Incident Reporting System (NFIRS) Data 


Base, 1989 (Equipment/Casualty File). 
PB91-507665/GAR 151,173 CP T03 


PB91-507673/GAR 


Proposed Medicare Relative Value Units (RVUs) and Geo- 
raphic Practice Cost Indices (GPCIs) (for bye 
'B91-507673/GAR .243 CP DOS 


PB91-507681/GAR 
Zip-Code Insulation Program (ZIP), (Version 2.0) (for Micro- 


computers). 
PB91-507681/GAR 148,961 CP DO2 


PB91-928013/GAR 


PB91-507731/GAR 
Vital Statistics Divorce Data, Detail, 1988. 
PB91-507731/GAR 

ge 


148,117 CP T02 


and Career information System 
(roo) (Compressed Version 2.0 - IBM 5 1/4 inch, 360K) 


(for Microcomputers 
PB91-507814/GAR 147,740 Diskette$49.95 
PB91-590010/GAR 


Thrift Financial oo. Quarterly, March 1991. 
PB91-590010/GA! 148,211 Subscription$880.00 
PB91-590090/GAR 
Report of Condition and Income for Commercial Banks and 
a Other Financial Institutions, March 1991 (Prelimi- 
nary; 
PB91-590090/GAR 148,212 Subscription 
PB91-591580/GAR 
Flow of Funds. 
PB91-591580/GAR 


PB91-591680/GAR 
wee History Data File, Quarterly (Cumulati e 6/60- 
PB91-591680/GAR 148,214 Subscription$880.00 
PB91-592090/GAR 
- Holding Company (Y-9) Documentation Tape (MDRM 
PB91-592090/GAR 148,215 Subscription 
PB91-800417/GAR 
. January 1980-August 1991 (Citations from the 
NTIS Dai * 
PB91-800417/GAR 149,935 PC NO1/MF NO1 
PB91-800433/GAR 
piu Ao, 2, Fiber Composites. January 1980- 
t 1991 Ceeeeten the NTIS Database 


tabase). 
PB 1-800433/G, 149,277 PC NO1/MF NO1 
cian 


148,213 Subscription 


ited Biphenyis Environment. January 

1984-, 1991 Tcnstone: from the NTIS Database). 
PB91 1/GAR 49,629 PC NO1/MF NO1 
PB91-800458/GAR 

Shaped Charges. January 1984-August 1991 (Citations 

from the NTIS Database). 

PB91-800458/GAR 150,458 PC NO1/MF NO1 
PB91-800466/GAR 
Systemes. Jan — 1980-August 1991 (Cita- 
tions from the NTIS ). 

PB91-800466/GAR 150,873 PC NO1/MF NO1 
PB91-800474/GAR 


ae Air Pollution: Sources and Control. January 1990- 
1991 (Citations from the NTIS Database). 
PB 1-800474/GAR 149,027 PC NO1/MF NO1 
PB91-910404/GAR 
raft Accident Report - Avianca, the Airline of a 
707-321B, HK 2016, Fuel Exhaustion, Cove Neck, 


New York, Jai 25, 1990 
PB91-910404/GA' 151,126 PC A13/MF A02 
yg mets octet J 


fety Recommendations Adopted during 


Transportation 
the Month of pent Aegon 
PB91-916604/ 151,163 PC A04/MF A01 


PB91-917002/GAR 


Safety Study - Transport of Hazardous Materials by Rail 
PB91-917002/GAR 151,147 PC A09/MF A01 


PB91-921328/GAR 


OSWER Superfund Telephone Direct 
PB91-921328/GAR 149, 196 PC A03/MF A01 


PB91-921329/GAR 
a J on Floodplains and Wetland Assessments for 


PB91-921329/GAR 149,137 PC A03/MF A01 
PB91-921330/GAR 


Sampler’s Guide to the Contract oe Program. 
PB91-921330/GAR 149,138 PC A03/MF A01 


PB91-921331/GAR 
Management of Investigation-Derived Wastes during Site 


I b 
PB91-921331/GAR 149,139 PC A04/MF A01 
PB91-923525/GAR 


Dispatch Volume 2, Number 25, June 24, 1991. 
PB91-923525/GAR 148,096 


PB91-923526/GAR 


Dispatch Volume 2, Number 26, July 1, 1991. 
PB91-923526/GAR 148,097 Subscription 


PB91-923527/GAR 


Dispatch Volume 2, Number 27, July 8, 1991. 
PB91-923527/GAR 148,098 


PB91-924600/GAR 
Soviet Union Republic Affairs. 


PB91-924600/GAR 148,123 
Subscription PC$335.00/MF$230.00 


Subscription 


Subscription 


PB91-928013/GAR 
Mexico: Key Players in Free Trade Agreement Talks. A Ref- 


erence Aid. 
PB91-928013/GAR 148,228 PC A01 
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PB91-928101/GAR 
RSFSR Presidential Election: Candidate Teams. A Refer- 


ence Aid. 

PB91-928101/GAR 148,124 PC A02 
PB91-960412/GAR 

B ian Foreign Investment Law No. 193, Effective 6/14/ 


-- Translation 

PB91-960412/GAR 148,229 PC A03 
PB91-960413/GAR 

Law of the Bulgarian National Bank of 6/91. 

PB91-960413/GAR 148,230 PC A03 
PB91-960414/GAR 

Bulgarian Act on Protection of Competition of 5/91. 

PB91-960414/GAR 148,231 PC A03 
PB91-960415/GAR 

Law on Settling Old Bank Credit Debts of 3/91. 

PB91-960415/GAR 148,216 PC A01 
PB91-960638/GAR 

Hungarian Rules of Law in Force Nr. I1/1-2 (1/15- gh 

PB91-960638/GAR 148,086 
PB91-960639/GAR 


Hui in Rules of Law in Force Nr. !1/12 oe bc 
PB91-960639/GAR 148,226 


PB91-960640/GAR 
oes wae Rules of Law in Force Nr. lI/3-4 (2/15/91). 
PB91-960640/GAR 148,22, 


a RR-91-2 


Astromag 1.7 Meter Disk ne te tt 
Not 01 D28DA/TIGAR 12 AOa/MF A01 
PL-TR-91-2031 


a Layer Parameterization for a Global Spectral 


AD-A235 310/0/GAR 148,026 PC A10/MF A02 
PL-TR-91-2049 


Seismic Surveillance: Nuclear Test Ban Verificatio: 

AD-A235 169/0/GAR 148,751 PC ‘07 /MF A01 
PL-TR-91-2066 

E Thermal, and Ener: 

tense Som-Aligned Arcs in the Polar 

AD-A234 858/9/GAR 148, On 1 PC A03/MF AO1 
PL-TR-91-2067 

a 2 * oe _— yields 1D) Excitation Rate by 


Thermal Electr 
AD-A234 350/7/GM 148,335 PC A01/MF A01 
PL-TR-91-2068 


ss Climatic Design Requirements in the Age of 


ailorit 

AD Ao 860/5/GAR 149,851 PC A01/MF A01 
PL-TR-91-2077 

NH(X3Sigma-, v= 1-3) Formation and Vibrational Relax- 

ation in Electron-irradiated Ar/N2/H2. 

AD-A235 389/4/GAR 148,281 PC A03/MF A01 
gp es 

Negative lons: Structure and Spectra. 

AD-A235 250/2/GAR 148,357 PC AOS/MF A01 
PL-TR-91-2079 

Isotopic Fractionation in the Formation of Ozone and of 


Carbon Dioxide. 

AD-A235 255/7/GAR 150,674 PC A01/MF A01 
PL-TR-91-2080 

yop ap of the 4s0 Ground State of ~igg Nitrogen 


and At my ol 4s0-4p Oscillator Str 
AD-ADSS 2 50/57 


148,279 
PL-TR-91-2081 
Electric Field Mi ts. Ouring Supercharging Events 
on the MAIMIK Rocket Experiment. 
AD-A235 288/8/GAR 148, 018 PC A03/MF A01 
PL-TR-91-2082 
Were Solar Neutrons Observed by Neutron Monitors on 25 


1984. 
AbLAz3S 289/6/GAR 147,966 PC A01/MF A01 
PL-TR-91-2085 
Study - AJ pcos 1972 Solar Proton Events: A Flux In- 


t 
AD -ALGS 28 998/3/GAR 147,967 PC A01/MF A01 
PL-TR-91-2089 


ee “4 Solar Activity on the Cosmic Ray Intensity at Solar 


Mini 
AD-AZaS 342/3/GAR 148,006 PC A01/MF A01 


PL-TR-91-2090 
Concept of Usi - River and Kerguelen Neutron 
Monitors as a “Pagship tations for Ground-Level Solar 


Cosmic Ray Events. 
148,008 PC A01/MF A01 


~y Character of In- 


A02/MF A01 





AD-A235 304/ 4/GAR 
PL-TR-91-2091 


9. 
148,007 PC A02/MF A01 


Solar Cosmic Rays, 1960-198: 

AD-A235 374/6/GAR 
PL-TR-91-3001 

Effects of Space Debris on Solar Propulsion. 

AD-A235 257/3/GAR 148,538 PC A03/MF A01 
PL-TR-91-3002 


pe tye Analysis for a Particle Bed Reactor Nuclear 
AD-A235 258/1/GAR 148,552 PC A04/MF A01 
PL-TR-91-3014 


Parametric Studies of Dense Plasma Focus for Fusion 
Space Propulsion with D - He3. 


OR-84 VOL. 91, No. 18 


AD-A234 578/3/GAR 
PL-11-CR90-1116-PHASE-3 


fay and Fabrication of a Long-Life onie a Cooler 
lor Space Application. Phase 3: Prototype Model 
N91-52614/B/GAR 149,257 PC A09/MF A01 


PM-91-1 


Presence of Bromacil, Diuron, and Simazine in Surface 
Water Runoff from Agricultural Fields and Non-Crop Sites in 
Tulare County, California. 
PB91-193706/GAR 


PML-1988-C42 
Heat of Gasification of Polyethylene and Polymethyimetha- 


—. 
PB91-199000/GAR 148,575 PC A03/MF A01 
PNC-TN-84 10-90-046 
Evaluation of plutonium migration in artificial barrier (com- 
pacted bentonite) using leaching data of fully radioactive 
waste glass. Comparison with leaching model and limited 
model. 


solubili 
DE91772288/GAR 150,282 PC A03/MF A01 
PNL-SA-17245 


Potential impacts of global climate change on solar thermal 


power systems. 
DE91011239/GAR 148,986 PC A03/MF A01 
PNL-SA-17320 


Risk-based priorities for inspection of nuclear pressure 
boundary components at selected LWRs. 
DE91010755/GAR 150,291 PC A03/MF A01 


PNL-SA-17431 
Multi-dimensional modeling of unsaturated flow in the vicini- 
ty of exploratory shafts and fault zones at Yucca Mountain, 
Nevada. 
DE91010837/GAR 
PNL-SA-17746 
Errors in audit predictions of commercial lighti ng and equip- 
— loads and in their impacts on heating and cooling es- 
DE91011397/GAR 148,861 PC A03/MF A01 
PNL-SA-17749 
Oxidation of TaBe12 and NbBe12 coatings on niobium. 
DE91011330/GAR 149,354 PC A03/MF A01 
PNL-SA-17769 


Environmental monitoring and surveillance on the Hanford 


Site, Washington. 
149,202 PC A03/MF A01 


148,551 PC A03/MF A01 


149,052 PC A06/MF A01 


150,011 PC AQ3/MF A01 


gt 
DE91011241/GAR 

PNL-SA-17823 
Statistical methods to monitor the West Valley off-gas 


system. 
DE91011336/GAR 149,256 PC A03/MF AO1 
PNL-SA-17845 


Mass-transfer analysis of waste packages sonia de- 

fense waste processing facility - as a waste 

DE91011244/GAR 50,250 PC A03/ MF A01 
PNL-SA-18107 


Generic risk-based inspection guidance for auxiliary feed- 


water system. 

DE91011331/GAR 150,304 PC A03/MF A01 
PNL-SA-18146 

Statistical approach for identifying nuclear waste glass 

po ne that will meet quality and processability re- 

quir 

BE91011334/GAR 150,253 PC A03/MF A01 
PNL-SA-18407 

Understanding and managing corrosion in nuclear power 


plants. 

DE91010199/GAR 150,288 PC A03/MF A01 
PNL-SA-18551 

Effect of HNO(sub 3)-Cerium (IV) decontamination on stain- 


less steel waste canisters. 
DE91011243/GAR 150,249 PC A03/MF A01 
PNL-SA-18786 


Methods for estimating the uncertainty of climate change 


effects in a crop mode! 
DEG1011238/GAR 148,048 PC A03/MF A01 
PNL-SA-18839 


ores, catalytic gasification of wastes for simul- 
neous disposal and energy recovery. 
DE91011388/0an 149,170 PC A03/MF A01 


PNL-SA-18903 
Modeling irradiation-induced grain boundary segregation in 
eel: 


stainless steels. 

DE91010157/GAR 149,409 PC A03/MF A01 
PNL-SA-18916 

DES! on O7ea/ Gan” —— oe 235 PC A03/MF A01 
PNL-SA-19072 

Hydrogen arey ~ongaa effects on tensile properties of 


ok oo heavy alloys. 
DE91011332/GAR 149,457 PC A03/MF A01 
PNL-SA-19337-VOL.2 
Proceedings of waste stream minimization and utilization in- 
re wy concepts: An experimental technology exchange. 


me 2, General industrial. 
GEOTOTOPIB/GAR 148,878 PC A06/MF A01 
PNL-6450-41-HEDR 


Hanford Environmental Dose Reconstruction Project. 
Monthly report. 


DE91010985/GAR 
PNL-7219 


Ferrocyanide safety study. 
DE91010983/GAR 


PNL-7231-HEDR 


149,070 PC A04/MF A01 


150,456 PC A03/MF A01 


Preli 





ion of audience-related communica- 
tions issues for the Hanford Environmental Dose Recon- 


struction Project. 
DE91011075/GAR 149,748 PC A08/MF A01 
PNL-7487 


Comparison of MAGIC and Diatom paleolimnological model 
hindcasts of lakewater acidification in the Adirondack 


region of New York. 
DE91010125/GAR 150,040 PC A07/MF A01 
PNL-7502 


Integrity of neutron-absorbing components of LWR fuel sys- 


tems. 
DE91010314/GAR 150,340 PC A04/MF A01 
PNL-7563-HEDR-REV.1 


FY 1991 Task plans for the Hanford Environmental Dose 
Reconstruction Project. Revision 1. 
DE91011074/GAR 149,747 PC A06/MF A01 


PNL-7625 
Evaluation of a multiport groundwater monitoring system. 
DE91011073/GAR 149,154 PC A06/MF A01 
PNL-7641 
Hydrologic characterization of the unconfined aquifer at the 
General Motors Harrison Division Plant, Tuscaloosa, Ala- 


bama. 

DE91011045/GAR 150,041 
PNL-7660 

Compilation of data to estimate groundwater migration po- 

— Ay, constituents in active liquid discharges at the 

DEDt01 1316/GAR 149,109 PC A10/MF A02 
PNL-7667 

Field calibration of soil-core microcosms for bene fate 

and effects of genetically er croc in ter: 

restrial ecosystems. 

DE91011258/GAR 
PNL-7668 

Characterization of the Hanford Site and environs. 

DE91011049/GAR 149,072 PC A09/MF A01 
PNL-7669 

Evaluation of M-101 ‘Managing Occupational Safety in 

DOE’ courses taught in Richland, Sy and Los 

Alamos, New Mexico, January-February 1991 

DE91011259/GAR 149,716 PG A04/MF A01 
PNL-7677 

Evaluation of P-101 ‘Orientation to Occupational Safety 

Compliance in DOE’ pilot course taught in Richland, Wash- 

ington, February 19-March 1, 1991. 

DE91011257/GAR 149,715 PC A03/MF A01 
PPPL-CFP-2270 

Statistical mechanics using —s dynamics. 

DE91011214/GAR 150,698 PC A03/MF A01 
PPPL-2744 

Analytic solution of high beta equilibrium in a iarge aspect 


ratio tokamak. 
150,561 PC A04/MF A01 


PC A03/MF A01 





150,142 PC A0S/MF A01 


DE91011250/GAR 
PPPL-2745 
Visible charge exchange recombination spectroscopy on 


DE91011105/GAR 150,554 PC A03/MF A01 
PPPL-2747 
High sensitivity stimulated emission detector for soft x-ray 


laser research. 
DE91011251/GAR 150,533 PC A03/MF A01 
PSC-10 
V(sub p) x B acceleration of electrons by phased Gaussian 
laser beams. 
DE91772179/GAR 


PSI-70 
Energy scenarios for Switzerland and emission control, esti- 


mated with a normative model. 
DE91622883/GAR 148,988 PC A06/MF A01 


PSI-71 
Contributions to technical and economic aspects of high 


converters. 
150,287 PC A04/MF A01 


150,803 PC A03/MF A01 


DE91003073/GAR 
PSI-76 

Pinwise LWR power distribution derived from nodal diffu- 

sion calculations. Part 1. Final report, part |: method devel- 

opment and mathematical modelling. 

DE91622739/GAR ,372 PC A04/MF A01 
PSI-77 

Pinwise LWR power distribution derived from nodal diffu- 

sion calculations. Part 2. Final report, part Il: software de- 

velopment and validation. 

DE91622740/GAR 150,373 PC AQ5/MF A01 
PSI-79 

Wiederb unter aty Stroe- 

mungebedngungen wie hohe Flutrate, Weneorachwall oder 

nasse Dampfstroemung. (Reflood on righ eid under nonty- 

pical flow conditions of alternatively high velocities, 


pug flow and wet steam flow). 
1E91622707/GAR 150,313 PC A04/MF A01 
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PSI-81 
Cross-section uncertainty study of the NET shielding bian- 


ket. 
DE91622101/GAR 150,164 PC A03/MF A01 
2 


PSI-8: 
Pranspor pe AOS/MF 01 


Experimental Pp 
we. Sd 
pe 
Batch sorption = with iodine, bromine, strontium, 
sodium and cesii le. 
DE91622525/GAR ‘50,014 PC A04/MF A01 
PSI-85 
Dose determination of 600 MeV proton irradiated speci- 


mens. 
DE91623390/GAR 150,200 PC A03/MF A01 
PSI-87 





Sensitivity analysis using DECOMP and METOXA subrou- 

tines of the MAAP code in modelling core concrete interac- 

tion ae and post test calculations for ACE-MCCI 

DEo16234 1608400/GAR 150,378 PC AOS/MF A01 
PSI-88 


Pe gg of pen a + ), Sr(sup 2+ ) and Ni(sup 2+ ) on 
DE91623216/GAR 150,274 PC A04/MF A01 
PSI-1024-01/89 
Transformations of inorganic coal constituents in combus- 
pe 2 Quarterly report No. 9, October-December 
bE91010548/GAR PC A04/MF A01 
PSi-1024-05/89 
Transformations of inorganic coal constituents in combus- 
bo? a Sey report No. 10 for the period January 
DE91010549/GAR 148,529 PC A08/MF A01 
PSU-AFOSR-91- :" 
‘ostructure. and Mechanical Property Relation- 


Micr lorosity and 
ships of Galchim-Siheate Hydrate. 
AD-A235 191/4/GAR 149,327 PC A06/MF A01 


PSU-ARL-TM-90-320 
Acoustic Radiation from Fluid-Loaded, Ribbed Cylindrical 
pec ag by Different Types of Concentrated Mechani- 
AD-A235 324/1/GAR 150,486 PC AO5/MF A01 
PSU/ARL-TM-91-81 
Translation of Boundary Layer Transition Noise Article from 


J. Al 
150,482 PC A03/MF A01 


148,528 


coustique. 
AD-A235 093/2/GAR 
PSU/ARL-TM-91-104 
pensasea sm from Rough Interfaces and the Parabolic 


APP ADSE 184) 184/9/GAR 150,485 PC A03/MF A01 
PSU/ARL-TR-91-004 
Ww ber-Freq y Filtering Characteristics of Compli- 


ant Layers. 

AD-A234 768/0/GAR 150,658 PC A07/MF A01 
PTI-9106 

Development of a Methodology to Identify and Correct Slip- 


Pavements. 
'B91-200683/GAR 148,510 PC A06/MF A01 
PUB-686 


* Tests of Effluents with Marsh Plants in Water and 


PB91 "500337/GAR 149,176 PC A02/MF A01 
PWA-FR-21539 
pad Coating by Sputtering for High Temperature Compos- 


AD-A234 994/2/GAR 149,351 PC A03/MF A01 
QUEST-TR-508 

Abrasive-Wat Machining of 

AD-A234 628/' MGAA 
R-3839-03-02 

Geographic Payment Areas for the Medicare Fee Schedule: 


Alt e 

PBOT2OIOAS GAR 149,224 PC A06/MF A01 
R-3839-03-03 

Assessment of the Physician Payment Review Commis- 

-_ Proposed Geographic Areas for the Medicare Fee 

ie. 

PB91-200766/GAR 149,223 PC A03/MF A01 
R-3983-02 

bat in Medicare Physician 

tions for Volume P 

PBOT- 193730/GAR 
RADC-TR-90-404-VOL-1 

Northeast —— ignee Consortium (NAIC). Volume 


1. Executive 
hip-a2a4 880/3/GA 148,699 PC A04/MF A01 
RADC-TR-90-404-VOL-2 
Yo Artificial Intelligence ey acu Volume 


wp Recogni 
AD-ADa4 PASSS BB4/1/ R 148, oeC A07/MF A01 
RADC-TR-90-404-VOL-3 


Artificial Intell 


Northeast ney meen (NAIC). Volume 
3. The Versatile Maintenance Expert 
AD-A234 882/9/GAR 


mer PC (R05) A01 
RADC-TR-90-404-VOL-4 
yo net New lal Ireatige oe (NAIC). —_ 
walk Management. 





—_ Structures. 
149,282 PC A04/MF A01 


Services be Specialty: Impli- 
149,247 PC AQ4/MF A01 





AD-A234 883/7/GAR 
RADC-TR-90-404-VOL-5 

Northeast Artificial ning. or Consortium (NAIC). y= 

5. a See Gantbonie Dynamic Environments in the 

AD-ALSe swoon 148,703 PC A03/MF A01 
RADC-TR-90-404-VOL-6 


148,702 PC A08/MF A01 


Northeast Artificial | Consortium (NAIC). Volume 
6. Building an Intelligent The Acquisition, 
tion, and Maintenance of Complex Distributed Tasks. 
AD-A234 885/2/GAR 148,704 PC A07/MF A01 
RADC-TR-90-404-VOL-7 
Piper acon Artificial Intelligence Consortium (NAIC). Volume 


Automatic 
AD Agee 886/0/GAR 148,705 PC A03/MF A01 
RADC-TR-90-404-VOL-8 
Northeast Artificial Intelligence Consortium (NAIC). Volume 
8. Artificial Intell Applications to Recognition. 
AD-A234 887/8/GAR 148, PC A04/MF A01 
RADC-TR-90-404-VOL-9 





Artificial Consortium (NAIC). Volume 

8A planner Sytem forthe Applicaton of Indications and 

ADA 888/6/GAR 148,707 PC A05/MF A01 
RADC-TR-90-404-VOL-10 

Northeast Artificial Intelligence Consortium (NAIC). Volume 

10. Time Oriented Problem ° , , 

AD-A234 889/4/GAR 148,708 PC A03/MF A01 
RADC-TR-90-404-VOL-11 

Northeast Artificial intelligence Consortium (NAIC). Volume 


1. pony Base Maint 
AD-A234 890/2/GAR 148,709 PC AOS/MF A01 
RADC-TR-90-404-VOL-12 
Northeast Artificial Intelligence Consortium (NAIC). Volume 
12. Computer Architecture for Very Large Knowledge 
jases. 
AD-A234 891/0/GAR 148,606 PC A15/MF A02 
RADC-TR-90-404-VOL-13 
a Artificial Intell 


Image Ui 
AD-Agae 897/7/GAR 
RADC-TR-90-404-VOL-14 


Northeast Artificial ~- ~y Consortium (NAIC). Volume 
14. K Base Ri Using Plausible Inference. 
AD-A234 893/6/GAR 148,711 PC A04/MF A01 
RADC-TR-90-404-VOL-15 
Intelligence Consortium (NAIC). Volume 
pn Com- 


148,712 PC A05/MF A01 


aoenee Consortium (NAIC). Volume 
— Parallel 
4715 PC /MF A01 


Northeast Artificial 
ee & Se ee oe 


putation in Ki 

AD-A234 894/4/GA\ 
RADC-TR-90-404-VOL-16 

Northeast Artificial Intell Consortium (NAIC). Volume 

16. a L.. ing Techniques for Multi- 

AD-A234 4 908/1/GAA 148,713 PC A04/MF A01 
RADC-TR-90-404-VOL-17 

Artificial | \ Consortium (NAIC). Volume 


Northeast 
17. High-Level 
AD-A234 896/9/GAR 148,714 PC A04/MF A01 


RADC-TR-90-404-VOL-18 


Northeast Artificial Intell 

18. A Distributed 

tion Fusion and 

AD-A234 892/8/GAR 
RADC-TR-90-406 

Multilevel Security for 

AD-A234 974/4/GAR 
RADC-TR-90-411 

Canning Multisentential English Text Using Communicative 

cts. 

AD-A234 857/1/GAR 148,069 PC A15/MF A02 
RADC-TR-90-417 

Design oe Construction of Apparatus for Optical Switch 

AD-A234 765/6/GAR 150,520 PC A03/MF A01 
RADC-TR-90-424 


Consortium oe. Png 
Intelligence Approach to 


148,710 PC A06/MF A01 


Based Systems. 
148,690 PC A04/MF A01 


intelligence 


Engineering for Artificial Software. 
AD-A234 703/8/GAR 148,133 PC A04/MF A01 


RAE-TM-P-1196 
Design of | Ae Blading for a High-Speed HP Com- 
pressor U an S$1-S2 Flow Calculation 
RD AseS 9 /5/GAR 148,545 ‘A03/MF A01 


RAE-TM-SPACE-378 
Procedure for the Solution of Lambert’s Orbital Boundary- 


Value 4 
AD-A235 330/8/GAR 151,049 PC A03/MF A01 
= ‘TM-SPACE-380 
Orbital Theory for Satellite Motion Perturbed 


vitational H 
by cra 356/3/GAR 151,051 PC A02/Mr A01 
RAE-TM-SPACE-361 


Untruncated Perturbation for a Satellite Orbiting in 

a Non-Ri Gravitational q 

AD-A235 349/8/GAR 151,050 PC A03/MF A01 
RAL-90-077 

Physics and chemistry of materials from neutron diffraction 

and spectroscopy. 


RISO-M-2877 


DE91621865/GAR 
RAL-90-084 

Precision analysis of Lambda (sub M-barS-bar) and the 

gluon distribution and its implication for jet and top quark 

cross sections. 

DE91622154/GAR 150,774 PC A03/MF A01 
RAND/N-2993-FMP 

Section 6 Schools in Six States: Eleven Case Studies of 


T 
148,071 PC A12/MF A02 


150,615 PC A04/MF A01 


ransfer Issues. 
AD-A235 187/2/GAR 
RAND/N-3120-USDP 


Naval Arms Control: The Backdrop of History. 
AD-A235 185/6/GAR 148,091 PC AOS/MF A01 


RAND/R-4001-A 


Fate of the Party ire under 
AD-A235 175/7/ 


Gorbachev. 
148,120 PC A03/MF A01 
RCC-164-91 


ae See Format = Global Positioning System (GPS) 


for Post. 7 
AD-A234 932/2/GAR 150,147 A04/MF A01 
RCC-210-91 
HORACE: Presentation-Level baer on ometes for Digital 


Transmission of 

AD-A235 276/3/GAR bery pe AOA A04/MF A01 
RDS-4-007-82 

Recherche en Dynamique Moyenne Frequence (Research 

in yet Dynamics). 

PB91-199349/GAR 149,309 PC E06/MF E06 
REPT-B-240617 

Data: NASA’s Future Data Volumes Create Formida- 


N91-22933/6/GAR 151,110 PC A03/MF A01 
REPT-65-637351 
Field Evaluation of Moisture = Devices. 
PB91-200352/GAR 148,506 PC A0S/MF A01 
REPT-76 
and Numerical Methods in Electromagnetic Dif- 
Problems. 
N91-22486/5/GAR 150,808 PC A03/MF A01 
REPT-89-002-7060 


Management Study. 
148,499 PC A0S/MF A01 


p801-19888 1/GAR 
REPT-90-9550-9 

Liquid Rocket Booster 

N91-22368/5/GAR 
REPT-91-1A 

UNOCAL Parachute Creek Shale Oil Program Environmen- 

tal : . Annual Report, October 1, 1989- 

PBO1-198077/GAR 149,213 PC A04/MF A01 
REPT-91/04 

OH/IR Stars Close to the Galactic Centre. 1. Observational 


Data. 

PB91-199380/GAR 148,004 PC A03/MF A01 
REPT-91/07 

Papers Presented at ‘V 


Addendum. 
148,568 PC A04/MF A01 


of Biazars’. Held in Turku, 
Cores’, 


148,005 PC A03/MF A01 


b+ Goddard Conference on Space Applications of Artifi- 
N91-22769/4/GAR 151,104 PC A16/MF A02 
REPT-59313-624229 
Standards for Effects of Skew. 


148,492 PC A07/MF A01 


Modification of Slab Design 

Phase 2 (Type B Study). 

PB91-196998/GAR 
REPT-632467 

Performance E: of Coastal Gabion Installations. 

PB91-198184/GAR 148,466 PC A04/MF A01 
RERF-TR-1-90 

Detecting deletions, insertions, and single nucleotide substi- 

tutions in cloned (beta! belay giobin and new polymorphic 

nucleotide substitutions in 4 Japa- 

Lay pe Fann s omg at mis- 

matches in RNA: wai in 

DE91772181/GAR 149,758 PC A03/MF A01 
RERF-TR-2-90 

Organ doses to examinees am A photofluorography, fluo- 


Beat y2189/ AR tomograpt”s 760 PC A03/MF A01 


RERF-TR-21-89 
Variations with time and age of the excess cancer risk 


A-bomb 
DE91772182/GAR 149,759 PC A03/MF A01 
RFP-4311 
Waste drum 


Flats 
DE91011 
RFP-4475 


‘ sampling program at Rocky 
/GAR 150,240 PC A0S/MF A01 
Electronic connection. 
DE91010883/GAR 
El- og logi 
duction of sect tchy or heat). 


September 15, 1991 


149,262 PC A03/MF A01 





. (Technologies for pro- 


OR-85 
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0E91622884/GAR 
RISO-M-2899 

Contributions from the 

— Energy to the & 


148,951 


et 2 ee 
C’90 conference in 1, 


PC A05/MF A01 


PC A08/MF A01 


o1 771874/GAR 
pee 


a horizontal axis wind turbine opera’ 
Deet771870/GAR 148,940 PC 


RISO-R-578 

Metail Department. Annual pr 

DE91622931/GAR 140.435 Pe ae Aoa/ MF A01 
RIVM- 148608001 


identificatie en Kwan 


148,941 


in wake. 
/MF AO1 


and Quan eco) 
PBST. 199653/GAR 149,730 PC A03/MF A01 
RIVM- 148901001 
Aeromonas in Drinkwater: Nadesinfektie met Chloordioxide 
(Aeromonas in Drinking Water: Disinfection Using Chlorine 


Dioxide). 
PB91-199612/GAR 149,169 PC A04/MF A01 
RIVM- 148902001 
Microbiologische Kwaliteit van Filtermedia voor Behandel- 
ing van Zwemwater in Circulatiebaden (Microbial Quality of 
T 


for of Pool Water in Whirlpools). 
PB91- 199620/GAR 149,170 PC A04/MF A01 
RIVM-199003004 


Gebruik van IRE- -Medgenix a Ry IRMA voor de Be- 
a van TSH in t kbi en (Use of 
IRE- x Serum TSH IRMA for the Measurement of 
TSH in BI noele of Newborn Babies). 
PB91-199636/GAR 149,559 PC A03/MF A01 
RIVM-222101009 
Praktijkvergelijking van Twee Typen coe (Com- 
rative Meas: os with Two Types of CO Monitors). 
91-199596/GAR 149,014 PC AOa/ME AO1 
RIVM-222101010 
Meting van Stikstofoxiden in Drukke Verkeersstraten: No - 
102 Problem 








Problem). 
PB91-199604/GAR 149,015 
RIVM-248703001 
oe van het project 


inition s! K+ the project Dosimaty Brachytherapy, 


seoleazeriy 
RIVM-249000001 
Meten van Radioactieve Bodembesmettingen Vanuit de 
Lucht. Gebruik van de In-situ Gammaspektrometrie Meth- 
ode (Measurements of Deposition of Radioactive Materials 
on the Ground Surface from a Height. Use of the In-situ 


ma Spectrometry Method: 
Y 149,095 PC A05/MF A01 


A03/MF A01 





Bagt.2 -207829/GAR 
RIVM-528913001 
Risicofactoren voor (Overdracht van) HIV-Infectie: Verschil- 
len Tussen Bloeddonoren en Niet-Donoren. Deel 1. Demo- 
rafie Donoren en Algemene Bevolking (Risk Factors for 
‘Contamination of) HIV-infection: erences between 
Blood Donors and Non-Donors. Part 1. Demographic De- 
omen n of Donors and General Population bo 

PB91-199661/GAR 149,731 A04/MF A0O1 


RIVM-670101002 
Desire for Levels: Background Study for the Policy Docu- 
we Setting Environmental Quality Standards for Water 


PB91-198879/GAR 149,167 PC A04/MF A01 
RIVM-670101002-ANN 

Desire for Levels: Background Study for the Policy Docu- 

ment ‘Setting Environmental Quality Standards for Water 


and Soil’ (Annex). 

PB91-198887/GAR 149,168 PC A05/MF A01 
RIVM-710401002 

Integrated Criteria Document: Chromium 

PB91-198853/GAR 149,214 PC A08/MF A01 
RIVM-7 10401002-APP 


Integrated Criteria Document: Chromium, Effects (Appen- 


Past. 198861/GAR 149,215 PC AO5/MF A01 
RIVM-7 10401004 

Integrated Criteria Document: Arsenic. 

PB91-198895/GAR 149,216 PC A07/MF A01 
RIVM-710401004-APP 

Integrated Criteria Document: Arsenicum Effects (Appen- 


xX). 

PB91-198903/GAR 149,217 PC A06/MF A01 
pres et 

ms Herstel van Thermisch Gereinigde Grond (Eco- 

og pooumy of of Thermically Goenes Soil). 
PB91- 1989977 149,218 PC A05/MF A01 
RIVM-723001004 

Dry Deposition of SO2 over Grassland and Heather Vege- 


tation in The Netherlands. 
PB91-198911/GAR 149,013 PC A03/MF A01 
RIVM-725206003 


INTRAVAL, Test Case 13: Experimental Study of Brine 


Transport in Porous Media. 
PB91-198929/GAR 150,286 PC A04/MF A01 
RIVM-736301004 
Toepassingen en Emissies van de Aandachtstof Antimoon 
(Applications and Emissions of Antimony and Its Com- 
pounds). 
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PB91-207837/GAR 
RIVM-738902010 


149,220 PC A03/MF A01 


—) 


Informatiedocument: 
vaistoffen (informative Document: Halogenated > hn 


bons Con _ 
PROT. 199646/ 149,127 PC A04/MF A01 
RL-TR-91-16 
Acoustic Noise Fi 
Generation. 
AD-A235 331/6/GAR 
RL-TR-91-19 
Gomne for a High Performance Distributed Operating 
AD-A235 333/2/GAR 148,608 PC A04/MF A01 
RL-TR-91-32 








ding and ORT/DAM Source Tape 
148,584 PC A04/MF A01 


Saees Spectrum Communications Emulator Design. 
AD-A235 403/3/GAR 148,585 PC A04/MF AO1 


RL-TR-91-46 
User's Guide to the TEXPLAN System. 
AD-A235 353/0/GAR 149,924 
RL-TR-91-48 


Measuring the Quali 
AD-A235 354/8/GA 


RR-187-17 


Peer pasvetes and Asphalt Overlay Performance. 
PB91-197954/GAR 148,473 PC A03/MF A01 
RR-1126-4F 


Design Guide for Steel-to-Concrete Con 
PB91-198283/GAR 148,474 a A04/MF A01 
RR-1171-1F 


Gomeety of Form-Hangar Anchors in Prestressed Concrete 


Poor 597. 198275/GAR 148,498 PC A03/MF A01 
RSRE-MEMO-4437 
Trainable T Anomaly Detector Using the Adaptive 


exture 
Cluster ion (ACE) , 
148,744 PC ©03/MF A01 


PC A04/MF A01 


of Knowledge Work 


147,724 PC A03/MF A01 


AD-A235 /4/GAR 
RSRE-MEMO-4445 





Coordinate-Free Rep of Rotational Motions. 

AD-A234 551/0/GAR 149,463 PC A03/MF A01 

RSRE-MEMO-4460 
Profile Data S 


eS Pr ta. 

52/2/GAR 
RUU-CS-89-21 

Lower Bounds for the Union-Find and the Split-Find Prob- 


lem on Pointer Machines. 
148,728 PC A03/MF A01 


; A New App h to the Pi ion of 


151,119 PC A03/MF A01 





PB91-199018/GAR 
RUU-CS-89-25 


eyed Partition Trees. 
PB91-199026/GAR 
RUU-CS-89-28 

Bounds in Klee’s vag 


148,667 PC A03/MF A01 


New Upper Problem. 
PB91-199034/GAR 49,483 PC | A03/MF AO1 
RUU-CS-89-34 
Correctness of the Two-Phase Commit Protocol. 
PB91-199042/GAR 148,729 PC A03/MF A01 
gy ne 


lerging Vi ape. 
Peet. fe9080/ 


pr ne 


148,668 PC A03/MF A01 


‘ast A ms for the TRON Game on Tree 
PaO 1 '7/GAR 149,496 PC ‘A03/MF A01 
ee es 
— for Full Polymorphic Type Inference: Girard- 
Reynold is Typability Is DEXPTIME-Hard. 
PB91-199075/GA\ 148,730 PC A03/MF A01 
yn ti 
Strong Colorings of Graphs. 
PB91-199083/GAR 
$-632 
ighting Constraints on Lunar Surface 
NB1-25018/4/0A AR 1001F PC AO A03/MF A01 
SAIC-90/1400-VOL-2 
on Sees = a Risk-Based Approach to Tech- 
is. Main Report. 
NORE vCRe7a2.V2/ GAR 


149,484 PC A03/MF A01 


PC A0s/MF 01 

SAIC-91/1018 

Technical Support and Documentation Management for 25 

Ton All Terrain Crane (ATEC). 

AD-A234 795/3/GAR 148,468 PC A08/MF A01 
SAND-89-1866C 

interfacial debonding in stainless js000F PC aaalh seals. 

DE91011326/GAR PC A03/MF A01 
SAND-90-0252 

Distribution of 

source. Yucca Mountain Site Gennes Project. 

DE91010720/GAR 150,140 PC A04/MF A01 
SAND-90-0574 

py seeped of two risk assessment —evenes for 


= -level waste disposal in unsaturated medi 
DE91011266/GAR 149,074 PC. A05/MF A01 


SAND-90-0791C 
Reactive metal brazing of aluminum nitride. 





ional surface 


DE91010867/GAR 
SAND-90- 1032 

Heat transfer and thermal stress analyses of the multilay- 

ered spherical fuel particles of a particle bed space nuclear 

DE91010699/GAR 
SAND-90- 1460 

Tunnel detection using a surface line current and borehole 


DE91010721/GAR 150,066 PC A03/MF A01 
SAND-90-1702 
BA85: A Bence-Albee oxide analysis routine with mineral 
ities. 


code capabil 

DE91010318/GAR 148,238 PC A09/MF A02 
SAND-90-2103 

pan pa of electrolyte-binder mixes for use in ther- 


Deotot 1267/GAR 148,837 PC A04/MF A01 
SAND-90-2167C 


Concept-90 photovoltaic meer * module. 
DE91010852/GAR 8,969 PC A03/MF A01 


SAND-90-2433 
Penetration in metal targets: A numerical and experimental 
study of the metal-tack fastener applied to high strength 
steels. 
DE91011256/GAR 149,394 PC A03/MF A01 
SAND-90-2515C 


Generic command interpreter for by control 
DE91011231/GAR 149,297 PC A03/MF A01 


enmce-ceee 


it the effects of the accelerating 
gap voltage —_ on the ion focused (IFR) high current 
electron recirculators. 
DE91011495/GAR 


ee 
putational fluid dy 


paar 

a 
SAND-90-2991C 

Thermal nuclear pulse simulation at the National Solar 


hermal Test Facility 
DE91010857/GAR 150,182 PC A03/MF A01 
SAND-90-3085C 


Oxidized porous silicon moisture sensors for evaluation of 


microelectronic packaging. 
DE91011322/GAR 148,805 PC A03/MF A01 
SAND-90-3232 


Findings of the ESF Alternatives Study. 
DE91010681/GAR 150,234 PC A0S/MF A01 


SAND-90-7114 


Nuclear weapon safety in the a? A context for planni 
DE91011055/GAR 9,932 PC A03/MF A01 


SAND-91-0044 


Tensile str h testing of Topopah Spring tuff. 
DE91011264/GAR 150,252 PC (A03/MF AO1 


SAND-91-0141 
Stability and accuracy of differencing schemes for visco- 


lastic models in wavec: 
E91011265/GAR 149,433 PC A03/MF A01 
SAND-91-0202C 


Generalized product-test-data (PTD) model. 
DE91010873/GAR 149,261 PC A03/MF A01 


pao ng ys 
ress in informal information management: The Central 


echnical File. 
be91010860/GAR 149,260 PC A03/MF A01 
SAND-91-0351C 


——— of molten fuel simulant drops under film boiling 


5#51010876/GAR 150,342 PC A03/MF A01 
SAND-91-0410C 

Effect of reservoir depletion and pore pressure drawdown 

he situ stress and deformation in the Ekofisk field, North 

DE91009549/GAR 150,065 PC A03/MF A01 
SAND-91-0562C 


Computer simulation of an internally pressurized radioactive 
waste disposal room in a bedded salt formation. 
DE91011225/GAR 150,248 PC "A03/MF A01 


SAND-91-0583C 


ph wo thad graphical structures to quantify and anges un- 
ies in development of —_ tual model: 
BEo101 1494/GAR .262 PC A03/MF A01 


SAND-91-0709C 
Overview of the CONTAIN severe accident containment 


analysis cod 
150,296 PC A03/MF A01 


149,366 PC A03/MF A01 


150,178 PC A13/MF A02 








150,722 PC A03/MF A01 





for defect control in semicon- 
148,804 PC A03/MF A01 


e. 
DE91010871/GAR 
SAND-91-0796C 
UGT low level signal as emesis mg 
DE91010860/GAR 50,183 PC ‘A03/MF A01 
SAND-91-0859C 
Progress in light ion fusion. 


DE91010854/GAR 150,684 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


SAND-91-0878C 
Aen men Navier-Stokes analysis of wake/boundary-layer 


flow along a cable in 
DE91011497/GAR 149,976 PC A03/MF A01 
SAND-91-0884C 
Effect of the grid system on heat transfer computations for 


BA flows. 
91010874/GAR 147,768 PC A03/MF A01 
SAND-91-0885C 
Grid sensitivity in low R 
um flows. 
DE91010875/GAR 
SBI-AD-E040-002 
Standard C itical Chart Database. 
AD- 340/7/GAR 149,872 PC A0S/MF A01 
SBI-AD-E501-373 


Sosa Ponta tax one & 
1 . Part te la 
AD-A234 901/7/GAR 


$C71002.AR 


ic continu- 








ids number hyp 
151,052 PC A03/MF A01 





Report on Sone (FY 
ield Gradiometer Tank Seeker. 
149,974 PC A04/MF A01 


Transformation MS aaa of Ceramics. 

AD-A234 926/4/GA! 149,325 PC A05/MF A01 
SCIENTIFIC-1 

Development of a Vector Spherical Harmonic (VSH) Model 

of the Neutral e. 


AD-A234 744/1/GAR 148,010 PC A08/MF A01 
CBSD Version |i Component Models of the IR Celestial 


a 
AD-A235 372/0/GAR 147,968 PC A07/MF A01 
SCIENTIFIC-2 


Seismic Surveillance: Nuclear Test Ban Verification. 
AD-A235 169/0/GAR 148,751 PC ‘A07/MF A01 
SCIENTIFIC-5 


Statistical 2 of Fading on Meteor Scatter 


Communication Channel 
AD-A235 14 148/4/GAR 148,580 PC A08/MF A01 
SCPRI-RM-2-1990 
. Fevrier 1990. (Monthly 


Tableaux is des 
results of measurements, February 1990). 
DE91749037/GAR 149,081 PC A04/MF A01 


SCPRI-RM-5-1990 
fa mye mensuels des mesures. Mai 1990. (Monthly re- 


of measurements, May 1990). 
Bes $49038/GAR 149,082 PC A04/MF A01 
SCPRI-RM-6-1990 
Tableaux mensuels des mesures. Juin 1990 avec supple- 
ment reiatif au 2eme trimestre 1990. (Monthly results of 
measurements, Jun 1990 with supplement related to 1990 


second quarter). 

DE91749039/GAR 149,083 PC A05/MF A01 
SCPRI-RM-7-1990 

pe my mesures. Juillet 1990. (Monthly re- 


mensuels des 
sults of measurements, Jul 1 
DE91749040/GAR 149,084 PC A03/MF A01 


SD-1-REV 
pang ee Directory (FSC Class and Area Assign- 


evision. 
AD-A235 312/6/GAR 149,870 PC A10/MF A02 
gp or ee 


Jet e esolution of the SDC detect 
DE910 11249/GAR 150, 186. " PC A04/MF A01 


einbenaahe 
Studies in the Measurement s Voter Turnout, Current Pop- 


ulation Reports. 
PB91-193854/GA\ * 148, 122 PC A04/MF A01 
SERI/TP-211-3971 


Photovoltaics: From the laboratory to the marketplace. 
DE91002151/GAR 148,968 PC A03/MF A01 


SERI/TP-213-3608 
Polymers as advanced | ene for desiccant applications. 


Cae for 198! 
389/GAR 148,926 PC AOS/MF A01 


SERI/TP-214-4203 
he h efficiency copper ternary thin film _ cells. Final 
ontract re March 1, 1987-July 31, 1990. 
DE91002134/ 148,966 Pe A03/MF A01 


SERI/TP-214-4207 
SERI photovoltaic subcontract reports: Abst ind docu- 
ment control information, 1 August-31 Dostatber 1990. 
Photovoltaic E; nergy Program. 
DE91002150/GA' 148,967 PC A03/MF A01 
SERI/TP-220-3771 


Shedding a new light on hazardous wast 
DE91002135/GA! 149, 148 “PC A03/MF A01 


SFCC/PUB-53 
Heat of Gasification of Polyethylene and Polymethylmetha- 


oo. 
PB91-199000/GAR 148,575 PC A03/MF A01 
bec be. 








Solar-Geophysical Data Number 560, April 1991. Part 1 
— Reports). Data for March, February 1991, and Late 


ta. 
PB91-193508/GAR 148,001 PC A08/MF A01 
SGD-560-PT-2 
Solar-Geophysical Data Number 560, April 1991. Part 2 
(Comprehensive Reports). Data for October 1990 and Mis- 
cellaneous. 


PB91-193516/GAR 
eee pee 
ition of nuclear power plants on multi- 


processor nny Final report. 
91756650/GAR 150,381 PC A04/MF A01 


SKB-PLAN-90 
Kostnader foer kaernkraftens radioakti dukt 
(Cost for the radioactive wastes from nuclear power). 
DE91622889/GAR 150,273 PC A03/MF A01 


SKB-TR-90-03 


Uncertainties in repository performance from spatial varia- 
bility of hydraulic conductivities - statistical estimation and 


stochastic simulation using PROPER. 
DE91622840/GAR 150,271 PC AQ4/MF A01 


SLAC-PUB-5122-REV 
dosimeter: APFEL enterprises superheat- 


personnel 
ed drop detector. Revision 
DE91011761/GAR 149,750 PC A0Q3/MF A01 
pgm oo 


tabilization for the SLC scaw 
Be 91 11760/GAR 150, 7: 


SLAC-PUB-5346 
Attaining high luminosity in linear e(sup + )e(sup (minus)) 
colliders. 


DE91011759/GAR 150,739 PC A03/MF A01 
SLAC-PUB-5504 


Jazelle: History, status and future plans. 
DE91011754/GAR 150,738 PC A03/MF A01 


SLAC-PUB-5520 
Physics analysis tools. 
DE91011752/GAR 

SLAC-PUB-5527 
pre renee gauge coupling constants in supersymmetry 


ind superstri 
DE91011751/ AR 150,736 PC A03/MF A01 
SLAC-366 
DEPOT database: Reference manual and user’s guide. An 
ype of the DEPOT database, including descriptions of 
rious subfiles and their elemen‘s and uses. 
DED101 769/GAR 150,741 PC A07/MF A01 
SLCET-TR-88-0845-F 
Improvement in the Capacity and Safety of Lithium/Inor- 
nic Electrolyte Sulfur Dioxide Rechargeable Cells. Phase 
AD-A235 303/5/GAR 148,834 PC A10/MF A02 
SLCET-TR-91-5 
Role of EEPROM Devices in eae ISDN Application: 
AD-A234 837/3/GAR 48,797 PC A03/MF ‘A011 
SLU-VKL-R-219 


Braensleflisens foeraendring oever tiden vid lagring i stora 
stackar. (Changes in fuel chips during storage in large 


piles). 

DE91772030/GAR 149,459 PC A06/MF A01 
SMHI-RO-13-1991 

Program foer Miljoekvalitets-Oevervakning-PMK. Utsjoepro- 

grammet under 1990 (National Open Sea Monitoring. Re- 


Sults from 1990). 
PB91-199422/GAR 150,438 PC A04/MF A01 
SMITHSONIAN CONTRIBUTIONS TO BOTANY-77 


Flora of Dominica, Part 2. Dicotyledoneae 
PB91-193946/GAR 149,557 PC A13/MF A02 


SMU-R-89-226 


Development of an Intelligent Seismic Facility and Prepara- 

pod ie aoe in the Conference on Disarmament 
of Scientific Experts Technical Tests. 

AD -ADSe 782/1/GAR 


148,750 PC AO5S/MF A01 
SOEST-CONTRIB-2369 
pny he ~ area of Seawater by Lava from Kilauea Vol- 


cano, 
AD A234 9 923/1 /GAR 150,429 PC A02/MF A01 
SOL-91-4 


Large-Scale Stochastic Linear Programs: Importance Sam- 
ition. 


pling and Benders Decom; 
AD-A234 962/9/GAR 149,487 PC A03/MF A01 
SOL-91-5 


Fane | a Converging Algorithm into a Polynomially 
ithm. 


Bounded A\ 
AD-A234 961/1/GAR 149,486 PC A02/MF A01 
SP-RAPP-1990:39 


Limning av Trae till Foenster: Tillverkning och Kontroll 
os of Wood to Windows: Production and Quality As- 


ince). 
PB91-207803/GAR 148,198 PC A03/MF A01 
SP-RAPP-1991:16 
Determinations of Calorific Values of Building Materials: A 


Guide. NORDTEST Project 871-90. 
PB91-207761/GAR 148,197 PC A03/MF A01 


SRA-R91-910032-F 


Quantum Devices and Structures. 
AD-A235 298/7/GAR 


SRL-05-F-1991 
Scali Ly Electron Beam Pumped Rare Gas Lasers to 


Ultra-High Average Power. 

AD-A235 120/3/GAR 150,527 PC A03/MF A01 
SSC-A1-3/1989 

Crop Insurance Act: Annual report 1988-8: 

MIC-91-03224/GAR 147,846 °c E07/MF E01 


148,002 PC A0S5/MF A01 





beam. 
PC A03/MF A01 


150,737 PC A03/MF A01 


48,801 PC A03/MF A01 


SSC-FO46-15/277E 


SSC-A15-1834/1989E 
Handling agricultural materials: Screw and bucket convey- 
ors. 
MiC-91-03250/GAR 147,870 PC E07/MF E01 
SSC-A42-42/ 1976-2 


Bark beetles of Canada and Alaska Coleoptera: Scolytidae. 
MIC-91-03259/GAR 149,816 PC E17/MF E01 


SSC-A42-42/1990-17E 
Wolf spiders, nurseryweb spiders and lynx spiders of 
Canada and Alaska Araneae: Lycosidae, Pisauridae, and 
Mit 01-03258/GAR 
SSC-A43-1851/1990E 
phy of farm-stored grains and oilseeds from insects, 


es, and 
MIC-81-03097/GAR 147,882 PC E07/MF E01 
SSC-A53-1847/1990E 
C ae: ph . of 


a 
MIC-91-02964/GAR 
SSC-A54-3/32E 


Manual of Nearctic Diptera, vol. 3. 
MIC-91-03257/GAR 149,814 PC E17/MF E01 


SSC-A54-8/1990-5E 
—— on guidelines for the control of arboviral encephali- 
in Canada. 


Mic-91-03100/GAR 147,904 PC E17/MF E01 
SSC-BT31-2/ 1992-11-39 


Natural Sciences and Engineering Research Council of 
Canada: 1991-92 estimates, part Ill. 
MIC-91-03471/GAR 147,753 PC E07/MF E01 


SSC-BT31-2/ 1992-11-40 


Science Council of Canada: 1991-92 estimates, part lil. 
MIC-91-03470/GAR 147,752 PC E07/MF E01 


SSC-BT31-2/1992-Ill-61 
Industry, Science and Technology Canada: 1991-92 esti- 


mates, part Ill. 
MIC-91-03423/GAR 147,750 PC E17/MF E01 
SSC-BT31-2/1992-111-63 
— Research Council Canada: 
MIG-91-08456/GAR 
SSC-C88-1/1990 


149,815 PC E17/MF E01 





fruits and 
147,879 PC E07/MF E01 


1991-92 estimates, 


147,751 PC E12/MF E01 


Canada. Northern Pipeline — eB 
MIC-91-03220/GAR 1,130 
SSC-CO1-1990 


Canada. Communications Canada: Annual report 1989- 
MIC-91-03065/GAR 151,166 PC E12/MF E E01 


SSC-CW66-59/ 1990E 
Wildlife policy for Canada 
MIC-91-03103/GAR 

SSC-CW66-84/ 1987 
Canada and the Ramsa Se The es on 


the conservation of importance. 

MIC-91-03102/GAR 150, 112 “PC E07/MF E01 
SSC-CW69-5/113E 

Use of the Alaksen National Wildlife Area by waterfowl, 


1973-87. 
MIC-91-03121/GAR 150,116 PC E07/MF E01 
SSC-CW69-5/115E 

Status of trumpeter swans in British Columbia and Yukon, 


summer, 1990. 
MIC-91-03114/GAR 150,115 PC E07/MF E01 
SSC-EN36-502/178E 


Canadian water quality guidelines for picloram 
MIC-91-03106/GAR 150,866 
gens: 
Canadian water quality guidelines for metribuzin. 
MIC-91-03107/GAR 151,170 FC £12/MF E01 
SSC-EN49-17/3-2 
Recovery of proteins and fats lost in the dairy industry. 
MIC-91-03266/GAR 147,905 PC E07/MF E01 
SSC-FO1-1989 


Canada. Forestry Canada: anton report 1989- 
MIC-91-03144/GAR 149,990 PC £07/MF E01 


SSC-FO41-4/1989E 
Petawawa National Forestry Institute: Program review 1988- 
8 


9. 

MIC-91-03200/GAR 149,991 PC E07/MF E01 
SSC-FO46-11/99-1990E 

Growth and yield of black spruce oe in the Ontario 

Clay Belt: implications for forest management. 

MIC-91-03252/GAR 149,993 PC E07/MF E01 
SSC-FO46-15/266E 

Annotated bibliography of the eastern larch beetle, Den- 

droctonus simplex LeConte, — Scolytidae. 

MIC-91-03269/GAR 149,818 PC E07/MF E01 
SSC-FO46-15/276E 

Marketing research study on the Christmas tree market of 


St. John’s and surrounding areas 
MIC-91-03028/GAR 149,986 PC E07/MF E01 


SSC-FO46-15/277E 
Economic analysis of the treatment of balsam woolly 


ids in Newfoundland. 
MIC-91-03029/GAR 149,987 PC E07/MF E01 
OR-87 


1989-90. 
E07/MF E01 


150,113 PC E07/MF E01 





PC E07/MF E01 


September 15, 1991 
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SSC-FS66-5/70E 
U.S. market for smoked salmon: Implications for the Cana- 


dian industry. 

MIC-91-03045/GAR PC E12/MF E01 
SSC-FS66-5/81 

Canada. Dept. of Fisheries and Oceans. Economic and 

Commercial Analysis Directorate: Salmon market outlook, 


1991 (Annual). 

MIC-91-03356/GAR 147,917 PC E17/MF E01 
SSC-FS66-5/90E 

New Brunswick Atlantic salmon fisheries. 

MIC-91-03385/GAR 147,919 PC E07/MF E01 
SSC-FS 66-5/91E 

Lobster pricing analysis. 

MIC-91-03044/GAR 
SSC-FS91-180 

Pacific fishes of Canada. 

MIC-91-03318/GAR 
SSC-FS 97-6/1781 

Polar Diatom Colloquium: Proceedings (3d: 1990: Ottawa, 


Ont.). 

MIC-91-03046/GAR 149,812 PC E07/MF E01 
SSC-FS 97-14/38E 

Satellite-tracked drifting buoy measurements off Labrador 

and Newfoundiand, 1981-83. 

MIC-91-03509/GAR 150,422 PC E12/MF E01 
SSC-FS97-16/91E 

Labrador current variability study: Current meter observa- 

tions, October 1985 to January 1986. 

MIC-91-03290/GAR 150,401 PC E12/MF E01 
SSC-FS97-18/129E 

—- ice velocity fields off Labrador and i Newfound- 


land derived from satellite omy, 1984, 
MIC-91-03289/GAR 50.400" "bc E07/MF E01 


SSC-M42-400E 
Gas-bearing Devonian Manetoe Facies, Yukon and North- 


west Territories. 
150,022 PC E07/MF E01 


147,911 


147,910 PC E07/MF E01 


147,916 PC E99/MF E01 


MIC-91-02965/GAR 
SSC-M44-90/15E 
Ordovician conodont biostratigraphy, western Canadian 


illera. 
MIC-91-02914/GAR 150,019 PC E07/MF E01 
SSC-M46-426E 
Quaternary geology of the Frances Lake map area, Yukon 


and Northwest Territories. 
MIC-91-03051/GAR 150,025 PC E07/MF E01 
SSC-MR21-6/1990E 
Medical Research Council of Canada —- for re- 
search on somatic cell gene — in humai 
MIC-91-03497/GAR 149,606 PC E07/MF E01 
SSC-NR15-21/1989 
Sixth Canadian Symposium on Instructional Technology: 
Computer-assisted learning, theory and reality: Proceed- 


IG-91-02986/GAR 
SSC-NS1-3/1992 
Seeetips and fellowship 


Mic-81-09396/GAR 
SSC-NS3-12/1991 
Natural Sciences and Engineering Research Council 


Canada: Program guide, 1991 
MIC-91-03397/GA\ 147,759 PC E07/MF E01 


SSC-S52-2/202 

French nomenclature of North American bird: 

MIC-91-03320/GAR 150,117 PC E12/MF E01 
SSC-S52-2/203 

Vocabulary of advanced ceramics. 

MIC-91-03321/GAR 149,265 PC E17/MF E01 
SSC-T1-3/1989 

Canada. Transport Canada: Annual report 1988 

MIC-91-03226/GAR 150,871 
SSC-TU2-3/11E 

Aviation occurrence reports, issue 

MIC-91-03254/GAR 
SSC-TW1-1/1990 

National Transportation Agency of Canada: Annual report 

1990. 


MIC-91-03372/GAR 151,165 PC E12/MF E01 
SSC-363 

Uncertainties in Stress Analysis on Marine Structures. 

PB91-193441/GAR 150,413 PC A06/MF A01 
SSC-364 

Inelastic Deformation of Plate Panels. 

PB91-201343/GAR 150,415 PC A08/MF A01 
SSD-TR-91-06 

Lifetimes and Failure Mechanisms of W/Re Hairpin Fila- 


ments. 
AD-A235 199/7/GAR 148,772 PC A03/MF A01 
SSD-TR-91-07-VOL-13 
TRACE Trajectory Analysis and Orbit Determination Pro- 
ram. Volume 13. Square Root Information Filtering and 
moothing. 
AD-A234 957/9/GAR 151,048 PC AOS/MF A01 
SSD-TR-91-10 
Example Proofs Using Offline Characterizations of Proce- 
dures in the State Delta Verification System (SDVS). 


OR-88 VOL. 91, No. 18 


148,073 MF E01 





guide, effective September, 
147,749 PC E07/MF E01 


PC €07/MF E01 


151, 156 PC E12/MF E01 


AD-A235 082/5/GAR 
SSRP-88/02 
Structural Concrete Overlays in Bridge Deck Rehabilitation: 


Experimental a 

PB91-198440/GAI 148,501 PC A08/MF A01 
SSRP-88/04 

Structural Concrete Overlays in Bridge Deck Rehabilitation: 

Sumi of Experimental Results, Analytical Studies and 


ign Recommendations. 
PB91-198432/GAR 148,500 PC A05/MF A01 
STARS-3 
Pinwise LWR power distribution derived from nodal diffu- 
sion calculations. Part 1. pone ey part |: method devel- 


opment and mathemati og 
0e91622739/GAR 372 PC A04/MF A01 
Pinwise LWR power distribution derived from nodal diffu- 
sion calculations. Part 2. Final report, part Il: software de- 
velopment and validation. 
150,373 PC A05/MF A01 


148,633 PC A03/MF A01 


DE91622740/GAR 
STRIPA-TR-90-01 
Site coy yy +4 validation - Borehole radar investi- 


Bets reont Gar GAR 150,272 PC A06/MF A01 
eee ae 
iction of inflow into the D-Holes at the Stripa M 
Des 1ea2Bs2/GAR 150,015 PC AO / ME A01 
STRIPA-TR-90-07 
Site characterization and validation - coupled stress-flow 
poe J of mineralized joints of 200 mm and 400 mm 


in the laboratory and in ~, s 

DE! 1622843/GAR r sooNe PC A0S/MF AO1 
STU-88-3452 

Catalyst design in theory and practice. 

DE91772047/GAR 148,378 PC A04/MF A01 
py 9 pe 

Small uniflow scavenged eee: 5 

DEO1772048/GAR 364 Pe A05/MF A01 
SU-SLAC-PUB-5348 

inclusive D*(+ _.-) P 

N91-22836/1/GAR 
SV-S-90-5 

Numerical modelling of two-phase flow in the upper plenum 

of a BWR by a three dimensional two-fluid model. 

DE91623404/GAR 150,318 PC A03/MF A01 
SV-VU-F-90-9 

Foerenklad beraekningsmetod av energibesparing 

komfortva mpar i direktelvaermda hus. (Sinpliied 

nme for calculation of energy conservation through heat 

fares in electrically heated houses). 

£91772034/GAR 148,165 PC A03/MF A01 

SV-VU-F-90-10 

Eleffektiviseringslab iet. Ett project foer system- och 

komp ys inom upp 9} d 
fraan foersta vert ih t. (L y for ent 
electricity use. A project for system and component analy- 
sis in the heating area. Report from the first year of activ: 


:91772035/GAR 148,166 PC A03/MF A01 
SV-VU-F-90-13 
Jat ny nent an experimentell utvaerdering. (DIOD 
window, ai ell evaluation). 
DE91772033/ 148,187 PC AQ3/MF A01 
SV-VU-F-91-2 


in Photon-Photon Collisions. 
150,816 PC AO/MP A A01 




















it oslo ik siott. D h med kior- 
medium. (Heat pump in the — castle. Op- 
aang « using chlorine free working fluid). 
DES! '72037/GAR 148,167 AOS yMF A01 
SV-VU-S-90-32 
Faeltprov och livsla tudier villavaermepumpar 1982- 
life time studies one-family house 


DE9177 38/GAR 148,168 PC A03/MF A01 


SV-VU-S-91-5 
Studier av pay mepe U i rosteldade pannor. (Studies of 


flow in grate fired 
E91772036/GAR 151,168 PC A03/MF A01 


SVF-91-1 


Svensk avfalishantering. En framtidsstudie i scenarioform. 
= waste management. A future scenario). 
'91772032/GAR 149,115 PC A05/MF A01 
—, 


i 


> - 
fois of igh alloy stainless steels e 
E9177 /GA\ 149,395 
TACOM-TR-139616-VOL-1 


AGT 1600 PF F p it Project (M1 TMEPS). 
Volume 1 
148,561 PC A08/MF A01 





ler). 
PC Ao4/ME A01 





AD-A234 998/3/GAR 
TACOM-TR-13515-VOL-2 
AGT 1500 Powerpack Improvement Project (M1 TMEPS). 


Volume 2. 

AD-A234 999/1/GAR 148,562 PC A17/MF A02 
TACTEC-R-6266 

Electromagnetic Launch Technology Assessment. Scientific 

Basis and ten Treatment: Forces and Pepe og 


cal Power Conv pe eee ae rc nae lethods). 
AD-A235 028/8/GAR 50,468 PC A07/MF A01 
TIM-5834-2-2-VOL-1 


Omega System Performance Assessment and Coverage 
(PACE) W ion Design and Implementation. 





Volume 1. 


AD-A235 225/0/GAR 
TIM-5834-3-1 


Omega/VLF Signal Coverage eX Development. 

AD-A235 226/8/GAR 149 PC A04/MF A01 
TK-TUTK-132 

ee energentahius ja kuluttajakaeyttaeyty- 
minen. t ja niiden suppea empiir- 

ma ius, (Consumer behavior ; and the energy consump- 

of housing companies. Theoretical framework). 
Deve 771971/GAR 148,874 PC A06/MF A01 


TL-SEAL-4-90 
Rot mic and Leakage Characteristics of a 4-Stage 


Brush 
148,544 PC A07/MF A01 


150,148 PC A03/MF A01 





AD-A235 336/5/GAR 
TM-91-78 
Hydroacoustics of Intermittent Boundary-Layer Flow: A 


AD-A235 092/4/GAR 150,496 PC A04/MF A01 
TR-1 
hey smerny Binding by a Synthetic Receptor: Implications 
inition. 


lor Biological wae 
AD -ADSS 735/9/GAR 149,516 PC A02/MF A01 
Reaction of Cyclohexene with lodosyibenzene Catalyzed by 
Non-P. yrin xes of Iron(ill) and Aluminum (ll). 
of i ed Products and a New Mec! 


hanistic Pro- 
AD-A25 262/3/GAR 148,261 PC A01/MF AO1 
TR-2 


Transmission Electron Microscopy of the CVD Diamond 

Film/Substrate Interface. 

AD-A234 767/2/GAR 148,324 PC A03/MF A01 
Heterogeneous Catalysis on Platinum and rg Assembled 
Monolayers on Metal and Metal Oxide Surface: 

AD-A235 055/1/GAR 148,343 PC 403/MF A01 

TR-3 

Reduction by Deuterium on toy Black of exo-2-Nor- 

bornyl and endo-2-Norborny nee Occurs 

with Predominant Retention o Configurati 

AD-A235 057/7/GAR 148,256 PC A01/MF A0O1 

Solvent Effects in Molecular — 

AD-A23S 263/1/GAR 48,360 PC A03/MF A01 

TR-4 

— vee Bd Incorporation of Excess Deuterium in the Plati- 

ed Reduction of Unsubstituted Cycioolefins by 

H2 in no /THE — with the Strain Greeay of the 


148,255 PC A01/MF A01 
hanes: inchusion Complexation and X- -Ray 


lop! 
tructure of a Zinc 
148,359 PC A03/MF A01 


Product On cloalka 
AD-A235 056/9/GAR 
Porphyri 








tal Si 
A235 261/5/GAR 
TR-5 
E jon-1. Dicyclohexyichloroborane / Triethylami 
as a Convenient Reagent for Enolboration of Ketones and 
Other ny! Derivatives. 
AD-A235 111/2/GAR 148,350 PC A03/MF A01 
TR-6 


pone Excha 4 ng Platinum-Catalyzed Reduction of 
Olefins in Protic 


AD-A234 828/2/GAR 148,253 PC A03/MF A01 
TR-7 
Negative lon Photodetachment as a Probe of the Transition 


State Region: The | + HI Reaction. 
AD-A235 297/9/GAR 148,362 PC A03/MF A01 


ie * 








pg Bg Effects Upon the Multielectron Reduction 
le Electron Oxidation of (Bi)pyridy! Complexes of 
- trans-Dioxorhenium(V): Redox Thermodynamics, 
Pema ee Kinetics, and Charge-Transfer 


‘troscopy. 
AD-A235 167/4/GAR 148,259 PC A03/MF A01 
TR-10 
HF Surface Passivation Failure in Integrated Thermal Oxi- 


dation Processi ——. 
AD-A234 736/7/GAR 148,793 PC A02/MF A01 
TR-11 
po Resolution Electron Ener: 
erization of Insulators for Si 
AD -Aza4 737/5/GAR 
TR-12 
Ultraciean, Integrated Processing of Thermal Oxide Struc- 
tures, 


AD-A234 738/3/GAR 148,795 PC A01/MF A01 
Living Ring-Opening Metathesis Polymerization of 7-oxa- 
2,3-Difunctionalized nes and Norbornadienes by 
Mo(CHCMe2RA)(N-2,6-C6H3-i-Pr2)(O-t-Bu)2 and 

Mo(CHCMe2RA)(N-2, — -i-Pr2)(OCMe2CF3)2. 

AD-A235 235/9/GAR 148,432 PC A03/MF A01 


TR-13 


Loss Spectroscopic Char- 
carer 
148, 7: PC A03/MF A0O1 


Vapor Phase Hydrocarbon Removal for Si Processing. 
AD-A234 739/1/GAR 148,796 PC A01/MF A01 
TR-14 
Laser-induced De: tion of H2 = Si(111)7x7. 
AD-A234 636/9/GA\ 306 PC A03/MF A01 
Chemistry of Fluorine in the Oxidation of Silicon. 
AD-A234 959/5/GAR 148,340 PC A03/MF A01 


TR-15 
Desorption Product —_ Basen cl2 Smee on 


Si(111)7x7: C 
AD-A234 635/ T/GAR * 148,305 PC. A03/ MF A01 








NTIS ORDER/REPORT NUMBER INDEX 


Surface ~~ Roughening in Integrated Processing 


of Thermal Ox 
AD-A234 960/3/GAR 148,798 PC A03/MF A01 


bee 





ption Kinetics from Si(111)7x7 and 
148,304 PC A02/MF A01 


i of H2 D 
Sidon 
AD-A234 634/4/GAR 
TR-18 
FTIR Studies of Water and Ammonia Decomposition on Sil- 


icon Surfaces. 
AD-A234 637/7/GAR 307 toh A02/MF A01 
ih Performance 


a Processing and replies of H 
Alloys. 

AD-A234 746/6/GAR 149,419 PC A03/MF A01 
TR-19 

Ad: pt 1 and D iti 

Surfac 

AD- A234 639/3/GAR 
TR-20 

pce coy and Desorption Kinetics for Chiorosilanes on 


$i(111)7. 
148,302 PC A02/MF A01 








1 of Diethyisilane on Silicon 
148,309 PC A02/MF A01 





ADADIA 632/8/GAR 
TR-21 
Diethylsilane Decomposition on Silicon Surfaces Studied 
‘Oscopy. 


Using Transmission FTIR 
AD-A234 638/5/GAR 148,308 PC A0Q3/MF A01 
TR-21-ONR 
Molecular Transport in Porous Silica. Quenching of Fiuores- 
cence from Surface-immobilized Pyrene. 
AD-A234 643/5/GAR 148, a1 PC A03/MF A01 


TR-22 
Comparison of Hydrogen Desorption Kinetics from 


$i(111)7x7 and Si(100)2x1. 
AD-A234 633/6/GAR 148,303 PC A03/MF A01 
TR-22-ONR 


ee in the Crystal Structures Assigned to Precipi- 


tated Zirconia 
AD-A234 644/3/GAR 148,312 PC A01/MF A01 
TR-23-ONR 


Raman Spectroscopy Study of Solvation Structure in Aceto- 


nitrile/Water Mixtures. 
AD-A234 921/5/GAR 148,339 PC A03/MF A01 
TR-24-ONR 
Surface Diffusion at the Liquid-Solid Interface: Quenching 
of — frorn Pyrene Covalently Bound to Methylae 


ed Silic: 
AD- A234 645/0/GAR 148,313 PC A03/MF A01 
TR-25 


Electronic and lonic Transport in Processable Conducting 


Polymers. 

AD-A234 597/3/GAR 148,410 PC A02/MF A01 
TR-25-ONR 

Structure of Alkylated Silica Surfaces: deci of Fluo- 

rescence from Covalently Bound ‘ion 

AD-A234 642/7/GAR 148,310 PC A03/MF A01 
TR-26 

Surface Characterization of Electrically Conducting Nickel 

Tetrathiooxalate/Poly(viny! alcohol) Com; 


posites. 
AD-A234 598/1/GA 148,291 PC A03/MF AO1 
TR-23-ONR 


Imaging of Fluorescent and Chemiluminescent DNA Hy- 

brids Using a 2-D CCD Camera. 

AD-A234 641/9/GAR 149,588 PC A03/MF A01 
TR-27 

Electrochemically Induced Charge and Mass Transport in 

Polypyrrole/Poly(Styrene Sulfonate) Molecular Composites. 

AD-A234 599/9/GAR 148,411 PC A03/MF A01 
TR-28 

| ane ay Near Infrared Absorbing Nickel Bis(dithiolene) 

Complex Polycarbonates and Polyurethanes. 

AD- A234 595/7/GAR 148,408 PC A03/MF A01 
TR-29 

Processable Electronically onan Polymers. 

AD-A234 600/5/GAR 148,412 PC A04/MF A01 
TR-30 

Processable Polymers and Copolymers of 3-Alkyithio- 

phenes and Their Blends. 

AD-A234 596/5/GAR 148,409 PC A02/MF A01 

NATO Advanced Research Workshop on Measurement of 

Residual and Applied Stress Using Neutron Diffraction Held 

in Oxford, England on 18-22 March 1991. 

AD-A235 103/9/GAR 149,392 PC A03/MF A01 
TR-38 

Control of Orbital Mixing in Ruthenium Complexes Contain- 

ng Quinone Related Ligands. 

AD-A234 602/1/GAR 148,293 PC A03/MF A01 
TR-39 

Molecular Orientation of the Silver Tetraneopento: 

cyanine and Stearic Acid Mixed Langmuir-Blodgett Fi 

Its Chemical and Electrochemical Behaviour. 

AD-A234 601/3/GAR 148,292 PC A03/MF A01 

Stepwise Dissociation of NH3 on the Si(111)- af am Surface: 

— Lo Dissociative Adsorption and Thermal Ef- 


AD-A235 009/8/GAR 148,341 PC AQ3/MF A01 
be 


thalo- 
iim and 





thal ngmuir-Blodgett Films: 
Pa ae at the Air/Water | ta 
AD-A234 603/9/GAR 148,294 PC A03/MF A01 


Surface Chemistry of Silicon-The Behavior of Dangling 

AD-A235 011/4/GAR 148,342 PC A03/MF A01 
TR-43 

Size Distributions and Spatial Patterns of Giant Sequoia 

Sammy riemonee 9 inteum’) in and Kings 


PB91 °300849/GAR 150,003 PC A10/MF A02 
TR-47 


Poly(Ketene) (PKT). 
AD-A235 032/0/GAR 
TR-48 


Spe ont Characterization of Two Regiochemically De- 


148,422 PC A01/MF A01 


UCRL-ID-106550 


TUF-90-07 


Design Methodology for a ey Response Question- 
naire on Sonic Boom Exposur 
N91-22830/4/GAR 149,044 PC A05/MF A01 


TUM-REPT-229 
Algorithm for D 
Methoc with 
N91-22953/4/GAR 

TW-90-06 
Maximum Norm Contr: 


the Heat Equation. 
N91 “SESEAIS/GAR 





— the Mi Entropy 
148,697 PC A03/MF A01 





tivity of Di: es for 


150.824 PC A03/MF A01 
Di ization Sch for 





Poly(Dialkylbithiophenes): A Comparative S 
AD-AZSS 064/3/GAR 148,423 PC zo” AO1 


TR-59 


—— 





tivity of 
the Heat Equation. 
PB91-198960/GAR 


TW-90-07 


150,835 PC A03/MF A01 





Te ite —- of Polymeric and Metal Mi 
AD-A235 307/6/GAR 149,251 PC A03/MF A01 
TR-0059(9320)-1-VOL-13 
TRACE Trajectory Analysis and Orbit Determination Pro- 
im. Volume 13. — Root Information Filtering and 


AD-A234 957/ 9/GAR 151,048 PC A0S/MF A01 


tions ay 
PC A03/MF A01 


AD-A235 082/5/GAR 
TR-0090(5945-09)-1 
Lifetimes and Failure Mechanisms of W/Re Hairpin Fila- 


ments. 
AD-A235 199/7/GAR 148,772 PC A03/MF A01 
TR-91-2 


Rg yd Direct Drive Motor. 
N91-22561/5/GAR 148,761 
TR-91-1185 
Programming with Process Groups: Group and Multicast 
Semantics. 
N91-22722/3/GAR 148,650 PC A03/MF A01 
TR-441 
ae Least Squares Estimation for Aalen’s Additive 
isk M 


AD-AZSS 250/8/GAR 149,508 PC A03/MF A01 
TR-892 
Using Genetic Algorithms to Select and Create Features for 


Pattern Classifica’ 

AD-AZ35 165/8/GAR 148,695 PC A05/MF A01 
TR-894 

Comparative Study of the Practical Characteristics of 


Neural tional Pattern Classifiers. 
AD-A235 345/6/GAR 148,720 PC A06/MF A01 
TR-903 


Transformations of i ts in combus- 
= — Quarterly re report One 9, ye ch 


Dest 010548/GAR 148,528 PC A04/MF A01 
TR-914 
Optics Technology: Theoretical Limits on the a 
tion Efficiency of Multilevel Diffractive Optical Elemen' 
AD-A235 404/1/GAR 150,530 PC A03/M A01 
TR-933 


PC A03/MF A01 





Transt 

page ang | og thy den Sue 
to March 1989. 

E91010549/GAR 148,529 PC A08/MF A01 


TRADA/RR-2/90 


Moisture Content of Timber Framed Waiis. 
PB91-198945/GAR 148,191 


TRADA/RR-3/90 





PC E06/MF E06 


Timber Frame 


Compartment Floors in Structures. 
PB91-198952/GAR 148,192 PC E12/MF E12 
TRADA/RR-5/90 


Evaluation of the Need for Breather Papers in Timber 


Frame Construction 
PB91-199190/GAR_ 148,202 PC E09/MF E09 
TRADA/RR-6/90 


Saree Safety Aspects of Domestic Window and Ex- 


et and Ironmongery 
PB91-199208/GA' 48.208 PC E09/MF E09 
TRADA/RR-7/90 

Term Perf and Mai of 


Evaluation of Long 
External Joi (Main Report). 
PB91-207191/GAR 148,195 PC E12/MF E12 
TRADA/RR-7/90-1 
Evaluation of Li 





Term Performance and Maintenance of 
External Joi . Annotated Bibliography. 
PB91-207209/GAR 148,196 PC E05/MF E05 

TRANSPORTATION ENGINEERING SER-63 


— Pavement Feedback Data and Management System. 


Final Report. 
PB91-200444/GAR 151,143 PC A03/MF A01 
TTI-2-5-88-1171-1F 


Capacity of Form-Hangar Anchors in Prestressed Concrete 
irders 


PB91-198275/GAR 148,498 PC A03/MF A01 
TTI-2-9-77/9-187-17 


Engineering Sabrics 
PBOT-107054/GAR 


and Asphalt Overlay Performance. 
148, 473 rec A03/MF A01 


Conjecture by Leveque and Trefethen Related to the Kreiss 

Matrix Theorem 

N91- 22810/6/GAR 
TW-90-08 


lest Queue Policy for the Tandem Parallel Queue. 
N91-22811/4/GAR 149,493 PC A03/MF A01 
Shortest Queue Policy for the — Parallel Queue. 
PB91-198978/GAR 149,494 PC A03/MF A01 

TW-90-10 

Fi Optimal Policies for Markov Decision Chains: A Uni- 
fying Framework for Mean-Variance-Tradeoffs. 
PB91-198986/GAR 149,495 PC A03/MF A01 


TWR-60834-V-1 


RSRM Top Hat Cover Simulator —, Test, Volume 1. 
N91-22303/2/GAR PC A03/MF A01 


TWR-60834-V-2-APP-A/B 
RSRM boys .~ Cover Simulator Ligh Test, Volume 2. 
omy Beh B: Light- 
ning Test cot Dota Plots. 
N91-22304/0/GAR 148,566 PC A07/MF A01 
TWR-61684 
Early Focus es Effort, Ultrasonic Inspection of 
Fixed Housing Metal-to-Adhesive Bondline. 
N91-22573/0/GAR 148,574 PC A03/MF A01 
UAH01/A006 


149,479 PC A02/MF A01 





Aero-Optics Analysis. 
AD-A234 647/6/GAR 
UBUFFALO/DC/91/TR-45 

R Fi Spectrum of an Atom Near a 


Phase Conjugator. 
AD-A234 535/3/GAR 148,290 PC A03/MF A01 
UBUFFALO/DC/91/TR-46 


Field Work and Dispersion Relations of Excitations on Frac- 


tals. 

AD-A234 953/8/GAR 148,451 PC A03/MF A01 
UBUFFALO/DC/91/TR-48 

— Random-Field Ising Systems in a Transverse 


AD-A295 038/7/GAR 150,673 PC A03/MF A01 
UBUFFALO/DC/91/TR-49 
Polaron Ground State in a Double Heterostructure of Polar 


Crystals. 

AD-A235 037/9/GAR 150,599 PC A03/MF A01 
UCRL-CR-105952 

Effects of electric microfields on argon dielectronic satellite 

spectra in laser- 

DE91011445/GAR 
UCRL-CR-105983 

Plasma x-ray focusii 

tember 


1 
DE91011446/GAR 
UCRL-CR-106986 
Differential equation approach to minor loops in the Jiles- 
model. 


Atherton eresis 
DE91011448/GAR 150,611 PC A03/MF A01 
UCRL-ID-103422 
Program SCATMAN: A code designed to calculate photon 
coherent scattering anomalous scattering factors and cross 
sections. 
DE91011508/GAR 150,723 PC A03/MF A01 
even ge 
, forces, and power requirements for an oscillat- 


flow ICF reactor. 
ingiow ior reat 150,152 PC A03/MF A01 
UCRL-ID-105961 
Support for the development of 


trol and security-en! 
DE91010910/GAR 


UCRL-ID-106441 


Low-vuinerability explosives (LOVEX) ‘for sowte war- 
. Part 1, The pi and esting of 

LOVEX formulations RX-35-AQ, RX-35-AS, and hx. 35-AT. 

DE91009713/GAR 150,455 PC A03/MF A01 


UCRL-ID-106533 
Scientific distributed computing in the DOE: Issues and ap- 
proaches. 
DE91011509/GAR 148,642 PC A03/MF A01 


UCRL-ID-106550 


TOPAZ2D validation status report for December 
DE91011776/GAR 150,742 PC A06/ ME AOi 


OR-89 


149,975 PC A0S/MF AO1 





150,720 PC A03/MF A01 


studies. Year end report for January 
, 1990. 
150,721 PC A03/MF A01 


personnel a 
ab. M PASS). F I report. 
149,276 PC A03/MF A01 





September 15, 1991 
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UCRL-ID-106646 
Fixed Field Alternating Gradient recirculator for heavy ion 


usion. 

DE91011510/GAR PC A03/MF A01 
UCRL-ID-106855 

TOPAZ2D planetary boundary condition. 

DE91011513/GAR 147,969 PC A03/MF A01 
UCRL-ID-106868 

Evaluation of modified log-periodic antennas for pulse 

transmission. 

DE91011775/GAR 148,752 PC A03/MF A01 
UCAL-ID-106981 

German attitudes toward SNF and their impact on US ne- 


90. tiating positions. 
E91010676/GAR PC A03/MF A01 


UCRL-ID-106990 
Plasma plumes for tapping the electromotive force of the 


beet 1253/GAR 150,904 PC A03/MF A01 
UCRL-JC-103818-REV.1 

Oscillating liquid flow ICF Reactor. Revision 1 

DE91011205/GAR 150,160 PC A03/MF A01 
UCRL-JC-103939 


Adapting an x-ray/debris shield to the cascade ICF power 


plant: Neutronics issues. 

DE91011183/GAR 150,156 PC A03/MF A01 
UCRL-JC-103940 

Neutronics analysis for HYLIFE-II. 

DE91011154/GAR 150,155 PC A03/MF A01 
UCRL-JC-104408-REV.1 

3D simulations of axially confined heavy ion beams in 


round and square pipes. 
DE91011184/GAR PC A03/MF A01 


UCRL-JC-104439 


Modeling of large aperture third harmonic frequency con- 
version of high power Nd:glass laser systems. 
DE91011524/GAR 150,534 PC A03/MF A01 


UCRL-JC-104783-REV.1 
Studies of the mirrortron ion accelerator concept and its ap- 


plication to heavy-ion drivers. 
DE91011521/GAR 150,725 PC A03/MF A01 
UCRL-JC-105066 
Analysis of time- and space-resolved Na-, Ne-, and F-like 
emission from a laser-produced bromine plasma. 
DE91011523/GAR 150,726 PC A03/MF A01 
UCRL-JC-105070 


Plasma spectroscopy simulations with the ALTAIR code. 

DE91011201/GAR 150,560 PC A03/MF A01 
UCRL-JC-105150 

NO(sub x) and N(sub 2)O formation in pressurized fluidized- 


combustion tests. 
148,978 PC A03/MF A01 


150,724 


149,931 


150,692 


DE91008737/GAR 
UCRL-JC-105183-REV.1 

Numerical simulation of a viscous vortex ring interaction 

with a density interface. Revision 1. 

DE91011532/GAR 147,769 PC A03/MF A01 
UCRL-JC-105251 

Conservative front-tracking for inviscid compressible flow. 

DE91011534/GAR 150,502 PC A03/MF A01 
UCRL-JC-105252 


Efficient second-order projection method for viscous incom- 


pressible flow. 

DE91011533/GAR 150,501 PC A03/MF A01 
en men 

Emitt 

DE910118 1540/GAR 
UCRL-JC-105620 


Analysis of multi-wavelength pyrometry using non-linear chi- 

square fits and Monte Carlo methods. 

DES1011185/GAR 150, 693 PC A03/MF A01 
UCRL-JC-105703 

Characterization of Mo/B4C multilayers. 

DE91011192/GAR 149,337 PC A03/MF A01 
UCRL-JC-105828 

Next ICF facilities. 

DE91011203/GAR 
UCRL-JC-105831 

Progress on ignition physics for ICF and plans for a Nova 

upgrade to demonstrate ignition and propagating burn by 

the year 2000. 

DE91011204/GAR 
UCRL-JC-105869 


Analysis of particle slip and — in a lift pipe used in the 
Hot-Recycle-Solid oil shale retort 
DE91011190/GAR 


UCRL-JC-105910 
- - uaa meast of radiati 


DE91011182/GAR 
UCRL-JC-106065 

Sub 100 psec x-ray gating cameras for ICF Imaging appli- 

cations. 

DE91011202/GAR 150,695 PC A03/MF A01 
UCRL-JC-106282 


LLNL atmospheric dispersion model developments in sup- 
port of emergency response. 
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gnetic field. 
150,728 PC A03/MF A01 


150,158 PC A03/MF A01 


150,159 PC A03/MF A01 


148,905 PC A03/MF AO1 





ly heated low-Z mate- 
150,559 PC A03/MF A01 


DE91011186/GAR 
UCRL-JC-106492 

Physics of ignition for ICF capsules. 

DE9101 1206/GAR 150,696 PC A03/MF A01 
UCRL-JC-106493 

Introduction to the eae of ICF capsule: 

DE91011207/GAR 150,697 “pc A03/MF A01 
UCRL-JC-106507 

Optical and therrnal energy discharge from tritiated solid hy- 


drogen. 

DE91011188/GAR 150,157 PC A03/MF A01 
UCRL-JC-106677 

Plate motion and deformation. Report of the panel. 

DE91010466/GAR 150,009 A04/MF A01 
UCRL-JC-106784 

From electronic structure to alloy phase stability. 

DE91011187/GAR 148,373 PC A03/MF A01 
rt 

igh average power switching for linear accelerators. 

DE 91011525/GAR 150,727 PC A05/MF A01 
UCRL-JC-106880 

Properties of planetary fluids at high shock pressures and 


temperatures. 

DE91011195/GAR 147,938 PC A03/MF A01 
UCRL-JC-106962 

lon yields from strong optical field ionization experiments 

using 100 femtosecond laser pulses. 

DE91011200/GAR 150,694 PC A03/MF A01 
UCRL-JC-107011 


Vorticity intensification and transition to turbulence in a 


three-dimensional shear flow. 

DE91011538/GAR 150,503 PC A03/MF A01 
UCRL-JC-107035 

SS-18 modernization and ICBM survivability. 

DE91011191/GAR 149,933 PC A03/MF A01 
UCRL-LR-103225 


yen me for estimating reflected light into an off-axis 


optical 

O91011764/GAR 150,535 PC A03/MF A01 
UCRL-LR-105088 

Health risks from exposure to tritium. 

DE91011008/GAR 149,743 PC AOS5/MF A01 
UCRL-LR-106736 

Nova Upgrade: A proposed ICF facility to —— igni- 

tion and gain by the year 2000. LLNL ICF ram. 

DE91011505/GAR 150,161 Pe ‘(A03/MF A01 
UCRL-LR-106874 

Nova Upgrade facility for ignition and 

DE91011806/GAR 150, ee" PC A03/MF A01 
UDR-TR-90-31 

Chemical Synthesis Study of Deuterated Epoxy Resins. 

AD-A234 666/6/GAR 148,414 PC ‘A09/MF A01 
UHRXS-90-2 

Ultra High Resolution XUV Spectroheliograph: An Attached 

Payload for the _ Station Freedom. 

N91-22365/1/GAR 150, 928 PC A04/MF A01 
UI-91-3 

Large Scale Motions of Neptune’s Bow Shock: Evidence 

for Control of the Shock Position by the Rotation Phase of 


Neptune’s Magnetic Field. 
N91-22954/2/GAR 147,974 PC A04/MF AO1 


Ul-3839/03/02 
ae Se the  ‘wtguaaeed Geographic Practice Cost Index. 
PB91- 155218/GAR 149,234 PC A03/MF A01 
UILU-ENG-91-2003 
Illinois Pavement Feedback Data and Management System. 


Final Report. 
151,143 PC A03/MF A01 


148,985 PC A03/MF A01 


PB91-200444/GAR 
UIOP-91-3 
—. bone lh Ay the Unemployment insurance (Ul) Pro- 


591 197897/0AR 148,112 PC A08/MF A01 
ULRF-457/CAR 


ARTIST Tape Output Formats. 
AD-A235 173/2/GAR 


ULRF-470/CAR 
Statistical Characterization of Fading on Meteor Scatter 


Communication Channels. 

AD-A235 148/4/GAR 148,580 PC A08/MF A01 
UMIACS-TR-91-23 

Support for Comprehensive Reuse. 

N91-22721/5/GAR 148,649 PC A03/MF A01 
UNIDO/1D/WG.507/9(SPEC.) 


Programme on Purification of Industrial Waste Water. Tech- 


nical Re; 

PB91-207951/GAR 149,190 PC A04/MF A01 
UNIDO-10.48(SPEC.) 

Introduction to the World of Natural Colour. 

PB91-207936/GAR 147,932 PC A03/MF A01 
URI/GSO-TR-91-2 


SYNOP Experiment: Inverted Echo Sounder Data Report 


for Jun 1989 to Sep 1990. 
AD-A234 625/2/GAR 150,425 PC A12/MF A02 
USAARL-91-13 
Visual and Field-of-View Evaluation of thé M-43 Protective 
Mask with Prescription Eyepieces. 


148,013 PC A03/MF A01 


AD-A234 592/4/GAR 
USAARL-91-14 


Test and Evaluation Report of the Physio Control Defibrilla- 
tor/Monitor Model LIFEPAK (Trade Name) 10. 
AD-A234 593/2/GAR 148,125 PC A04/MF A01 


USAAVSCOM-TR-87-C-3 


Results of NASA/Army hemes Resear 

AD-A235 017/1/GAR 7,809 PC "A03/MF A01 
USAEHA-75-51-0497-91 

Effects of Ingestion of Zinc Cements on the Reproduc- 

tion Function of Rats. Phase 5. 

AD-A235 224/3/GAR 149,794 PC A03/MF A01 

Assessment of the + opens Toxicity of Zinc Naphthen- 


ate in Rats. Phase 
AD-A235 308/4/GAR 149,797 PC A03/MF A01 
USAFETAC/DS-90/214 


Surface Observation Climatic Summaries for Camp Stanley, 


Korea. 

AD-A235 130/2/GAR 148,039 PC A12/MF A02 
USAFETAC/DS-90/229 

bog Observation Climatic Summaries for Westover 


AD! ‘A235 131/0/GAR 148,040 PC A16/MF A02 
USAFETAC/DS-90/231 
Surface Paes Climatic Summaries (SOCS) for 


Kodiak, Alaska. 
AD- A2aS 182/3/GAR 148,041 PC A16/MF A02 
USAFETAC/DS-90/232 


Surface Observation Climatic Summaries for Tonopah Test 


Range, Nevada. 
AD-A235 228/4/GAR 148,044 PC A15/MF A02 
USAFETAC/DS-90/233 


Surface — Climatic Summaries for Spangdahlem 


AB, Ger 
AD- A235 5 202/9/GAR 148,042 PC A16/MF A02 
USAFETAC/DS-90/234 


_—— ings ean Climatic Summaries for Norton AFB, 


Calif 
AD- A235 '227/6/GAR 148,043 PC A16/MF A02 
USAFETAC/DS-90/235 


Surface Observation Climatic Summaries for George AFB, 


California. 

AD-A235 105/4/GAR 148,038 PC A16/MF A02 
USAFETAC/TN-89/007 

Caribb 

AD-A234 993/4/GAR 
USAFSAM-JA-90-20 


Fa apg _of Delayed fe cag Onset and Bubble 


Growt titude Dec 
AD- A238. 399/3/GAR 149, 778 PC A01/MF A01 
USAFSAM-JA-90-41 
Relationships between Manual Reaction Time a Saccade 
Latency in Response to Visual and Auditory Stim: 
AD-A235 290/4/GAR 149,705 PC AOT/ME A01 
USAFSAN-SR-90-5 
Administrative Guide for the 
medical Technician: Performing 
AD-A235 178/1/GAR 
USAFSAM-TP-89-17 


Investigation of the Effect of Laundering the Ground Crew 
Chemical Defense Overgarment on Toxic-Free-Area Vapor 
Transfer during Shelter Entry by Initially Contaminated Per- 


sonnel. 

AD-A234 714/4/GAR 149,828 PC A03/MF A01 
USAFSAM-TP-90-22 

— AV-8 On-Board Oxygen Generation System 


Ss. 
AD-A235 083/3/GAR 147,810 PC A03/MF A01 
USAFSAN-TP-90-24 


Proton Arc Doses to the Primate Head. 

AD-A235 134/4/GAR 149,736 
USAFSAM-TP-90-26 

Aircrew Eval ined Op is 

(AESOP): A Triservice onan - Technol 

AD-A234 626/0/GAR 149,768 


USAFSAM-TR-90-18 


Interaction of lonizing Radiation, Genetically Active Chemi- 
cals, and Radiofrequency Radiation in Human and Rodent 


S. 
AD-A234 747/4/GAR 149,735 PC A0S/MF A01 
USAFSAM-TR-90-33 


Review of Audition Literature: Selection of Acoustic Signals 
for Use in the oo of Auditory Space. 
AD-A234 579/1/GAR 149,765 ‘PC A03/MF A01 


USAMRICD-P89-043 
Progressive Pulmonary Pathology of Two Organofiuorine 


Compounds in Rats. 
149,795 PC A03/MF A01 


148,137 PC A03/MF A01 





asin: A Refractivity 


Study. 
148,062 PC A15/MF A02 








t Surgeon and the Aero- 
ledical Examinations. 
149,776 PC A04/MF A01 


PC A03/MF A01 





Performance 
Transition. 
A03/MF A01 


pou 
AD-A235 230/0/GAR 
USAMRICD-P89-059 
—— of 4-Nitrophenyl 
hi hyl)ph i Predomi of a P-C 
versus ‘P-O Bond Cleavage Reaction. 
AD-A235 069/2/GAR 148,257 PC A01/MF A01 


USAMRICD-P89-070 
Circle Cell FT-IR Analysis of Chemical Warfare Agents in 


Aqueous Solutions. 
149,832 PC A02/MF A01 





AD-A235 070/0/GAR 





NTIS ORDER/REPORT NUMBER INDEX 


USAMRICD-TR-91-06 
Development of a Screening Procedure for Use in the Eval- 
uation of Topical Protectants after Challenge with Vesicat- 
WB.aasae 947/0/GAR PC A03/MF A01 
USCG-COMDTINST-M5230.30A 
PMIS/JUMPS Manual. Volume 4. Pees 
PB91-193904/GAR 149,880 PC A15/MF A02 
USCG-D-02-91 
Nondestructive Evaluation (NDE) of Fiberglass Marine 
Structures State-of-the Art Review. 
AD-A234 785/4/GAR 150,404 PC A06/MF A01 
USCG/ONSCEN-02.1-91-VOL-1 
Omega System Performance Assessment and Covera 
ram ay (PACE) Workstation Design and Implementation. 


Volume 
150,148 PC A03/MF A01 


149,831 


AD-AZSS 225/0/GAR 
USCG/ONSCEN-03-91 

Omega/VLF Signal Coverage Database Development. 

AD-A235 226/8/GAR 150,149 PC A04/MF A01 
USDA/CIR-1-SECT-22 

Cooperative — and om Operations. 

PB91-197137/GAR 147,852 PC A04/MF A01 
USDA/MPUB-1063 

Fact Book of Agriculture, 1990. 

PB91-194118/GAR 
USDA/TB-1755 

Fruits and Seeds of Genera in the Subfamily Caesalpinioi- 

deae (Fabaceae). 

PB91-201335/GAR 
USGS-BULL-1741-G 

Mineral Resources of the Blue Canyon ~~. — Breaks 

Wilderness Study Areas, Malheur County, Oregon. 

PB91-193995/GAR 150,086 PC. A03/MF A01 
USGS-BULL-1866-F 

In situ Stress Analysis of Wellbore Breakouts from Oklaho- 


ma and the Texas Panhandle. 
PB91-194035/GAR 150,036 PC A03/MF A01 
USGS/G-1656 


— Regime Changes Associated with Climatic 


anges. 
PB91-206656/GAR 
USGS/WDR/AL-90/1 


Water R Dai 
PB91-208108/GAR 


USGS/WDR/CT-90/1 


Water Resources Data for Connecticut, Water Year 1990. 

PB91-202630/GAR 149,184 PC A12/MF A02 
USGS/WDR/FL-90/1A 

Vonee Resources Data for Florida, Water Year 1990. 

me 1A. Northeast Florida Surface Water. 

PBS 1-208629/GAR 149,194 PC A20/MF A03 
USGS/WDR/FL-90/2A 

Water Resources Data for Florida, Water Year 1990. 

Volume 2A. South Florida Surface Water. 

PB91-208637/GAR 149,195 PC A10/MF A02 
USGS/WDR/FL-90/3A 


Water Resources Data for Florida, Water Year 1990. 

Volume 3A. ys ree Florida Surface Water. 

PB91-208645/GA\ , 196 PG A13/MF A02 
Pe secre 


Loe Resources Data for Florida, —_ Year 1990. 
lume 3B. Southwest Florida Ground Wat 

PB 120865 2/GAR 149,197 PG A11/MF A02 
USGS/WDR/FL-90/4 

Water Resources Data for Florida, Water Year 1990. 

Volume 4. Northwest Florida. 

PB91-200618/GAR 149,177 PC A10/MF A02 
USGS/WDR/IA-90/1 


Water Resources Data for lowa, Water Year 1990. 
PB91-202648/GAR 149,185 PC A19/MF A03 


USGS/WDR/IL-90/1 


Water Resources Data for Illinois, Water Year 1990. 
Volume 1. lilinois Except Illinois River Basin. 
PB91-208090/GAR 149,191 PC A18/MF AGc 


USGS/WDR/KY-90/1 
Water Resources Data for Kentucky, Water Year 1990. 
PB91-202622/GAR 49,183 PC A19/MF A03 
USGS/WDR/MI-90/1 
Water Resources Data for Michigan, Water Year 1990. 
PB91-200899/GAR 149,179 PC A13/MF A02 
USGS/WDR/MO-90/1 


Water Resources Data for Missouri, Water Year 1990. 
PB91-201376/GAR 149,182 PC A14/MF A02 


USGS/WDR/OK-89/1 


Water Resources Data for Oklahoma, Water Year 1989. 
PB91-201079/GAR 149,181 PC A23/MF A03 


USGS/WRD/HD-91/235 


Water Resources Data for Oklahoma, Water Year 1989. 
PB91-201079/GAR 149,181 PC A23/MF A03 


USGS/WRD/HD-91/241 


Water Resources Data for we Water Year 1990. 
PB91-202622/GAR 19,183 PC A19/MF A03 


USGS/WRD/HD-91/242 
Water Resources Data for Connecticut, Water Year 1990. 


147,851 PC A09/MF A01 


147,897 PC A18/MF A03 


149,558 PC A08/MF A01 





ita for Alab: , Water Year 1990. 


149,192 PC A18/MF A03 


PB91-202630/GAR 
USGS/WRD/HD-91/243 

Water Resources Data for Florida, emg Year 1990. 

Volume 3A. oo Florida Surface Wat 

PB91-208645/GAR 149,196 PG A13/MF A02 
USGS/WRD/HD-91/244 

Water Resources Data for Florida, —_ Year 1990. 

Volume 3B. Southwest Florida Ground W: 

PB91-208652/GAR 149, 197" "PG A11/MF A02 
USGS/WRD/HD-91/249 

Water Resources Data for Michigan, Water Year 1990. 

PB91-200899/GAR 149,179 PC A13/MF A02 
USGS/WRD/HD-91/257 

Water Resources Data for Florida, Water Year 1990. 

Volume 2A. South Florida Surface Water. 

PB91-208637/GAR 149,195 PC A10/MF A02 
USGS/WRD/HD-91/260 

Water Resources Data for illinois, Ld Year 1990. 

Volume 1. Illinois Except Illinois a 

PB91-208090/GAR 149,191 "BC A18/MF A03 
USGS/WRD/HD-91/262 


Water R Data for Alab , Water Year 1990. 

PB91-208108/GAR 149,192 PC A18/MF A03 
USGS/WRD/HD-91/267 

Water Resources Data for lowa, Water Year 1 

PB91-202648/GAR 149,185 PC AI9/MF A03. 
USGS/WRD/HD-91/273 

Water Resources Data for Missouri, Water Year 1990. 

PB91-201376/GAR 49,182 PC A14/MF A02 
USGS/WRD/HD-91/281 

Water Resources Data for Florida, Water Year 1990. 


Volume 4. Northwest Florida. 
PB91-200618/GAR 149,177 PC A10/MF A02 


USGS/WRD/HD-91/287 


Water Resources Data for Florida, Water Year 1990. 
Volume 1A. Northeast Florida Surface Water. 
PB91-208629/GAR 149,194 PC A20/MF A03 


USGS/WRI-88-4213 
Floods in West Virginia, Virginia, Pennsylvania, and Mary- 


land, November 1985. 
PB91-193987/GAR 150,054 PC A05/MF A01 
USGS/WRI-90-4093 


Water Resources of Hutchinson and Turner Counties, 


South Dakota. 
PB91-193979/GAR 150,053 PC A06/MF A01 
USGS/WRI-90-4136 


Long-Term Effects of Surface Coal Mining on Ground- 
Water Levels and Quality in Two Small Watersheds in East- 


ern Ohio. 
150,055 PC A05/MF A01 


149,184 PC A12/MF A02 





PB91-194019/GAR 
USIP-89-01 


Metals in Biology: Technical Details of Quantum Chemical 
Ab Initio Calculations on Ferrous and Ferric Iron-Bis-Glyoxal 


and lron-Bis-Dithiolene. 
N91-22700/9/GAR 149,545 PC A03/MF A01 
USIP-90-04 


Transverse Momentum of Hadrons in Lepto-Production as 


a Test o ; 

N91-22844/5/GAR 150,820 PC A04/MF A01 
USIP-90-07 

Determination of alpha(S) from the Transverse Momenta of 

Hadrons Produced in Neutrino and Antineutrino Interac- 


tions. 
N91-22845/2/GAR 150,821 PC A03/MF A01 
UW-ME-91-001 


Damage Accumulation in Advanced Metal Matrix Compos- 


ites under Thermal Cycling. 
AD-A235 002/3/GAR 149,360 PC A09/MF A02 
UWA/DME/TR-91/5 


—— Fracture Responses of Al203, Si3N4 and SiCw/ 


AD. 295 286/2/GAR 149,363 PC A03/MF A01 
UWTHPH-1990-28 

Galilei-i it qi field theories with pair interaction 

DE91621760/GAR 150,765 PC A03/MF A01 
UWTHPH-1990-35 


Geometric phase in a simple model 
DE91621734/GAR 150,757 PC A03/MF A01 


UWTHPH-1990-38 
Relation between the geometric phase and the Schwinger 
t 


erm. 

DE91621761/GAR 
UWTHPH- 1990-39 

Super-version of 





150,766 PC A03/MF A01 


quasi-free second quantization. 1. 


Charged particles. 
DE91621762/GAR 150,767 PC A03/MF A01 
UWTHPH-1990-46 


Comment on ‘relativistic description of quark-antiquark 
bound states’. 


DE91621732/GAR 150,755 PC A03/MF A01 
UWTHPH-1990-49 
Lepton flavour symmetry and the neutrino magnetic 


moment. 

DE91622146/GAR 150,771 PC A03/MF A01 
UWTHPH-1990-50 

Order of energy levels for the Klein-Gordon equation. 


WES/MP/EL-91-8 


DE91621731/GAR 
UWTHPH-1990-56 


Vertices in the abelized picture. 
DE91621 763/GAR 


UWTHPH-1990-59 
Chiral realization of the non-leptonic weak interactions. 
DE91622147/GAR 150,772 PC A03/MF A01 
VHS/SER-10/166 
Current Estimates from the National Health interview 
Survey, United States, 1987. 
PB91-201400/GAR 
VTRC-91-R19 
Evaluation of the Use of High Molecular Weight Methacry- 
late Monomers to Seal Cracks in Decks on 1-81 over the 


New River. 

PB91-197970/GAR 
VTT-ETRR-2 

Olio-orientoituneet energiataloudelliset analyysi- ja suunnit- 

sis antl design oan energy economical analy- 

DES! tires iy? tad 148,870 PC A08/MF A01 
VET-Etrats 


A 


150,754 PC A03/MF A01 


150,768 PC A03/MF A01 


149,227 PC A11/MF A02 


148,493 PC A03/MF A01 





’ energiaa saeaestae- 
vaet menoteyhastelmact (Energy saving concepts for 
blocks flats and office buildings). 

DES1771958/GAR 148,868 PC A04/MF A01 


VTT/LVIS2000-2 


Laempoeolojen vaikutus tuottavuuteen ja viilhtyvyyteen toi- 
mistotyoessae. (Effects of air temperature and other indoor 
climate factors on work prod 
DE91771954/GAR 
VTT/LVIS2000-3 
as ilmastointijaerjestelmae. 
conditioning system. First phase). 
DE917719 5/GAR 
VTT/LVIS2000-5 


Epaetasaisten laempoeolojen vaikutus viihtyvyyteen. Kirjalli- 
pene nn (Effects of nonuniform thermal conditions on 
thermal comfort. Literary survey). 
DE91771965/GAR PC A06/MF A01 
VTT/LVIS2000-8 


Tulevaisuuden asuinrakennusten il int Imaet 

Maes nang (Demand controlled ventilation systems 

for dwelling houses of the future. Summary report). 

DE91771956/GAR 148,162 PC A06/MF A01 
VTT-TIED-1134 

Energiankaeytoen tehostamistoimien kehitys vuosina 1970- 

1990. (Development of the energy conservation measures 
in 1970-1990: in Finland). 
148,954 PC A04/MF A01 


luctivity). 
148,867 PC A04/MF A01 


l-vaihe. (Finnish air 


148,931 PC AO5/MF A01 


148,871 





DE91771952/GAR 
VTT-TIED-1160 
Hiilivetypaeaestoejen rajoittamisen tekniset ja taloudelliset 
edelytykset. (Techno-economic assessment of VOC-emis- 
sion reduction methods). 
DE91771947/GAR 
VTT-TIED-1164 
Energiantuotannon paeaestoejen mittaaminen. _Aldehydien, 
ketonien ja aromaattien naey otto ja (Meas- 
urement of emissions from energy p production. Sampling 
and analytics of aldehydes, ketones and aromatic hydrocar- 
bons). 
DE91771953/GAR 
VTT-TIED-1182 
Pinch-menetelmae laempoeenergian kaeytoen laskennassa. 
Perusteet. (Use of pinch-technology in the design and cal- 
culation of heat exchanger networks. Principal theory). 
DE91771948/GAR 148,866 PC A06/MF A01 
VTT-TUTK-688 
Puurakenteiden homehtt ikuttavat kriittiset kos- 
teus- ja rn ne (Critical moisture and tem- 
perature conditions for mold fungi in construction). 
DE91771950/GAR 148,161 PC A05S/MF A01 
VTT-TUTK-702 
Rikin pidaettaeminen kalkki- -injektiolla. Injektiotekniikan te- 
(D y sorbent in- 
pony Improvement of the efficiency of injection tech- 
jue). 
DEO 771946/GAR 148,990 PC AOS/MF A01 
VTT-TUTK-712 
Rikkidioksidin ja typen oksidien jatkuvatoiminen analysointi 
savukaasuista. Kalibroinnin ja naeytteenoton vaikutus. (The 
continuous analysis of sulphur dioxide and oxides of nitro- 
= in flue gases. Effect of calibration and sampling). 
91771951/GAR 148,992 PC A04/MF A01 
WAP-5-91 


World ews od Production, wa” 1991. 
PB91-198408/GAR 7,858 PC A04/MF AO1 


WES/MP/EL-90-22 
information Summary, Area of Concern: Ashtabula River, 


AD-A235 412/4/GAR 


WES/MP/EL-91-6 
a Summary, Area of Concern: Sheboygan River, 


AD-A23s 554/4/GAR 149,140 PC A04/MF A01 


WES/MP/EL-91-8 


Treatability of Ninth Avenue Superfund Site Groundwater. 
AD-A235 370/4/GAR 149,146 PC A15/MF A02 


OR-91 


148,991 PC A07/MF A01 





148,993 PC A04/MF A01 








149,147 PC A0Q7/MF AO1 


September 15, 1991 
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WES/MP/EL-91-9 
information Summary, Area of Concern: Buffalo River, New 


York. 

AD-A235 280/5/GAR 149,145 PC A09/MF A01 
WES/MP/GL-91-6 

Geophysical Surveys for Location of a Suspected Aban- 

AD-A235 416/5/GAI 148,741 PC A03/MF A01 
WES-MP-GL-91-7 

Wave Analysis of Mat Foundations to Resist Differential 


Soil Movements. 

AD-A234 565/0/GAR 148,199 PC A11/MF A02 
WES/TR/EL-89-10-5 

Species Profiles: Life Histories and Environmental Require- 

aun 6 meee Wee os eee 

Ocean Region. Report 5. The Parrotfishes, F Scaridae. 

AD-A235 074/2/GAR 150,388 PC /MF AO1 
WES/TR/EL-91-3 

Effects of Increased Commercial Navigation Traffic on 

— Mussels in the Upper Mississippi River: 1989 

AD-A234 557/7/GAR 149,620 PC A07/MF A01 
WES/TR/EL-91-4 

Natural Resources Research Program: yay A 

Workshop on Operational Plans: Improving 

Se eens Ree & See, mus on U7 Gecmbe 

AD-A234 567/6/GAR 147,719 PC A08/MF A01 
WES/TR/HL-91-6 

Ship Navigation Simulation Study Miami Harbor Navigation 

Improvement 

AD-A234 569/2/GAR 148,455 PC A09/MF A02 
WES/TR/REMR-GT-15 

Repair, Evaluation, Maintenance, and Rehabilitation Re- 

er ee ee eT 

ams. 

AD-A234 566/8/GAR 148,454 PC A09/MF A01 
WES/TR/SL-REMR-CS-32 

Properties of Bp) 4 ume Concrete. R 

Maintenance, and Rehabilitation Research 

AD-A235 369/6/GAR 148,469 PC 
WHC-EP-0182-33 

San Ge? teeeianse end wane qian sapen tr Suse 


ber 1 

DE91011065/GAR 150,246 PC AO5/MF A01 
WHC-EP-0182-34 

Tank farm surveillance and waste status report for January 


1991. 
DE91011059/GAR 150,243 PC A04/MF A01 
WHC-EP-0347 


, Evaluation, 
/MF A01 


le-shell tank waste stability. 
150,244 PC AOS/MF A01 


Summary of si 
DE91011061 7GKR 
WHC-SA-0812 


Dest01 1063/GAR a br PC A03/MF A01 
WHC-SA-0923 

There is more to training than 

DE91011057/GAR 
WHC-SA-0963 


lecture. 
148,100 PC A03/MF A01 


he seat 


Materials for 
DE91011056/GAR 





150,242 Pe fos! Meat 


OR-92 VOL. 91, No. 18 


WHC-SA-0975 

Quantitative measurements of fly ash, slag, and cement in 

limestone-based blends by Fourier transform infrared-at- 

tenuated total reflectance method. 

DE91011062/GAR 150,245 PC A03/MF A01 
WHC-SA-1016 

Pre-test of a pipe system for high-level vibration 

response failure. 

DE91010835/GAR 150,295 PC A03/MF A01 
WHC-SA-1035 

Seeee exewen mane 6 an ot 

cnsage geortions of Hanford Site waste treatment facilities 

using AIRSOURCE model. 

DE91010836/GAR 148,982 PC A03/MF A01 
WHC-SA-1062 

ae name ey ot of lifting 

Beoror10se/GA yan 
WHC-SA-1092 

encapsulated CS-137 sources as special and 


normal , 

DE91010107/GAR 150,224 PC A0Q3/MF A01 
WHC-SA-1163 

PISCES: a computerized instrument calibration recall 


BE91011060/GAR 149,249 PC A03/MF A01 


par cnt Ti-017-REV.1 
——* and 
49,0. PC A03/MF A01 


Beo101108 1/GA rr 
Grout Treatment Facility Land Dispesal Restriction Manage- 


WHC-SD-WM-PLN-005-REV.1 
ment Plan. 
DE91011080/GAR 149,108 PC A03/MF A01 
WHOI-90-21 


to comply with US De- 
150,301 PC A03/MF A01 


Salt Pond Data Book. 


New Ei 
PB91- 5/GAR 150,058 PC A06/MF A01 
WHOI-91-01 

High Resolution Profiler (HRP): User's Guide and Software 


Modifications 
AD-A234 640/1/GAR 150,426 PC A03/MF A01 
WHOI!-91-02 
and Evaluation of Electromechanical Cables 


for Deep Sea L 

AD-A235 ort avaan 150,421 PC A03/MF A01 
WL-TR-91-2013 

ney ga and Leakage Characteristics of a 4-S 

Brush - 


AD-A235 336/5/GAR 148,544 PC A07/MF A01 
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